
  
 
 
 
_______________________________________________________________________________________ 
 
FOR:  City of Novi Zoning Board of Appeals            ZONING BOARD APPEALS DATE: September 14, 2021 
 
REGARDING:  44244 Twelve Mile Road, Parcel # 50-22-10-400-067 (PZ21-0051) 
 
BY:   Larry Butler, Deputy Director Community Development 
_______________________________________________________________________________________ 
 
 
 
Applicant 
Acquira Realty Holdings 
 
Variance Type 
Dimensional Variance 
 
Property Characteristics 
Zoning District:   Office Service 
Location:   West of Novi Road and North of Twelve Mile Road 
Parcel #:    50-22-10-400-067 
 
Request 
The applicant is requesting variance from The City of Novi Zoning Ordinance Sec. 4.19.2.F to allow the 
placement of two dumpsters in the interior side yard. This property is zoned Office Service (OS-1). 
 
:   
 
 
 
 
 
The Zoning Board of Appeals may take one of the following actions: 
 

1. I move that we grant the variance in Case No. PZ21-0051, sought by 
__________________________________________________________________________, for 
_________________________________________________ because Petitioner has shown practical 
difficulty requiring _____________________________________________________. 
 

(a) Without the variance Petitioner will be unreasonably prevented or limited with respect 
to use of the property because________________________________ 
_________________________________________________________________. 
 

(b) The property is unique because_______________________________________ 
_________________________________________________________________. 
 

(c) Petitioner did not create the condition because__________________________ 
_________________________________________________________________. 
 

 
ZONING BOARD OF APPEALS 

STAFF REPORT 
 

I. GENERAL INFORMATION: 

III. RECOMMENDATION: 

COMMUNITY DEVELOPMENT DEPARTMENT 
 
45175 Ten Mile Road 
Novi, MI 48375 
(248) 347-0415 Phone 
(248) 735-5600 Facsimile 
www.cityofnovi.org 
 

II. STAFF COMMENTS: 

cityofnovi.org 
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(d) The relief granted will not unreasonably interfere with adjacent or surrounding 
properties because_________________________________________________ 
_________________________________________________________________. 
 

(e) The relief if consistent with the spirit and intent of the ordinance because 
_________________________________________________________________ 
_________________________________________________________________. 
 

(f) The variance granted is subject to: 
 

1. ________________________________________________________________. 

2. ________________________________________________________________. 

3. ________________________________________________________________. 

4. ________________________________________________________________. 

 
2. I move that we deny the variance in Case No. PZ21-0051, sought by 

_____________________________________________________________________________, 
for_________________________________________________ because Petitioner has not shown 
practical difficulty requiring ______________________________________________________________. 

 
(a) The circumstances and features of the property 

including_____________________________________________ are not unique because they 
exist generally throughout the City. 

 
(b) The circumstances and features of the property relating to the variance request are 

self-created because_____________________________________________ 
_________________________________________________________________. 

 
(c) The failure to grant relief will result in mere inconvenience or inability to attain higher 

economic or financial return based on Petitioners statements that 
__________________________________. 

 
(d) The variance would result in interference with the adjacent and surrounding properties 

by______________________________________. 
 

(e) Granting the variance would be inconsistent with the spirit and intent of the ordinance 
to______________________________________________________ 
_________________________________________________________________.  

 
Should you have any further questions with regards to the matter please feel free to contact me at 
(248) 347-0417. 
 
Larry Butler 
Deputy Director Community Development  
City of Novi 

---
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The Zoning Board of Appeals (ZBA) will review the application package and determine if 
the proposed Dimensional Variance meets the required standards for approval. In the 
space below, and on additional paper if necessary, explain how the proposed project 
meets each of the following standards. (Increased costs associated with complying with 
the Zoning Ordinance will not be considered a basis for granting a Dimensional 
Variance.)

Standard #1. Circumstances or Physical Conditions.
Explain the circumstances or physical conditions that apply to the property that do not 
apply generally to other properties in the same zoning district or in the general vicinity. 
Circumstances or physical conditions may include:

a. Shape of Lot. Exceptional narrowness, shallowness or shape of a specific property 
in existence on the effective date of the Zoning Ordinance or amendment.

Not Applicable       Applicable If applicable, describe below:

and/or

b. Environmental Conditions. Exceptional topographic or environmental conditions or 
other extraordinary situations on the land, building or structure.

Not Applicable      Applicable If applicable, describe below:

and/or

c. Abutting Property. The use or development of the property immediately adjacent 
to the subject property would prohibit the literal enforcement of the requirements 
of the Zoning Ordinance or would involve significant practical difficulties.

Not Applicable       Applicable If applicable, describe below:

REVIEW STANDARDS 
DIMENSIONAL VARIANCE

Community Development Department
45175 Ten Mile Road
Novi, MI 48375
(248) 347-0415 Phone
(248) 735-5600 Facsimile
www.cityofnovi.org

✔

✔

The rear of the property is a wetland area. We would like to limit the disturbance of this wetland by
limiting the number of dumpster enclosures in the vicinity of the wetlands.

✔

The shape of the lot is not a conventional rectangle with obvious rear and side portions. The "side
yard" where the dumpster location is proposed is adjacent to the rear yard of the neighboring
property (Level One Bank). The proposed dumpster location is directly adjacent to the neighboring
property's dumpster location which seems to be a logical location for our dumpster placement.
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Standard #2. Not Self-Created.
Describe the immediate practical difficulty causing the need for the Dimensional 
Variance, that the need for the requested variance is not the result of actions of the 
property owner or previous property owners (i.e., is not self-created). 

Standard #3. Strict Compliance.
Explain how the Dimensional Variance in strict compliance with regulations governing 
area, setback, frontage, height, bulk, density or other dimensional requirements will 
unreasonably prevent the property owner from using the property for a permitted 
purpose, or will render conformity with those regulations unnecessarily burdensome.  

Standard #4. Minimum Variance Necessary.
Explain how the Dimensional Variance requested is the minimum variance necessary to 
do substantial justice to the applicant as well as to other property owners in the district.

Standard #5. Adverse Impact on Surrounding Area.
Explain how the Dimensional Variance will not cause  an adverse impact on surrounding 
property, property values, or the use and enjoyment of property in the neighborhood or 
zoning district.

The proposed dumpster location in the side yard is directly adjacent to the location of the dumpster for
Level One Bank. Since the same general area serves the same purpose for both properties, there should
be no impact.

The proposed dumpsters are out of the side yard setback and are proposed to be located directly adjacent
to the existing dumpster location of the neighboring property (Level One Bank) while giving both buildings
'A' and 'C' close proximity to the dumpsters.

Given the shape of the lot and the multiple buildings proposed, placement of all dumpsters in the rear yard
will cause the dumpsters to be located approximately 350 feet away from building 'A', creating a burden for
maintenance staff.

The existing dumpster location of the neighboring property (Level One Bank) is adjacent to this property's
side yard and the logical location for the proposed dumpster.
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Architect
THE RON JONA COLLABORATIVE
1066 COMMERCE STREET
BIRMINGHAM, MI  48009-2001
CONTACT:
RON JONA
248.789.2001 PHONE

ACQUIRA REALTY HOLDINGS
44090 12 MILE ROAD,
NOVI, MI  48377
CONTACT:
JOSEPH SCHIMIZZI
888.560.5540 PHONE

Owner / Developer

Fountain View
Professional Center

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

Civil Engineers

Land Surveyors

Land Planners

ENGINEERS

Know what's below
Call before you dig.

R

Civil Engineer
NOWAK & FRAUS, PLLC
46777 WOODWARD AVE.
PONTIAC, MI 48342
CONTACT:
Michael Peterson, P.E.
248-332-7931 PHONE
248-332-8257 FAX

Landscape Architect
NOWAK & FRAUS, PLLC
46777 WOODWARD AVE.
PONTIAC, MI 48342
CONTACT:
MR. GEORGE OSTROWSKI, LLA, LEED AP
248-332-7931 PHONE
248-332-8257 FAX

LEGAL DESCRIPTION: PARCEL 1

LEGAL DESCRIPTION: PARCEL 2

NOTE:
ALL WORK SHALL CONFORM TO THE CURRENT CITY OF
NOVI STANDARDS AND SPECIFICATIONS.



BENCHMARK

BENCHMARK

BENCHMARK

CAUTION!!

BENCHMARK

NF

N

Boundary / Topographic /
Tree Survey

C1

SCALE:

Part of the SE 1/4
Section 10
T. 1N, R.  8E
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.

R

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEAL

03-27-2019

PROJECT

CLIENT

PROJECT LOCATION

SHEET

REVISIONS

DRAWN BY:

DESIGNED BY:

APPROVED BY:

DATE:

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

civil Engineers

Land Surveyors

Land Planners

ENGINEERS

sheet no.

H046-03
NFE JOB NO.

11-13-20 ISSUED FOR SITE PLAN

4-23-21 REV PER PRELIM SP REVIEW

5-10-21 REV PER PRELIM SP REVIEW

7-14-21 ISSUED FINAL SP REVIEW

K. Navaroli

LEGEND

TOPOGRAPHIC SURVEY NOTES

LEGAL DESCRIPTION: PARCEL 1

02040 20 40 60

1" = 40'

BENCHMARK NOTES

M. Huhta

TREE LIST

LEGAL DESCRIPTION: PARCEL 2

SOIL DATA



BENCHMARK

BENCHMARK

BENCHMARK

CAUTION!!

BENCHMARK

NF

N

SCALE:

Part of the SE 1/4
Section 10
T. 1N, R.  8E
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.

R

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEAL

03-27-2019

PROJECT

CLIENT

PROJECT LOCATION

SHEET

REVISIONS

DRAWN BY:

DESIGNED BY:

APPROVED BY:

DATE:

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

civil Engineers

Land Surveyors

Land Planners

ENGINEERS

sheet no.

H046-03
NFE JOB NO.

11-13-20 ISSUED FOR SITE PLAN

4-23-21 REV PER PRELIM SP REVIEW

5-10-21 REV PER PRELIM SP REVIEW

7-14-21 ISSUED FINAL SP REVIEW

DEMOLITION NOTES

C2

02040 20 40 60

1" = 40'

Demolition Plan

 DATUM NOTE

M. Kurmas

M. Peterson

M. Kurmas

LEGEND



BENCHMARK

BENCHMARK

BENCHMARK

CAUTION!!

BENCHMARK

12

7

12
11

1312

13

8

4

10

9

12
6

8

12

7

6

14

11

6

7

8

6

11

9

LEGEND

NF

N

Stringer Dimension Plan

SCALE:

Part of the SE 1/4
Section 10
T. 1N, R.  8E
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.

R

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEAL

03-27-2019

PROJECT

CLIENT

PROJECT LOCATION

SHEET

REVISIONS

DRAWN BY:

DESIGNED BY:

APPROVED BY:

DATE:

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

civil Engineers

Land Surveyors

Land Planners

ENGINEERS

sheet no.

H046-03
NFE JOB NO.

11-13-20 ISSUED FOR SITE PLAN

4-23-21 REV PER PRELIM SP REVIEW

5-10-21 REV PER PRELIM SP REVIEW

7-14-21 ISSUED FINAL SP REVIEW

C3

02040 20 40 60

1" = 40'

PAVING LEGEND

 NOTE

 NOTE

 SIGNING AND STRIPING NOTE

SITE DATA SUMMARY TABLE

M. Kurmas

M. Peterson

M. Kurmas

NOTE:

SIGN TABLE



BENCHMARK

BENCHMARK

BENCHMARK

CAUTION!!

BENCHMARK

LEGEND

NF

N

Paving & Grading Plan

SCALE:

Part of the SE 1/4
Section 10
T. 1N, R.  8E
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.

R

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEAL

03-27-2019

PROJECT

CLIENT

PROJECT LOCATION

SHEET

REVISIONS

DRAWN BY:

DESIGNED BY:

APPROVED BY:

DATE:

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

civil Engineers

Land Surveyors

Land Planners

ENGINEERS

sheet no.

H046-03
NFE JOB NO.

11-13-20 ISSUED FOR SITE PLAN

4-23-21 REV PER PRELIM SP REVIEW

5-10-21 REV PER PRELIM SP REVIEW

7-14-21 ISSUED FINAL SP REVIEW

GENERAL PAVING NOTES

C4

02040 20 40 60

1" = 40'

 NOTE

 NOTE

 DATUM NOTE

M. Kurmas

M. Peterson

M. Kurmas

BENCHMARK NOTES

CROSSWALKS

PAVING
ESTIMATED QUANTITIES

PAVING LEGEND



NF

N

Detailed Paving &
Grading Plan

SCALE:

Part of the SE 1/4
Section 10
T. 1N, R.  8E
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.

R

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEAL

03-27-2019

PROJECT

CLIENT

PROJECT LOCATION

SHEET

REVISIONS

DRAWN BY:

DESIGNED BY:

APPROVED BY:

DATE:

NF

NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax.  (248) 332-8257

civil Engineers

Land Surveyors

Land Planners

ENGINEERS

sheet no.

H046-03
NFE JOB NO.

11-13-20 ISSUED FOR SITE PLAN

4-23-21 REV PER PRELIM SP REVIEW

5-10-21 REV PER PRELIM SP REVIEW

7-14-21 ISSUED FINAL SP REVIEW

C4A

01020 10 20 30

1" = 20'

PAVING LEGEND

LEGEND

M. Kurmas

M. Peterson

M. Kurmas

BENCHMARK NOTES



X13

X1

BENCHMARK

BENCHMARK

BENCHMARK

CAUTION!!

BENCHMARK

3

18

2

19

25

17

22

21
20

14

9

6

26

2423

15

12

7

11
10

8

1

16

5

4

2

3

1

1

2

3

4

1

2

3

4

13

X2

X3

X4

X5

X6

X7

X14

X15
X16

X17

X18 X19

X20

X21
X22

X23

X10

X11

X12

X8

X9

4A

5A

6A

X24 X25

Storm Sewer Structure
Schedule

Structure
Name

#1
15" END SECTION

#2
5' DIA. OUTLET
CONTROL
STRUCTURE
EJ 1040 TYPE B

#3
4' DIA. MH
EJ 1040 TYPE B

#4
4' DIA. MH
EJ 1040 TYPE B

#5
15" END SECTION

#6
CONTECH CASCADE
CS-6 TREATMENT
UNIT

#7
5' DIA. CB
OIL/GAS
SEPARATOR
EJ 1040 TYPE M1

#8
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#9
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#10
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#11
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#12
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#13
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#14
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#15
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#16
15" END SECTION

#17
CONTECH CASCADE
CS-6 TREATMENT
UNIT

#18
5' DIA. CB
OIL/GAS
SEPARATOR
EJ 7045 TYPE
M1&T1

#19
4' DIA. CB
2' DEEP SUMP
EJ 7045 TYPE
M1&T1

#20
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#21
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#22
4' DIA. CB
2' DEEP SUMP
EJ 7045 TYPE
M1&T1

#23
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#24
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

#25
4' DIA. MH
EJ 1040 TYPE B

#26
4' DIA. CB
2' DEEP SUMP
EJ 1040 TYPE M1

Structure Details

PR. RIM 947.52
PR. 15" SW. INV. 946.00

PR. RIM 952.50
PR. 15" NE. INV.  945.86
PR. 15" SW. INV. 945.66

PR. RIM 951.45
PR. 15" NE. INV.  945.46
PR. 15" S. INV. 944.24

PR. RIM 949.91
PR. 15" N. INV.  943.00
PR. 12" E. INV.  942.80
PR. 12" W. INV. 942.80

PR. RIM 947.52
PR. 18" E. INV.  946.00

PR. RIM 951.70
PR. 18" E. INV.  946.12
PR. 18" W. INV. 946.12

PR. RIM 951.00
PR. 15" N. INV.  946.49
PR. 15" S. INV.  946.49
PR. 18" W. INV. 946.29

PR. RIM 951.00
PR. 15" S. INV.  946.75
PR. 15" N. INV. 946.75

PR. RIM 951.10
PR. 15" W. INV.  947.05
PR. 15" N. INV. 946.95

PR. RIM 951.00
PR. 12" W. INV.  947.40
PR. 6" N. INV.  948.13
PR. 15" E. INV. 947.20

PR. RIM 951.00
PR. 6" NW. INV.  947.83
PR. 12" E. INV. 947.71

PR. RIM 951.00
PR. 15" N. INV.  946.72
PR. 15" S. INV. 946.72

PR. RIM 951.00
PR. 15" N. INV.  946.87
PR. 15" S. INV. 946.87

PR. RIM 951.40
PR. 12" W. INV.  947.22
PR. 15" S. INV. 947.02

PR. RIM 951.00
PR. 12" E. INV. 947.50
PR. 6" S. INV. 948.13

PR. RIM 947.52
PR. 18" NW. INV.  946.00

PR. RIM 951.50
PR. 18" W. INV.  946.13
PR. 18" SE. INV. 946.13

PR. RIM 951.50
PR. 12" S. INV.  946.58
PR. 18" N. INV.  946.28
PR. 18" E. INV. 946.18

PR. RIM 951.00
PR. 15" W. INV.  946.63
PR. 12" N. INV.  946.83
PR. 18" S. INV. 946.43

PR. RIM 951.50
PR. 15" W. INV.  946.91
PR. 15" E. INV. 946.91

PR. RIM 951.50
PR. 12" S. INV.  947.37
PR. 15" E. INV. 947.17

PR. RIM 951.00
PR. 8" E. INV.  947.77
PR. 12" N. INV. 947.77

PR. RIM 951.00
PR. 12" E. INV.  947.23
PR. 12" S. INV. 947.13

PR. RIM 951.00
PR. 12" W. INV. 947.51
PR. 6" S. INV. 947.63

PR. RIM 951.60
PR. 12" SW. INV.  946.88
PR. 12" N. INV. 946.88

PR. RIM 951.00
PR. 12" NE. INV. 947.02

Sanitary Structure
Schedule

Structure Name

#1
EX. SAN. MH

#2
4' DIA. SAN. MH

#3
4' DIA. SAN. MH

#4A
4' DIA. MONITORING
MH

#5A
4' DIA. MONITORING
MH

#6A
4' DIA. MONITORING
MH

Structure Details
RIM 950.85
8" S. INV. 939.61
8" NE. INV. 939.71
8" W. INV. 939.75

RIM 951.80
8" E. INV.  940.04
8" N. INV. 940.14

RIM 951.80
8" S. INV.  941.50

RIM 952.35
6" E. INV.  945.78
6" W. INV. 945.68

RIM 951.80
6" W. INV.  945.41
6" E. INV. 945.31

RIM 951.80
6" W. INV.  945.40
6" E. INV. 945.30
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Contractor's Duties,
Additional Notes and
Details Plan

UTILITIES

DAMAGE TO PRIVATE PROPERTY

DEWATERING OF TRENCH AND EXCAVATIONS

BY-PASS PUMPING

MEANS AND METHODS FOR PIPE CONSTRUCTION

PAVEMENT REMOVAL

MAINTENANCE OF TRAFFIC

IRRIGATION

SUB-SOIL CONDITIONS

SUBGRADE UNDERCUTTING AND PREPARTION

STRUCTURE BACKFILL

TRENCH BACKFILL

EARTH BALANCE / GRADING

SOIL EROSION / SEDIMENTATION CONTROL

PIPE CASING DETAIL

CROSSWALK PAVEMENT MARKING DETAIL
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BUILDING B
MAIN LEVEL 14,140 GSF
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TOTAL 27,940 GSF
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EXISTING TREES TO REMAIN

EXISTING TREES TO BE REMOVED

TREE PRESERVATION LEGEND

1780

PROPOSED TREE PROTECTION FENCING

1764

TREE DRIPLINE

4' HIGH PROTECTIVE
FENCE, AS SPECIFIED
PLACED MIN. 1' OUTSIDE
TREE DRIPLINE

TREE PROTECTION DETAIL-SECTION
NTS

5/8" X 6'8" RE-ROD, OR
EQUAL, SUPPORT POSTS
EVERY 5' O.C.
INSTALL POSTS A MIN. 24"
INTO GROUND, TYPICAL

4' HIGH FENCING, AS SPECIFIED,
TO BE PLACED MIN. 1' OUTSIDE DRIP
LINE OR LIMITS OF GRADING, AS INDICATED
ON PLAN, TYPICAL

NOTE:
PROTECTIVE FENCING SHALL
BE 4' HIGH WOOD SNOW FENCE
OR OTHER RIGID MATERIAL.
PROTECTION FENCING TO BE
MAINTAINED THROUGHOUT THE
CONSTRUCTION PERIOD

NTS
TREE PROTECTION DETAIL-PLAN

CITY OF NOVI
TREE PROTECTION NOTES
1.

2.

4.

3.

7.

6.

5.

EITHER PLASTIC, WOOD SNOW FENCING SHALL BE INSTALLED AT
OR BEYOND THE DRIPLINE, UNLESS MORE SUBSTANTIAL FENCING
IS REQUIRED.
STAKES SHALL BE METAL 'T' POLES SPACED NO FARTHER THAN
5' ON CENTER.
FENCING SHALL NOT BE INSTALLED CLOSER TO THE TREE THAN THE
DRIPLINE OF THOSE TREES TO BE SAVED. SPECIAL CIRCUMSTANCES
SHALL BE REVIEWED BY THE CITY.
FENCING SHALL BE ERECTED PRIOR TO CONSTRUCTION. THE CITY
SHALL BE NOTIFIED ONCE THE FENCING IS INSTALLED FOR
INSPECTION.
UNDER NO CIRCUMSTANCE SHALL THE PROTECTIVE FENCING BE REMOVED
WITHOUT PROPER APPROVAL FROM THE CITY.
NO PERSON SHALL CONDUCT ANY ACTIVITY WITHIN THE AREAS PROPOSED
TO REMAIN. THIS SHALL INCLUDE, BUT NOT LIMITED TO:
   A. NO SOLVENTS OR CHEMICALS WITHIN THE PROTECTED AREAS.
   B. NO BUILDING MATERIALS OR CONSTRUCTION EQUIPMENT WITHIN
      THE PROTECTED AREAS.
   C. NO GRADE CHANGES, INCLUDING FILL, WITHIN THE PROTECTED
      AREAS.
   D. NO REMOVAL OF VEGETATION FROM THE GROUND UP WITHOUT
      THE PERMISSION FROM THE PROPER REVIEWING AUTHORITY,
      INCLUDING THE WOODLANDS REVIEW BOARD.
REGULATED WOODLANDS AND REGULATED TREES ADJACENT TO THE
PROPERTY ARE ALSO REQUIRED TO BE PROTECTED, WHETHER OR NOT
THEY ARE SHOWN ON THE PLANS

REPLACEMENT NOTE
THE PROPOSED SITE IS NOT LOCATED IN A REGULATED CITY WOODLAND
THEREFORE, TREE REPLACEMENT IS ONLY REQUIRED FOR TREES OVER 36" DBH.
THERE ARE NO TREES THAT SIZE BEING REMOVED, THEREFORE NO TREE
REPLACEMENTS ARE REQUIRED

TREE PROTECTION FENCING
TO BE PLACED AT THE LIMITS
OF GRADING, TYPICAL

EXISTING TREE TO
BE REMOVED, TYPICAL

EXISTING TREE  TO REMAIN,
TYPICAL

EXISTING TREE  TO REMAIN,
TYPICAL

LOCATION MAP

SITE

PROPOSED WETLAND FILL AREAS
REFER TO CIVIL DWGS FOR EXACT
AREAS AND PROPOSED GRADING

04/30/19 ISSUED FOR PRE-APP

OH UTILITY LINES
OH UTILITY LINES

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

04/26/21 REVISED PER CITY REVIEW

TREE PRESERVATION SUMMARY:
TOTAL TREES ON-SITE: 24
TOTAL NUMBER OF TREES TO BE REMOVED:       24
TOTAL 36"+ CALIPER OFF-SITE TREES TO BE REMOVED:      1
REPLACEMENT FOR TREES +30" IN CALIPER:  4
TOTAL REPLACEMENT  4

THE SITE IS NOT LOCATED WITHIN A REGULATED CITY WOODLAND.

EXISTING 54" TREE TO BE REMOVED
AND REPLACED WITH 4 TREES IN
ACCORDANCE WITH TREE CONSERVATION
ORDINANCE REMOVAL AND
REPLACEMENT SHALL BE DONE WITH
THE COORDINATION OF ADJACENT
PROPERTY OWNER

05/10/21 REVISED PER CITY REVIEW

07/14/21 SUBMIT FOR FINAL SITE PLAN REVIEW
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CITY OF NOVI NOTES
1. ALL LANDSCAPE ISLANDS SHALL BE BACKFILLED WITH A SAND MIXTURE

   TO FACILITATE DRAINAGE.

2. ALL PROPOSED LANDSCAPE ISLANDS SHALL BE CURBED.

3. ALL LANDSCAPE AREAS SHALL BE IRRIGATED.

4. OVERHEAD UTILITY LINES AND POLES TO BE RELOCATED, AS DIRECTED

   BY THE UTILITY COMPANY OF RECORD.

5. NO PLANTINGS WITH A MATURE HEIGHT GREATER THAN 12' MAY BE WITHIN 10' OF

    FIRE HYDRANTS AND OTHER UTILITY STRUCTURES .

6. ALL PLANT MATERIAL SHALL BE NORTHERN GROWN NURSERY STOCK, GUARANTEED

   FOR TWO (2) YEARS AFTER PLANTING AND SHALL BE INSTALLED AND MAINTAINED

   ACCORDING TO CITY OF NOVI STANDARDS. THE TWO-YEAR WARRANTY PERIOD SHALL

   INCLUDE A MINIMUM OF ONE CULTIVATION IN JUNE, JULY AND AUGUST FOR EACH OF THE

   TWO YEAR GUARANTEE.

7. ALL PROPOSED STREET TREES SHALL BE PLANTED A MINIMUM OF 4' FROM THE BACK

   OF CURB AND PROPOSED WALKS.

8. ALL TREE AND SHRUB PLANTING BEDS SHALL BE MULCHED WITH SHREDDED HARDWOOD

   BARK, SPREAD TO A MINIMUM DEPTH OF 4". ALL LAWN AREA TREES SHALL HAVE A 4'

   DIAMETER CIRCLE OF SHREDDED HARDWOOD MULCH, 3" MINIMUM AWAY FROM TRUNK. ALL

   PERENNIAL, ANNUAL, AND GROUNDCOVER BEDS SHALL RECEIVE 2-3" OF DARK COLORED

   BARK MULCH. MULCH IS TO BE FREE FROM DEBRIS AND FOREIGN MATERIAL, AND SHALL

   CONTAIN NO PIECES OF INCONSISTENT SIZE.

9. THE CITY OF NOVI LANDSCAPE ARCHITECT SHALL APPROVE ANY SUBSTITUTIONS IN WRITING

   PRIOR TO INSTALLATION.

SOD NOTE:
ALL LAWN AREAS DESIGNATED TO BE SODDED, SHALL BE SODDED
WITH A SPECIES NORMALLY GROWN IN OAKLAND COUNTY. ALL
SOD SHALL BE PLACED ON 3" PREPARED TOPSOIL, AND WATERED
DAILY UNTIL ESTABLISHED.

SOIL NOTE:
EXISTING SOILS ON-SITE ARE COMPRISED EXCLUSIVELY OF
MARLETTE SANDY LOAM (10B), 1-6% SLOPES

GENERAL NOTES:
ALL PROPOSED PLANT MATERIAL SHALL BE
NORTHERN GROWN, NO. 1 GRADE STOCK,
INSTALLED IN ACCORDANCE W/ AAN AND CITY
OF NOVI STANDARDS.

MISS DIG (1-800-482-7171) SHALL BE NOTIFIED A MINIMUM OF
48 HOURS PRIOR TO INSTALLATION OF ALL MATERIALS.

GENERAL LANDSCAPE NOTES
1.  LANDSCAPE CONTRACTOR SHALL VISIT SITE, INSPECT EXISTING CONDITIONS
   AND REVIEW PROPOSED PLANTING AND RELATED WORK. IN CASE OF
   DISCREPANCY BETWEEN PLAN AND PLANT LIST, THE PLAN SHALL
   GOVERN QUANTITIES. CONTACT THE LANDSCAPE ARCHITECT WITH ANY
   CONCERNS.
2. THE CONTRACTOR SHALL VERIFY LOCATIONS OF ALL ON-SITE UTILITIES
   PRIOR TO BEGINNING CONSTRUCTION ON HIS/HER PHASE OF WORK. ANY
   DAMAGE OR INTERUPTION OF SERVICES SHALL BE THE RESPONSIBILITY
   OF THE CONTRACTOR.
3. THE CONTRACTOR SHALL COORDINATE ALL RELATED ACTIVITIES WITH
   OTHER TRADES, AND SHALL REPORT ANY UNACCEPTACBLE SITE CONDITIONS
   TO THE OWNER'S REPRESENTATIVE PRIOR TO COMMENCEMENT.
4. PLANTS SHALL BE FULL, WELL-BRANCHED, AND IN HEALTHY VIGOROUS
   GROWING CONDITION.
5. PLANTS SHALL BE WATERED BEFORE AND AFTER PLANTING IS COMPLETE.
6. ALL TREES MUST BE STAKED, FERTILIZED AND MULCHED AND SHALL BE
   GUARANTEED TO EXHIBIT A NORMAL GROWTH CYCLE FOR AT LEAST TWO (2)
   YEARS FOLLOWING PLANTING.
7. ALL MATERIAL SHALL CONFORM TO THE GUIDELINES ESTABLISHED IN THE MOST
   RECENT EDITION OF THE "AMERICAN STANDARDS FOR NURSERY STOCK".
8. CONTRACTOR WILL SUPPLY FINISHED GRADE AND EXCAVATE AS NECESSARY TO
   SUPPLY PLANT MIX DEPTH IN ALL PLANTING BEDS AS INDICATED IN PLANT DETAILS
   AND A DEPTH OF 4" IN ALL LAWN AREAS.
9. PROVIDE CLEAN BACKFILL SOIL, USING MATERIAL STOCKPILED ON-SITE. SOIL
   SHALL BE SCREENED AND FREE OF DEBRIS, FOREIGN MATERIAL, AND STONE.
10. SLOW-RELEASE FERTILIZER SHALL BE ADDED TO THE PLANT PITS BEFORE
   BEING BACKFILLED. APPLICATION SHALL BE AT THE MANUFACTURERS RECOMMENDED
   RATES.
11. AMENDED PLANT MIX (PREPARED TOPSOIL) SHALL CONSIST OF 1/3 SCREENED TOPSOIL,
   1/3 SAND, AND 1/3 COMPOST, MIXED WELL AND SPREAD TO A DEPTH AS INDICATED
   IN PLANTING DETAILS.
12. ALL PLANTINGS SHALL BE MULCHED WITH SHREDDED HARDWOOD BARK, SPREAD TO
   A DEPTH OF 4" FOR TREES AND SHRUBS, AND 2" ON ANNUALS, PERENNIALS, AND
   GROUNDCOVER PLANTINGS. MULCH SHALL BE FREE FROM DEBRIS AND FOREIGN
   MATERIAL, AND PIECES ON INCONSISTENT SIZE.
13. NO SUBSTITUTIONS OR CHANGES OF LOCATION, OR PLANT TYPE SHALL BE MADE
   WITHOUT THE APPROVAL OF THE LANDSCAPE ARCHITECT OR OWNERS REPRESENTATIVE.
14. THE LANDSCAPE ARCHITECT SHALL BE NOTIFIED OF ANY DISCREPANCIES BETWEEN
   THE PLANS AND FIELD CONDITIONS PRIOR TO INSTALLATION.
15. THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ALL PLANT
   MATERIAL IN A VERTICAL CONDITION THROUGHOUT THE GUARANTEED PERIOD.
16. THE LANDSCAPE ARCHITECT OR OWNERS REPRESENTATIVE SHALL HAVE THE RIGHT
   TO REJECT ANY WORK OR MATERIAL THAT DOES NOT MEET THE REQUIREMENTS OF
   THE PLANS AND/OR SPECIFICATIONS.
17. THE LANDSCAPE CONTRACTOR SHALL SEED AND MULCH OR SOD (AS INDICATED ON
   PLANS) ALL AREAS DESIGNATED AS SUCH ON THE PLANS, THROUGHOUT THE CONTRACT
   LIMITS. FURTHER, THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING AREAS
   DISTURBED DURING CONSTRUCTION, NOT IN THE CONTRACT LIMITS, TO EQUAL OR
   GREATER CONDITION.
18. ALL LANDSCAPE AREAS SHALL HAVE PROPER DRAINAGE THAT PREVENTS EXCESSIVE
   WATER FROM PONDING ON LAWN AREAS OR AROUND TREES AND SHRUBS.
19. ALL LANDSCAPE AREAS SHALL BE IRRIGATED WITH AN AUTOMATIC UNDERGROUND
   SYSTEM.

EMERGENT WETLAND WILDFLOWER
SEED MIX, SOWN AT A RATE OF
10 LBS/ACRE. SEED SHALL BE
BROADCAST, RAKED AND MULCHED.
SEED SHALL ONLY BE SOWN ABOVE
WATER LEVEL.

PROPOSED TRASH ENCLOSURE

PATIO

900-LR

7-GT(F,P)

ALL LAWN TREES SHALL HAVE
A 4' DIA MULCH RING W/ 4" DEPTH
SHREDDED HARDWOOD BARK
MULCH, TYPICAL

SEDGE BANK SEED MIX,
SOWN AT A RATE OF 40 LBS/ACRE.
SEED SHALL BE BROADCAST, RAKED
AND MULCHED. SEED SHALL ONLY
BE SOWN ABOVE WATER LEVEL.

PROPOSED PLANT BEDS SHALL
HAVE 3" DEPTH DOUBLE SHREDDED
HARDWOOD BARK MULCH, TYPICAL

POSSIBLE SNOW DEPOSITION
AREAS, TO BE COORDINATED
W/ SNOW REMOVAL CONTRACTOR

8-OV(S)

LANDSCAPE REQUIREMENTS
EXISTING SITE ZONING:    OS-1, OFFICE SERVICE DISTRICT
EXISTING SITE AREA:      225,672.78 S.F. OR 5.18 ACRES

LANDSCAPE ABUTTING A R.O.W.
STREET TREES (S): 1 DECIDUOUS TREE PER 35 L.F. OF FRONTAGE
12 MILE ROAD
REQUIRED: 332 L.F. OF FRONTAGE -108 L.F./ 35 L.F. = 6.4 OR 6 TREES REQUIRED
REQUIRED:  6 TREES (OR 9 SUB-CANOPY TREES)
PROVIDED: 9 SUB-CANOPY TREES
DIXON ROAD
REQUIRED: 165 L.F. OF FRONTAGE - 91 L.F./ 35 L.F. =  2 TREES REQUIRED
PROVIDED: 2 TREES

ROW LANDSCAPE SCREENING : (F)
1 TREE PER 35 L.F (ADJACENT TO PKG)
1 TREE PER 60 L.F. (W/O PKG)
1 ORNAMENTAL TREE PER 20 L.F. (W/ PKG)
1 ORNAMENTAL TREE PER 40 L.F. (W/O PKG)
12 MILE ROAD
REQUIRED: 332 L.F. - 31 / 35 L.F. = 8.6 OR 9 TREES REQUIRED

332 L.F. - 31 / 20 L.F. = 15 OR 15 ORNAMENTAL TREES REQUIRED
REQUIRED:   9 CANOPY TREES AND 15 SUB-CANOPY TREES
PROVIDED:  9 CANOPY AND 15 SUB-CANOPY TREES
DIXON ROAD
REQUIRED: 165 L.F. - 25 / 35 L.F. = 4 TREES REQUIRED

165 L.F. - 25 / 20 L.F. = 7 ORNAMENTAL TREES REQUIRED
REQUIRED:   4 CANOPY TREES AND 7 SUB-CANOPY TREES
PROVIDED:  4 CANOPY AND 7 SUB-CANOPY TREES

PARKING LOT LANDSCAPE REQUIREMENTS
VEHICLE USE AREA
VUA = 83,817 S.F.
7.5% OF TOTAL VEHICLE USE AREA UP TO 50,000 S.F. THEN 1%
50,000 S.F. X 7.5% = 3,750 S.F.
33,817 S.F. X 1%  = 338.17 OR 338 S.F.

REQUIRED PARKING LOT INTERIOR AREA
REQUIRED: 3,750 + 338 S.F. FOR PARKING LOT ISLANDS
REQUIRED: 4,088 S.F.
PROVIDED: 5,685 S.F.
PARKING LOT INTERIOR SHADE TREES (I)
1 DECIDUOUS CANOPY TREE PER 200 S.F. REQUIRED LANDSCAPE AREA
REQUIRED: 4,088 S.F. / 200 S.F. = 20.44 OR 20 TREES REQUIRED
PROVIDED: 21 TREES

PARKING PERIMETER GREEN SPACE (P)
1 TREE PER 35 L.F. OF PARKING PERIMETER
REQUIRED: 1,878 L.F.
1,878 L.F. / 35 L.F. = 53.66 OR 53 TREES
PROVIDED: 53 TREES, PLUS 13 DOUBLE COUNTED AS R.O.W. SCREENING TREES

BUILDING FOUNDATION LANDSCAPE (B)
BUILDING PERIMETER X 8', 60 % REQUIRED TO BE LANDSCAPED
REQUIRED:
BUILDING A
518 L.F. - 16' (ENTRY WALKS) X 8' = 4,016 S.F. TOTAL AREA REQUIRED
PROVIDED: 4,198 S.F.
95% OF FACADE FACING PARKING/ROAD TO BE LANDSCAPED
BUILDING B
518 L.F. - 51' (ENTRY WALKS) X 8' = 4,032 S.F. TOTAL AREA REQUIRED
PROVIDED: 3,984 S.F
90% OF FACADE FACING PARKING/ROAD TO BE LANDSCAPED
BUILDING C
384 L.F. - 17' (ENTRY WALKS) X 8' = 2,936 S.F. TOTAL AREA REQUIRED
PROVIDED: 3,210 S.F.
94% OF FACADE FACING PARKING/ROAD TO BE LANDSCAPED

DETENTION BASIN LANDSCAPE (D)
TREES AROUND E., W., AND S. AT 1 PER 35 L.F., 70% OF BASIN RIM SHALL HAVE SHRUBS
REQUIRED: 500 L.F. / 35 L.F. = 14.28 OR 14 TREES REQUIRED, 14 PROPOSED

WOODLAND REPLACEMENTS (R)
NO WOODLAND REPLACEMENT TREES ARE REQUIRED
4 WOODLAND REPLACEMENTS ARE PROPOSED FOR THE REMOVAL OF
54" LOCATED OFF-SITE. REMOVAL AND REPLACEMENT TO BE COORDINATED
WITH ADJACENT PROPERTY OWNER

1-NS(I)

NOTE:
INSTALLATION TENTATIVELY SCHEDULED TO BE
COMPLETED FALL OF 2022. ALL PLANTINGS
SHALL BE INSTALLED BETWEEN MARCH 15 AND
NOVEMBER 15.

ALL PLANT SUBSTITUTIONS AND/OR
DEVIATIONS FROM THE APPROVED PLANS
MUST BE APPROVED IN WRITING BY THE CITY
OF NOVI PRIOR TO INSTALLATION.

ALL TREE WRAP AND STAKES ARE TO BE
REMOVED AFTER THE FIRST WINTER SEASON.

THE SITE WILL BE MAINTAINED BY THE DEVELOPER IN
ACCORDANCE WITH STANDARDS SET FORTH IN THE
CITY OF NOVI ZONING ORDINANCE.

FAILING PLANT MATERIAL SHALL BE REPLACED WITHIN 3
MONTHS OF DISCOVERY.

WAIVERS REQUIRED:
1. A WAIVER IS REQUESTED FOR THE LACK OF REQUIRED TREES AROUND THE SOUTH END
    OF THE DETENTION BASIN. THE TREE COUNTS ARE PROVIDED FOR, HOWEVER, LACK OF
    SPACE ON THE SOUTH SIDE PREVENTS THE PLANTING OF TREES IN THAT AREA.
2. USE OF A BAYBERRY SCREEN ALONG THE WESTERN HALF OF THE NORTH PARKING LOT
   IN PLACE OF THE REQUIRED 4.5-6' HIGH BERM. THIS WAIVER IS SUPPORTED BY STAFF BECAUSE
   MORE OF THE WETLAND WOULD HAVE TO BE FILLED IF THE REQUIRED BERM WAS BUILT ALONG
   THE ENTIRE NORTHERN FRONTAGE.

42-RA
39-MS

NOTE:
SEE SHEET L3 FOR BASIS OF CALCULATION DIAGRAM

IRRIGATION NOTE:
ALL LANDSCAPE AREAS SHALL BE IRRIGATED WITH AN
AUTOMATIC UNDERGROUND IRRIGATION SYSTEM. PLAN
WILL BE SUBMITTED AS A PART OF FINAL SITE PLAN APPROVAL

OH UTILITY LINES

OH UTILITY LINES

PLANT MATERIALS SHALL NOT BE
PLANTED WITHIN 4' OF PROPERTY LINE

SITE DISTANCE VISIBILITY

SITE DISTANCE VISIBILITY

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375
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PLANT MATERIALS SHALL
NOT BE PLANTED WITHIN
4' OF PROPERTY LINE

ALL LAWN TREES SHALL HAVE
A 4' DIA MULCH RING W/ 4" DEPTH
SHREDDED HARDWOOD BARK
MULCH, TYPICAL

16-BX
44-BX

8-BX

25-MA

24-HS

1-AR(I)

PROPOSED AMUR MAPLE TREES USED
DUE TO PRESENCE OF OVERHEAD
UTILITY LINES

04/30/19 ISSUED FOR PRE-APP
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PATIO

11-MP

31-HV

PROPOSED BAYBERRY SHRUBS
SHALL BE MAINTAINED AT A HEIGHT
OF NO LESS THAN 6'

PROPOSED WITCH HAZEL SHRUBS
SHALL BE MAINTAINED AT A HEIGHT
OF NO LESS THAN 6'

PROPOSED 3' HIGH EARTH
BERM W/1:3 SIDE SLOPES

PROPOSED 3' HIGH EARTH
BERM W/1:3 SIDE SLOPES

12-JS

12-JS

12-JS

27-EP

73-PV

17-RH

7-DL

1-GT(D)

1-AL(D) 2-AL(D)
1-GT(D)

2

3

TYPICAL HYDRO-SEED LAWN AREAS, SOWN ON 3" TOPSOIL

SEDGE BANK SEED MIX

4' DIA SPADE CUT EDGE W/ 3" SHREDDED BARK MULCH

GROUNDCOVER KEY

4

5

3" DEPTH DOUBLE SHREDDED HARDWOOD BARK MULCH

1

EMERGENT WETLAND SEED MIX, IN BUFFER AREA

6 POSSIBLE SNOW DEPOSITION AREA, TO BE COORDINATED
WITH REMOVAL SERVICE

PHRAGMITES REMOVAL NOTE:
THE WETLAND DELINEATION REPORT DOES NOT INDICATE ANY PRESENCE
OF PHRAGMITES. ANY PHRAGMITES OR JAPANESE KNOTWEED POPULATIONS
ENCOUNTERED  SHALL BE TREATED AND ERADICATED IN ACCORDANCE WITH
THE STANDARDS SET FORTH BY THE EGLE. FULL REMOVAL CAN TAKE UP TO TWO
YEARS.

DETENTION SEED NOTE:
THE CONTRACTOR SHALL PROVIDE EVIDENCE IN THE FORM OF AN
INVOICE SHOWING THE SEED PURCHASED FOR THE DETENTION BASIN,
OR A PHOTO OF THE SEED BAG TO RICK MEADER, LANDSCAPE
ARCHITECT VIA EMAIL (RMEADER@CITYOFNOVI.ORG) FOR
APPROVAL PRIOR TO INSTALLATION.
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04/23/21 REVISED PER CITY REVIEW

1-AL(D)

4-TD(W)

COORDINATE REMOVAL OF OFF-SITE
54" TREE AND PLANTING OF
REPLACEMENT TREES WITH ADJACENT
PROPERTY OWNER

05/10/21 REVISED PER CITY REVIEW
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21-RH
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07/14/21 SUBMIT FOR FINAL SITE PLAN REVIEW
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SCALE:

Part of the SE, 1 4
of Section 10
T. 1N, R.  8E
City of Novi,
Oakland County,
Michigan

Know what's below
Call before you dig.
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SEED MIX AVAILABLE:
NATIVESCAPE, LLC

SWAMP ASTER
JOE PYE WEED
BONESET
COW PARSNIP
SWAMP ROSE MALLOW
BLUE FLAG IRIS
GREAT BLUE LOBELIA
CARDINAL FLOWER
PICKERAL WEED
CUPPLANT
WATER PARSNIP

RECOMMENDED SEEDING RATE:

WILDFLOWERS

BLUE VERVAIN
SWAMP GOLDENROD
OHIO GOLDENROD

WILDFLOWER MIX
*CONTAINS AT LEAST 10 WILDFLOWERS AND 4 GRASSES

GRASSES/SEDGES
WETLAND SEDGES
CANADA WILD RYE
DARK GREEN BULRUSH

INDIAN GRASS

10 LBS/ACRE

PO BOX 122
MANCHESTER, MI 48158
T 517.456.9696

EMERGENT WETLAND

PRAIRIE CORD GRASS

WOOL GRASS

GENERAL SEED NOTE:
ALL LAWN AREAS DESIGNATED TO BE SEEDED, SHALL BE HYDRO-SEEDED
WITH SPECIFIED BLENDS, AND STABILIZED WITH WOOD CELLULOSE FIBER MULCH
(2,000 LBS PER ACRE) . IN AREAS SUBJECT  TO EROSION, SEEDED LAWN SHALL
BE FURTHER STABILIZED WHERE NECESSARY WITH BIODEGRADABLE EROSION
BLANKET AND STAKED UNTIL ESTABLISHED. ALL SEED SHALL BE APPLIED OVER A
MINIMUM 3" PREPARED TOPSOIL, AND SHALL BE KEPT MOIST AND WATERED DAILY
UNTIL ESTABLISHED.
SEEDING INSTALLATION SHALL OCCUR ONLY:
SPRING: APRIL1 TO JUNE1
FALL: AUGUST 15 TO OCTOBER 15

3-4" DEPTH WASHED COBBLESTONE;
STONE 3/4" TO 1 1/2" DIAMETER, TYPICAL

BED TO BE SPADE CUT/METAL
EDGED PER PLAN AND
FLUSH WITH ADJACENT
LANDSCAPE AREA

GEOTEXTILE FABRIC/
WEED BARRIER

UNDISTURBED
SUBGRADE

COBBLESTONE MULCH DETAIL
NTS

PROPOSED EDGE TO BE
SPADE CUT, A MINIMUM
OF 4" IN DEPTH

4" DEEP SHREDDED
HARDWOOD BARK MULCH.
MULCH SHALL BE NATURAL IN
COLOR AND UNIFORM IN SIZE

EXISTING LAWN

SPADE CUT EDGE DETAIL
NTS

PLANTING MIX, AS
SPECIFIED

BASIS OF CALCULATION DIAGRAM
1" = 60'

PRAIRIE SEED MIX PLANTING PROCEDURES
SOIL PREPARATION
PROPER SOIL PREPARATION IS CRITICAL TO THE SUCCESS OF ANY PRAIRIE PLANTING.
REMOVE EXISTING VEGETATION BY HERBICIDING, CULTIVATING, OR A COMBINATION OF THE TWO.

LAWNS
A)   HERBICIDING.  USE A NON-PERSISTENT HERBICIDE SUCH AS "ROUND-UP".  FOLLOW
       MANUFACTURER'S INSTRUCTIONS.
      -APPLY ONCE IN PREVIOUS FALL, OR IN MID-SPRING, FOR SPRING PLANTINGS.
      -APPLY ONCE IN EARLY FALL FOR FALL PLANTING.
      -TILL SOIL AND PLANT.  REMOVE DEAD SOD TO CREATE SMOOTH SEEDBED.
B)   CULTIVATION.  CULTIVATE 2-3 TIMES TO KILL GRASS AND TO WORK UP SOIL.  REMOVE
       DEAD SOD TO CREATE SMOOTH SEEDBED.
C)   SOD REMOVAL.  USE A SOD-CUTTER TO REMOVE THE SOD, AND THEN TILL THE EXPOSED
       SOIL TO PREPARE THE SEEDBED.

OLD FIELDS
A)   HERBICIDING.  MOW IN EARLY SPRING, THEN SPRAY 3 TIMES.  ONCE IN MID TO LATE SPRING,
     ONCE IN MID SUMMER, & ONCE IN EARLY FALL.  TILL SOIL AFTER FINAL SPRAYING AND PLANT,
     OR USE NO-TILL SEEDER AND PLANT DIRECTLY INTO DEAD SOD.
B)   CULTIVATION.  CULTIVATE 4-6 INCHES DEEP ALL SEASON LONG, EVERY TWO WEEKS TO KILL
     RHIZOMATOUS PERENNIAL WEEDS.  AFTER THE FINAL CULTIVATION LATE IN THE YEAR A DORMANT
     FALL SEEDING CAN OCCUR.  IF FURTHER WEED CONTROL IS DESIRED, THE PLANTING CAN BE DONE
     IN THE FOLLOWING SPRING, ALLOWING FOR LIGHT SURFACE CULTIVATION TO KILL WEEDS PRIOR TO
     SPRING PLANTING.

EXISTING AGRICULTURAL FIELDS
      DO NOT PLANT FIELDS TREATED WITH ATRAZINE WITHIN THE LAST 2 YEARS.
A)   HERBICIDING.  SPRAY ONCE IN MID-SPRING FOR SPRING PLANTING, OR ONCE IN EARLY FALL AFTER
       REMOVAL OF CROP FOR FALL PLANTING. TILL SOIL AND PLANT, OR USE NO-TILL SEEDER AND PLANT
       DIRECTLY INTO SOIL WITH NO SOIL TILLAGE.
B)   CULTIVATION.  WORK UP SEEDBED AS FOR ANY OTHER CROP.  IF RHIZOMATOUS PERENNIALS ARE
       PRESENT, WORK UP SOIL ALL YEAR, SAME AS OLD FIELD.  AFTER THE EXISTING VEGETATION IS REMOVED,
       THE SEEDBED SHOULD BE PREPARED BY TILLING OR DISKING, AND THEN DRAGGING OR RAKING SMOOTH.
       PROPERLY PREPARED SEEDBEDS WILL BE SMOOTH AND FREE OF LARGE CLUMPS.  IF WORKING ON HEAVY
       CLAY SOILS LOW IN ORGANIC MATTER, THE ADDITION OF 2-3 INCHES OF CLEAN TOPSOIL GREATLY IMPROVED
       THE SEEDBED.  GERMINATION AND SEEDLING SURVIVAL WILL BE ENHANCED.

PLANTING
FALL PLANTING - PLANT FROM LATE SEPTEMBER TO FREEZE-UP.
1)    SEED OVER WINTERS AS IT WOULD IN NATURE AND COMES UP IN SPRING ON ITS OWN SCHEDULE, WHEN
       CONDITIONS ARE RIGHT.
2)    IN GENERAL, FORB SEED HAS GREATER GERMINATION.
     a)  RECOMMENDED FOR PLANTING ON SANDY SOILS BECAUSE SEED GERMINATES WHEN SOIL MOISTURE LEVELS
          ARE OPTIMAL.
EARLY SPRING PLANTING - PLANT FROM MARCH TO APRIL
1)    FORBS WILL GERMINATE BETTER THAN IF PLANTED IN LATE SPRING.
2)   IF USING WET STRATIFIED SEED (SEE PRAIRIE SEED PROPAGATION), WATER IS NOT CRITICAL.
3)   GRASS SEED WILL GERMINATE BETTER THAN IF PLANTED IN FALL.
4)   SANDY SOILS SHOULD BE PLANTED AS SOON AS POSSIBLE IN SPRING IF IT IS NOT POSSIBLE TO PLANT IN FALL.
      LATE SPRING PLANTING - PLANT FROM MAY TO JUNE
    a)   MORE TIME FOR SOIL PREPARATION.  THIS IS IMPORTANT FOR PLANTING ON HEAVY SOILS.
    b)   LONGER TIME FOR WEED CONTROL.
    c)   BEST TIME TO PLANT WARM SEASON GRASSES.

PLANTING METHODS
1)    MIX SEED WITH A MUCH LARGER VOLUME OF SLIGHTLY MOIST SAWDUST, VERMICULITE, PERLITE, OR SAND.
       DILUTING THE SEED ASSURES GOOD SEED DISTRIBUTION.
2)   PREPARE SOIL FOR PLANTING BY TILLING, RAKING, OR BY DRAGGING WITH A DRAG OR A SECTION OF CHAIN-LINK
       FENCE.  THIS WILL LOOSEN THE SOIL TO ALLOW INCORPORATION OF THE SEED INTO THE SURFACE SOIL.
3)   INOCULATE LEGUME SEEDS PRIOR TO PLANTING.  PLACE SEED IN BOWL AND MOISTEN WITH WATER UNTIL JUST DAMP.
      ADD INOCULUM AND MIX THOROUGHLY.  THE INOCULUM IS A BENEFICIAL BACTERIUM THAT WORKS WITH THE PLANT ROOTS
      TO EXTRACT NITROGEN FROM THE AIR.
4)   MIX INOCULATED LEGUME SEEDS WITH WILDFLOWER SEEDS.  THESE CAN BE MIXED TOGETHER WITH THE PRAIRIE GRASS
      SEED TO FORM A UNIFORM MIX, OR CAN BE PLANTED IN DRIFTS WITHIN THE GRASSES.  GRASS SEED SHOULD BE PLANTED
      ACROSS THE ENTIRE AREA.  THE GRASSED HELP SQUEEZE OUT WEEDS, WHILE THE FLOWERS ALONE USUALLY CANNOT.
5)   SOW SEEDS USING ONE-HALF OF THE SEED MIX MATERIAL TO COVER THE ENTIRE AREA.  THEN SOW THE OTHER HALF BY
      WALKING PERPENDICULAR TO THE FIRST LINE OF TRAVEL.  THIS ENSURES GOOD COVERAGE ACROSS THE ENTIRE AREA.
6)   RAKE SEED IN, OR DRAG LIGHTLY.
7)   FIRM WITH A ROLLER OR CULTIPACKER, OR DRIVE ACROSS SEEDED AREA WITH TRACTOR TIRES OR VEHICLE TIRES.  NEVER
      FIRM SOIL WHEN WET.
8)   COVER WITH MULCH OR PLANT A NURSE CROP.  ON STEEP SLOPES, IT IS OFTEN BENEFICIAL TO PLANT A NURSE CROP AND
      MULCH THE PLANTING.

    MULCH  -A CLEAN STRAW MULCH HELPS TO HOLD MOISTURE IN THE SOIL, REDUCE SOIL TEMPERATURES, AND PREVENT EROSION.
            -USE SEED-FREE MULCH, SUCH AS MARSH HAY, OR CLEAN WINTER WHEAT STRAW.  OAT STRAW IS OK, BUT HIGHER
             IN WEEDS.
            -A MECHANICAL STRAW CHOPPER AND BLOWER MAKE THE STRAW LESS SUSCEPTIBLE TO REMOVAL BY WIND.
            -SOIL SURFACE SHOULD BE COVERED, BUT NOT BURIED (APPROX. 1 INCH DEPTH).  SOME SOIL SHOULD JUST SHOW
             THROUGH THE MULCH.
            -ON SLOPES OR ON WINDY SITED, STABILIZE HAY BY COVERING IT WITH NETTING AND STAKING IT DOWN.
    NURSE CROPS - NURSE CROPS ARE ANNUALS OR SHORT-LIVED PERENNIALS THAT PROVIDE RAPID SOIL STABILIZATION, AND HELP
                  KEEP WEEDS SOWN WITHOUT COMPETING WITH THE PRAIRIE SEEDLINGS.  NURSE CROPS CAN BE PLANTED AT THE
                  SAME TIME AS THE PRAIRIE SEED.  THEY CAN BE MIXED WITH THE PRAIRIE SEED AND HAND-BROADCASTED TOGETHER.
                  ON LARGE PLANTINGS, OATS CAN BE DRILLED IN PRIOR TO, OR AFTER THE PRAIRIE SEEDING.
    SELECTED NURSE CROPS
            -OATS:   APPLY AT A RATE OF 50 POUNDS/ACRE (2OZ/100 SQ FT) IN SPRING PLANTINGS.  USE 100 POUNDS/ACRE (4 OZ/100 SQ FT)
                IN MID-AUTUMN PLANTINGS, AS IT WILL WINTERKILL AND HEAVIER SEEDING RATES ASSURE BETTER SOIL HOLDING ABILITY.
            -ANNUAL RYE: PLANT AT A RATE OF 5 POUNDS/ACRE.
            -CANADA WILD RYE: A SHORT-LIVED PERENNIAL PRAIRIE GRASS THAT GROWS RAPIDLY.  APPLY AT A RATE OF 3-4 POUNDS/ACRE.

PLANTING IN PROBLEM AREAS
   SANDY SOILS:   THESE SOILS HAVE LITTLE MOISTURE-HOLDING CAPACITY.  IT IS STRONGLY RECOMMENDED THAT MULCH OR A NURSE CROP
                             BE USED TO CONSERVE MOISTURE, UNLESS THE AREA IS TO BE WATERED REGULARLY.
   CLAY SOILS:      MULCH IS CRITICAL TO SEEDLING SURVIVAL.

1)    PREVENTS SOIL FROM DRYING AND CRACKING WHICH DAMAGES TENDER SEEDLING ROOTS.
2)   MULCH IS BETTER THAN A COVER CROP.  IT IS DIFFICULT FOR ROOTS TO PENETRATE THE HARD SOIL

POST PLANTING MAINTENANCE
YEAR ONE
WATERING
      REGULAR WATERING IN THE FIRST TWO MONTHS OF A SPRING OR SUMMER PLANTING IS THE SINGLE MOST IMPORTANT FACTOR IN SUCCESS.
      WATER ONLY DURING THE MORNING, NEVER AT NIGHT, AS THIS ENCOURAGES FUNGAL DISEASES THAT CAN KILL YOUNG SEEDLINGS.
WEED CONTROL
      IF MULCH IS USED, CONTROL ANNUAL WEEDS BY MOWING 4-6 INCHES IN THE FIRST YEAR.  WEEDS CAN OUT COMPETE THE PRAIRIE SEEDLINGS,
      BY DEPRIVING THEM OF WATER, LIGHT, AND SPACE.  DO NOT LET WEEDS GET HIGHER THAN 12 TO 14 INCHES BEFORE MOWING.  CUTTING DOWN
      TALL WEEDS CAN SMOTHER THE SMALL SEEDLINGS BELOW. IF A NURSE CROP IS USED, DO NOT NOW IN THE FIRST YEAR, UNLESS WEEDS BECOME
      A SERIOUS PROBLEM.  IF WEEDS ARE DENSE AND BEGIN TO GROW UP TO 16 INCHES CUT THEM DOWN ALONG WITH THE NURSE CROP TO PREVENT
      SHADING OUT OF PRAIRIE SEEDLINGS.

YEAR TWO
      MOW TO 12 TO 18 INCHES IN EARLY SUMMER IF WEEDS ARE A PROBLEM.  MOWING LOWER COULD HARM YOUR PLANTS.

YEAR THREE AND BEYOND
      MOW AND RAKE, OR BURN, EVERY OTHER YEAR.  PLANTINGS CAN BE DIVIDED INTO TWO SECTIONS, AND BURNED IN ALTERNATING YEARS.
      BURN, OR MOW AND RAKE IN MID-SPRING WHEN LAWNS HAVE GREENED UP AND BEGUN ACTIVE GROWTH.  THIS HELPS TO CONTROL UNDESIRABLE
      COOL SEASON GRASSES AND REMOVES EXCESS PLANT LITTER, ENCOURAGING SOIL WARMING AND EARLIER PLANT GROWTH.
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TYPICAL BERM CROSS-SECTION
NTS

3' HIGH UNDULATING EARTH BERM
PLANTED PER LANDSCAPE PLAN

PROPOSED BERM IS TO BE CONSTRUCTED
OF LOAM WITH A 6" TOP LAYER OF TOPSOIL

Acquira Realty Holdings
44090 12 Mile Road
Novi, MI 48377

Contact: Joseph Schimizzi
Phone: (888) 560-5540

Fountain View
Professional Center
44244 Twelve Mile Road
 Novi, MI  48375

SEED MIX AVAILABLE:
NATIVESCAPE, LLC

COSMOS SEDGE
FRINGED SEDGE
LRID SEDGE
FOX SEDGE
CREEPING SPIKE RUSH
FOWL MANNA GRASS
COMMON RUSH
HARDSTEM BULRUSH
GREEN BULRUSH
WOOL GRASS
SOFT-STEM BULRUSH

RECOMMENDED SEEDING RATE:

30% NATIVE GRASSES

GIANT BUR REED

70% TEMPORARY GRASSES
SEED OATS
AMERICAN SLOUGH GRASS
ANNUAL RYE

40 LBS/ACRE

PO BOX 122
MANCHESTER, MI 48158
T 517.456.9696

SEDGE BANK SEED MIX
*CONTAINS 10 NATIVE GRASSES AND  2 TEMPORARY GRASSES

COMMENT
TREES

PLANT SCHEDULE
QTYKEY BOTANICAL/COMMON NAME SIZE SPACING ROOT

BN

15

GT 11

LT 12

River Birch
Betula nigra B&BSEE PLAN14' HT CLUMP FORM, 3 CANES

Street Keeper Honey Locust
Gledistsia triacanthos 'Street Keeper' B&B3" CAL FULL, MATCHED HEADS

B&B3" CAL FULL, MATCHED HEADS

SEE PLAN

SEE PLAN

UNIT/TOTAL COSTS

$400/$6,400

$400/$4,400

$400/$4,800

TD 4 Bald Cypress
Taxodium disticum B&B3" CAL FULL, MATCHED HEADSSEE PLAN $400/$1,600

QR 8 B&B FULL, MATCHED HEADSSEE PLAN $400/$3,200

NS 11

B&B FULL, MATCHED HEADSSEE PLAN

$400/$4,400

Emerald City Tulip Tree
Liriodendron tulipifera 'Emerald City'

BX 68

TE 68

Wintergreen Boxwood
Buxus x  'Wintergreen' B&B30" HT

Everlow Yew
Taxus x m. 'Everlow' B&B18" HT MAINTAIN AS HEDGE

30" OC

24" OC

$50/$3,400

$50/$3,200

DL 114 Michigan Sunset Bronzeleaf Honeysuckcle
Diervilla lonicera 'Michigan Sunset' CONT24" HT 30" OC $50/$5,750

RN 146 Nearly Wild Rose
Rosa 'Nearly Wild' 3 GAL $50/$7,600

CS 68 Bailey Red Twig Dogwood
Cornus sericea 'Baileyii' B&B36" HT 36" OC $50/$3,400

SHRUBS

LR 2,281 Creeping Lilyturf
Liriope spicata 1 GAL 15" OC $7.50/$17,108

PV 117 Heavy Metal Switch Grass
Panicum virgatum 'Heavy Metal' 3 GAL 30" OC $15/$1,815

MS 39 Morning Light Maiden Grass
Miscanthus sinensis 'Morning Light' 5 GAL SEE PLAN $15/$585

HS 24 Stella D'Oro Daylily
Hemerocallis 'Stella D'Oro' 2 GAL 18" OC $15/$360

PERENNIALS/GROUNCOVERS

CONT30" OC

MAINTAIN AS HEDGE

WELL-ROOTED

WELL-ROOTED

WELL-ROOTED

CONT

CONT

CONT

CONT

PN 16 Diablo Ninebark
Physocarpus opulus 'Diablo' B&B30" HT 30" OC $50/$800

VT 44 Compact American Cranberrybush
Viburnum trilobum 'Compactum' B&B36" HT 36" OC $50/$2,200

CC 15 Eastern Redbud
Cercis canadensis B&B2.5" CAL FULL, MATCHED HEADSSEE PLAN $375/$3,750

TO 5 Dark Green Arborvitae
Thuja occidntalis 'Nigra' B&B5' HT 48" OC $50/$250

RA 158 Green Mound Currant
Ribes alpinum 'Green Mound' 30" HT $50/$7,900B&B30" OC MAINTAIN AS HEDGE

RH 338 Fragrant Sumac
Rhus aromatica 2 GAL TRIANGULAR SPACING24" OC $15/$5,340CONT

AR 13 Red Maple
Acer rubrum B&B3" CAL FULL, MATCHED HEADSSEE PLAN $400/$5,200

OV 9 B&B2.5" CAL FULL, MATCHED HEADSSEE PLAN $375/$2,250American Hophornbeam
Ostrya virginiana

AL 11 Allegheny Serviceberry
Amelanchier laevis B&BSEE PLAN6-7' HT CLUMP FORM, 3 CANES $375/$2,750

16

AN 8 Green Column Black Maple
Acer nigrum 'Greencolumn' B&B3" CAL FULL, MATCHED HEADSSEE PLAN $400/$3,200

Red Oak
Quercus rubra

Black Tupelo
Nyssa sylvatica

3" CAL

3" CAL

MA 25 Oregon Grape Holly
Mahonia aquifolium B&B30" HT 30" OC $50/$1,250

HV 31 Vernal Witch Hazel
Hamamelis vernalis B&B48" HT 6' OC $50/$1,550

MAINTAIN AS HEDGE

EP 215 Pixire Meadowbrite Coneflower
Echinacea purpurea 'Pixie Meadowbrite' 1 GAL WELL-ROOTED15" OC $15/$3,240CONT

CF 9 Flowering Dogwood
Cornus florida B&B2.5" CAL FULL, MATCHED HEADSSEE PLAN $375/$2,250

TRIANGULAR SPACING

RF 111 Black-Eyed Susan
Rudbeckia fulgida 'Goldstrum' 2 GAL 24" OC $15/$1,380CONT WELL-ROOTED

MP 60 Bayberry
Myrica pennsylvanica B&B48" HT 8' OC $50/$3,000MAINTAIN AT 8' HT MIN

MAINTAIN AT 6' HT MIN

PF 49 Gold Drop Potentilla
Potentilla fruticosa 'Gold Drop' B&B24" HT 30" OC $50/$2,900

TA 4 American Sentry Linden
Tilia americana 'McSentry' B&B3" CAL FULL, MATCHED HEADSSEE PLAN $400/$1,600

MISCELLANEOUS

1,703 SY $5/$8,515SEDGE BANK SEED MIX

135 CY $35/$4,7253" DOUBLE SHREDDED HARDWOOD BARK MULCH

364 SY $5/$1,820EMERGENT WETLAND WILDFLOWER SEED MIX

HOOP BIKE RACK

3'-0"

3'
-0

"

12
"

2'
-0

"

18"

4"

TO ACCEPT BIKE RACK INSTALLATION

3

95% MOD. PROC.

ON 4" COMP. SAND AS SHOWN.

COMP. SUBGRADE TO

4" CONC. SLAB THICKENED

3

2

2

1

POWDER COATED BIKE LOOP.1
COLOR SHALL BE BLACK.

4 EXPANSION JOINT W/ SEALANT- SEE SPECS.

4
6"6"

CL

MFR:

FINISH OR APPROVED SUBSTITUTE.
MODEL NO. U190-IG W/ TGIC POWDER COAT
MADRAX

(800) 722-8546
ENGAN-TOOLEY- DOYLE AND ASSOC., INC.
AVAILABLE THRU:

NTS

4,941 SY $3/$14,823HYDRO-SEED AND MULCH ON 3" FINE GRADED TOPSOIL

04/30/19 ISSUED FOR PRE-APP

TYPICAL SEEDED LAWN MIX:
ALL LAWN AREAS DESIGNATED TO BE SEEDED, SHALL BE HYDROSEEDED
WITH TYPICAL DROUGHT TOLERANT, DURABLE BLENDED  SEED MIX, AT
A RATE OF 220 LBS PER ACRE
MIX IS COMPRISED OF

30% NITE HAWK PERENNIAL RYE
30% KENTUCKY BLUEGRASS
20% CREEPING RED FESCUE
10% MERIT KENTUCKY BLUEGRASS
10% NEWPORT KENTUCKY BLUEGRASS

1 LS $25,000IRRIGATION SYSTEM, COMPLETE

04/23/21 REVISED PER CITY REVIEW

05/10/21 REVISED PER CITY REVIEW

07/14/21 SUBMIT FOR FINAL SITE PLAN REVIEW



0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.3

0.4

0.4

0.5

0.5

0.6

0.6

0.5

0.3

0.1

0.1

0.2

0.4

0.5

0.6

0.7

0.8

0.9

1.3

1.2

0.5

0.1

0.1

0.1

0.2

0.2

0.3

0.7

0.9

0.9

1.0

1.2

1.4

2.2

2.1

0.8

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.5

1.0

1.6

1.4

3.0

3.3

0.5

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.3

0.7

3.8

0.4

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.3

0.7

0.6

0.4

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.3

0.7

0.8

0.4

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.3

0.6

3.0

0.7

0.4

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.5

0.9

2.6

2.8

0.9

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.4

0.8

1.1

1.2

1.3

1.3

1.4

1.7

2.0

2.3

2.6

1.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.4

0.7

2.0

2.1

1.5

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.3

0.5

1.5

1.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.3

1.1

1.0

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

1.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.3

2.4

1.8

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.3

3.0

1.6

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.3

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.3

0.6

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

1.3

0.7

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.3

1.5

0.5

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

1.7

0.3

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.4

0.4

2.0

3.0

2.2

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.1

0.2

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.2

0.3

0.3

0.3

0.4

0.5

0.5

0.5

0.5

0.5

1.8

2.0

2.3

2.6

2.1

0.6

0.4

0.5

0.5

0.5

0.6

0.6

0.5

0.5

0.1

0.2

0.4

0.4

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.2

0.3

0.3

0.3

0.3

0.3

0.4

0.4

0.3

0.6

0.3

0.4

0.4

0.5

0.7

1.6

1.9

2.0

2.1

2.2

2.4

2.5

2.7

1.4

0.8

0.7

0.8

0.9

1.0

1.2

1.0

0.1

0.1

0.2

0.5

0.6

0.6

0.5

0.4

0.4

0.5

0.4

0.4

0.3

0.3

0.4

0.5

0.5

0.5

0.5

0.5

0.4

0.4

0.1

2.8

2.8

1.1

1.1

2.2

1.8

0.2

0.1

0.1

0.1

0.1

0.1

0.4

0.9

1.0

1.1

1.3

1.0

0.8

0.2

0.1

0.1

0.1

0.1

0.1

0.3

0.9

1.5

1.2

0.3

0.2

0.1

0.1

0.1

0.1

0.2

0.3

1.1

0.5

0.3

0.2

0.1

0.1

0.1

0.2

0.4

1.1

1.3

2.0

2.7

2.7

2.2

1.8

1.8

1.0

0.7

0.9

0.9

0.6

0.7

1.3

1.5

1.7

1.8

1.9

2.0

2.7

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.2

1.7

1.5

1.3

1.3

1.3

1.3

1.2

1.3

2.2

2.8

2.7

1.9

1.2

1.2

1.3

2.0

2.5

2.4

1.6

0.9

0.7

0.5

0.5

0.6

0.5

2.4

2.9

0.6

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.1

1.9

1.8

1.6

1.6

1.3

1.2

1.1

1.1

1.2

1.3

1.2

1.0

0.8

0.6

0.5

0.4

0.4

0.3

1.9

0.5

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.9

1.0

1.0

1.0

1.0

1.0

0.9

0.8

0.8

0.8

0.7

0.5

0.5

0.4

0.3

0.3

0.7

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.7

2.6

2.8

0.7

0.7

0.8

0.9

0.8

0.8

0.8

0.6

0.6

0.6

0.6

0.5

0.4

0.3

0.3

0.2

2.2

1.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.4

3.0

3.1

0.6

0.6

0.7

0.7

0.7

0.7

0.6

0.5

0.5

0.5

0.5

0.4

0.4

0.3

0.2

0.2

2.0

0.9

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.4

0.4

0.5

0.5

0.6

0.6

0.6

0.5

0.4

0.4

0.4

0.4

0.4

0.3

0.3

0.2

0.2

0.2

1.5

0.6

0.2

0.1

0.1

0.1

0.1

0.1

0.2

0.3

0.7

0.4

0.4

0.4

0.5

0.5

0.5

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

1.2

0.7

0.4

0.2

0.1

0.1

0.1

0.1

0.2

0.3

0.6

2.8

0.3

0.3

0.4

0.4

0.4

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

1.1

3.4

0.9

0.3

0.2

0.2

0.1

0.1

0.1

0.2

0.3

2.7

0.3

0.3

0.3

0.4

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

1.0

3.3

0.8

0.4

0.2

0.1

0.1

0.1

0.1

0.1

0.2

2.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

1.0

0.9

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

2.0

0.3

0.3

0.3

0.3

0.3

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

1.1

1.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.5

0.3

0.3

0.3

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.3

0.3

0.3

2.0

2.2

2.0

0.2

0.1

0.1

0.1

0.1

0.1

0.2

0.8

0.5

0.3

0.3

0.4

0.4

0.5

0.5

0.5

0.4

0.4

0.4

0.5

0.5

0.5

0.5

0.4

0.4

0.4

2.0

2.1

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.6

0.6

0.5

0.5

0.4

0.4

0.4

0.5

0.6

0.6

0.6

0.5

0.5

0.5

0.6

0.6

0.6

0.6

0.5

0.4

0.4

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.8

1.0

1.1

0.8

0.8

0.6

0.4

0.5

0.5

0.6

0.7

0.7

0.7

0.6

0.6

0.6

0.7

0.8

0.8

0.7

0.6

0.6

0.5

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.2

1.3

1.8

0.9

0.6

0.6

0.6

0.7

0.8

0.9

0.9

0.8

0.8

0.8

0.9

0.9

0.9

0.9

0.8

0.7

0.7

0.4

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

1.7

1.0

0.7

0.7

0.8

0.9

1.0

1.0

1.1

1.0

0.8

1.0

1.1

1.1

1.1

1.1

1.0

0.9

0.9

0.8

0.5

0.4

0.3

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

1.2

1.0

0.9

1.0

1.1

1.2

1.3

1.3

1.3

1.3

1.4

1.4

1.4

1.3

1.3

1.4

1.4

1.4

1.3

0.9

0.6

0.5

0.4

0.4

0.4

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.3

0.9

1.1

1.6

1.7

1.8

1.6

1.5

1.6

2.1

2.5

2.5

2.1

1.6

1.5

1.8

2.5

2.4

1.5

1.0

0.9

0.8

0.8

1.0

0.9

0.6

0.6

0.5

0.5

0.5

0.5

0.4

0.2

0.1

0.1

0.1

0.1

0.2

0.4

0.7

0.9

0.7

0.7

0.7

0.8

0.9

1.1

1.6

2.6

2.3

2.8

2.0

1.7

1.9

2.7

3.3

3.2

1.7

2.1

2.6

3.1

2.4

0.5

0.3

0.1

0.1

0.1

0.1

0.2

0.4

0.7

1.8

1.7

1.9

2.2

0.7

0.8

1.1

0.6

0.4

0.2

0.1

0.1

0.1

0.2

0.3

0.5

1.8

1.5

1.2

1.2

1.8

1.5

0.7

0.4

0.2

0.1

0.1

0.1

0.1

0.5

0.8

0.5

0.2

0.1

0.1

0.1

0.1

0.8

1.0

0.5

0.2

0.1

0.1

0.1

0.8

1.8

1.4

1.9

1.5

1.2

1.5

1.2

0.9

0.4

0.2

0.1

0.1

0.1

0.4

0.8

0.9

1.0

1.1

0.7

1.2

0.6

0.9

1.1

0.9

0.7

0.6

0.5

0.5

0.5

0.6

0.7

0.8

0.5

0.3

0.3

0.4

0.2

0.2

0.2

0.3

0.2

0.1

0.1

0.2

0.4

0.4

0.5

1.3

0.9

0.6

0.5

0.5

0.7

1.0

1.1

0.8

0.6

0.7

0.7

0.6

0.5

0.7

0.6

0.4

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.3

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.5

0.6

0.4

0.3

0.3

0.4

0.4

0.3

0.3

0.4

0.4

0.3

0.3

0.3

0.3

0.4

0.3

0.3

0.4

0.5

0.5

0.4

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

2.4

1.6

2.0

1.6 1.7

2.1

1.5 1.3 1.2 1.1 1.1

1.4

1.1

1.4

1.1

1.4

1.1

1.4

0.9

1.6 1.7 1.6 1.4 1.3 1.3 1.4

2.5

1.2

1.5

1.2

2.5

1.8

1.7

2.0

2.4

2.3

1.5

1.1

1.0

0.9

1.0

1.1

1.3

1.1

0.9

0.8

0.8

0.9

1.0

1.2

1.5

1.9

1.9

2.0

1.3

0.8

0.7

0.7

1.0

3.2

1.9 2.1

3.0

2.2

3.2

2.3

2.9

2.3

1.0

1.2

1.7

1.9

1.5

1.7

1.8

2.5

2.9

2.9

2.7

2.7

2.6

1.4

2.3

2.9

3.4

3.0

3.3

3.5

4.1

3.7

3.4

3.2

2.9

3.4

1.5

2.1

2.6

2.9

3.1

3.5

3.2

3.6

3.5

3.4

3.5

3.3

2.7

3.4

1.3

1.8

2.4

2.8

2.9

2.8

3.2

3.4

3.3

3.2

3.3

3.2

3.0

3.3

1.1

1.6

2.0

2.2

2.3

2.4

2.6

2.8

3.0

3.3

3.3

2.7

3.3

1.3

1.6

1.6

1.7

1.8

2.0

2.3

3.0

3.2

2.9

3.5

2.8

2.7

2.7

2.8

2.2

2.2

2.3

2.3

1.6

1.7

1.7

1.8

1.6

1.3

1.4

1.5

1.5

1.3

1.3

1.5

1.6

1.9

1.8

1.3

1.5

1.7

2.0

2.2

1.6

2.1

2.4

2.6

1.7

2.2

2.7

2.9

3.3

1.7

1.6

2.2

2.8

3.1

2.9

1.8

1.7

2.2

2.7

3.3

3.0

1.8

1.8

2.4

3.0

3.0

3.1

2.3

2.1

2.6

3.2

3.3

3.5

2.4

2.3

2.7

3.0

3.1

2.5

2.7

2.8

2.7

2.5

2.3

1.8

1.1

1.3

0.6

0.9

1.3

1.8

2.2

2.6

2.7

2.7

2.8

2.4

1.9

1.4

1.1

1.2

1.3

1.6

2.0

2.1

1.4

1.2

1.3

1.3

1.2

1.4

1.4

1.3

0.8

0.8

1.0

1.5

2.1

2.5

3.0

3.0

3.1

3.2

3.1

3.1

2.9

2.8

2.2

2.1

2.0

2.2

2.6

2.9

3.0

3.1

2.8

2.9

1.8

1.3

1.1

1.3

1.6

1.8

2.0

1.7

1.7

1.6

1.8

1.7

0.8

0.7

0.8

1.0

1.0

1.0

1.0

1.0

1.0

1.2

1.7

2.4

2.8

3.1

2.8

2.8

2.8

2.9

3.3

3.2

3.1

2.5

2.2

2.1

2.3

2.5

3.0

3.3

3.6

3.3

3.4

2.2

1.5

1.2

1.3

1.5

1.7

1.8

1.7

1.8

1.7

1.7

1.6

1.4

1.3

1.1

1.0

1.1

1.1

1.1

1.1

1.1

1.2

1.3

1.4

1.6

1.9

2.5

2.9

3.4

3.6

3.3

3.3

3.4

3.2

3.1

2.7

2.3

2.2

2.3

2.4

2.5

2.9

3.1

3.5

3.3

3.0

2.4

1.5

1.2

1.3

1.5

1.6

1.8

1.7

1.6

1.6

1.6

1.5

1.3

1.2

1.3

1.7

2.0

2.0

1.6

1.2

1.2

3.0

3.2

3.6

3.2

2.3

0.7

1.3

1.4

1.6

1.7

1.7

3.4

3.6

3.1

2.8

0.7

1.5

1.8

2.0

1.9

2.4

2.9

3.5

3.7

3.6

3.1

0.9

2.2

2.5

2.4

2.3

2.1

1.9

2.5

3.1

3.6

3.8

4.0

3.3

2.7

2.5

2.2

1.8

2.6

3.0

3.4

3.8

3.9

3.0

2.7

2.1

1.7

2.3

2.8

3.3

3.6

3.9

3.6

3.1

2.7

2.9

2.6

1.9

1.5

1.9

2.4

3.0

3.4

3.4

3.8

2.8

2.8

3.0

2.4

1.8

1.4

1.6

2.0

2.7

3.1

2.8

3.5

2.7

3.1

2.5

1.8

1.4

1.8

2.5

2.9

2.8

2.7

2.9

2.5

1.9

1.4

1.8

2.5

2.9

2.8

2.9

2.5

2.3

1.9

1.4

1.8

2.4

2.9

2.9

3.5

2.3

2.0

1.8

1.5

1.3

1.9

2.4

2.7

2.9

3.0

1.6

1.6

1.3

1.2

1.0

2.6

2.9

2.9

0.9

0.9

0.9

0.8

0.7

2.3

2.6

3.1

2.9

0.7

0.7

0.7

0.6

1.9

2.2

2.5

2.8

2.9

2.3

1.0

0.9

1.8

2.2

2.7

2.9

1.8

1.6

1.4

1.2

1.1

1.7

2.2

2.8

3.0

2.4

2.2

2.1

1.8

1.5

1.2

1.7

2.3

2.8

3.3

3.1

2.7

2.6

2.2

1.7

1.3

1.7

2.3

2.8

3.5

3.3

2.7

2.7

2.3

1.7

1.4

1.9

2.4

3.1

2.9

3.0

2.9

2.8

2.4

1.8

1.5

1.4

3.1

3.3

0.8

0.7

0.7

0.7

0.7

0.7

0.6

3.1

2.8

2.8

2.5

1.9

1.6

1.8

1.7

1.9

2.1

2.3

2.2

2.0

1.9

1.8

1.6

1.3

1.1

1.1

1.1

1.1

1.1

1.1

1.3

1.6

2.5

2.8

2.9

0.9

0.9

0.9

0.9

0.9

0.8

3.4

2.6

2.8

2.5

2.0

1.0

0.9

0.9

1.0

1.2

1.2

1.3

1.3

1.5

1.7

1.9

1.9

1.8

1.8

1.8

1.9

1.9

1.2

0.9

1.0

1.0

1.1

1.3

1.4

1.4

1.6

1.9

2.1

2.3

2.3

2.4

2.5

2.8

2.6

1.5

1.2

1.3

1.3

1.3

1.2

0.9

3.0

2.8

2.6

2.4

2.1

1.9

1.8

1.5

1.3

1.1

1.1

1.2

1.3

1.3

1.2

1.0

0.9

1.0

1.4

1.6

1.9

2.0

2.0

1.9

2.0

2.1

2.0

1.8

1.4

1.0

0.8

0.8

0.9

1.1

1.3

1.5

1.6

1.8

1.9

2.1

2.1

2.0

1.9

2.0

2.0

2.0

1.6

1.4

1.5

1.5

1.4

1.4

1.1

2.3

2.3

2.1

2.0

2.0

1.9

1.9

1.8

1.6

1.4

1.5

1.5

1.5

1.3

1.1

0.9

0.8

0.9

1.2

1.6

1.9

2.1

2.0

2.0

2.1

2.1

2.0

1.7

1.4

1.0

0.7

0.7

0.9

1.2

1.4

1.6

1.6

1.9

1.8

1.7

1.8

1.7

1.6

1.5

1.5

1.6

1.6

1.4

1.4

1.4

1.3

1.5

1.2

1.7

1.8

1.6

1.6

1.7

1.8

1.9

2.0

1.8

1.7

1.7

1.7

1.6

1.4

1.1

0.8

0.7

0.8

1.1

1.6

1.8

2.0

1.8

1.8

1.8

1.9

2.0

0.9

0.6

0.6

0.7

1.1

1.5

1.7

1.9

1.7

1.7

1.9

1.3

1.1

1.7

1.8

1.6

1.6

1.7

1.5

1.0

1.3

1.6

1.7

1.8

1.5

1.5

1.5

1.6

1.7

1.5

0.6

0.6

0.9

1.4

1.7

2.1

2.2

2.0

2.0

2.1

1.9

1.6

0.8

0.7

0.6

0.6

0.8

1.3

1.4

1.8

1.8

1.7

1.7

1.7

1.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.6

0.6

0.6

0.5

0.5

0.5

2.6

3.3

4.3

0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.4 0.4 0.3 0.3 0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.2

0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.3
0.1

0.1

0.1

0.1

0.2

0.3

0.3

0.2

0.1

0.2

0.2

0.1

0.1

0.1

0.1

0.2

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.3

0.3

0.3

0.2

0.2

0.3

0.2

0.2

0.3

0.3

0.3

0.2

0.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.10.10.10.20.20.20.10.10.1
0.10.10.10.20.20.30.20.10.10.10.10.10.20.20.20.1

0.1

0.2

0.4

0.4

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.4

0.4

0.3

0.3

0.4

0.40.40.30.20.20.10.10.10.10.20.20.30.30.40.4
0.30.1

0.1

0.1

0.1

0.1

0.2

0.3

0.4

0.4

0.4

0.4

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0

0.00.00.00.0

0.00.00.00.0

0.0

0.0

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.50.50.50.5

0.5

0.5

0.5

0.5

0.5

1.0

1.0

1.0

1.0

2.1

1.5

1.2

1.1

1.6

1.3 1.1

1.2

1.4

1.2

1.4

1.2

1.3

1.2

1.5

1.1

1.4

1.0 1.0

1.6

A

E

E

E

H

A

A

G

G
G

G
G

G
G

G

E

E

G

A

A

A

Plan View
Scale - 1" = 40ft

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

LOADING AREA 1.9 fc 3.3 fc 0.6 fc 5.5:1 3.2:1 0.6:1

PARKING LOT 2.0 fc 4.3 fc 0.5 fc 8.6:1 4.0:1 0.5:1

PROPERTY LINE 0.2 fc 0.5 fc 0.0 fc N/A N/A 0.4:1

TYPICAL WALKWAY 1.5 fc 2.6 fc 0.6 fc 4.3:1 2.5:1 0.6:1

BUILDING 'A' ENTRANCE - FREQUENT USE 1.4 fc 1.6 fc 1.1 fc 1.5:1 1.3:1 0.9:1

BUILDING 'B' ENTRANCE - FREQUENT USE 1.2 fc 2.1 fc 1.0 fc 2.1:1 1.2:1 0.6:1

BUILDING 'C' ENTRANCE - FREQUENT USE 1.3 fc 1.6 fc 1.0 fc 1.6:1 1.3:1 0.8:1

General Note

1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  SEE LUMINAIRE SCHEDULE FOR LIGHT LOSS FACTOR.
3.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0".
4.  HOURS OF OPERATION: FALL AND WINTER - 7:00 PM TO 9:00 AM; SPRING AND SUMMER - 9:00 PM TO 8:00
AM.
5.  ELECTRICAL SERVICE TO LIGHT FIXTURES SHALL BE PLACED UNDERGROUND.
6.  FLASHING LIGHT SHALL NOT BE PERMITTED.
7.  ONLY NECESSARY LIGHTING FOR SECURITY PURPOSES & LIMITED OPERTIONS SHALL BE PERMITTED.

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 ANDLIGHTING 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.

Schedule

Symbol Label
Qua
ntity

Manufacturer Description Lamp
Mounting

Height

A
6 U.S. ARCHITECTURAL

LIGHTING
LED AREA LUMINAIRE EMBEDDED WITH
WIRELESS CONTROLS FOR SECURITY PURPOSES

LED 25'-0"

E
5 U.S. ARCHITECTURAL

LIGHTING
LED AREA LUMINAIRE EMBEDDED WITH
WIRELESS CONTROLS FOR SECURITY PURPOSES

LED 25'-0"

H
1 U.S. ARCHITECTURAL

LIGHTING
LED AREA LUMINAIRE EMBEDDED WITH
WIRELESS CONTROLS FOR SECURITY PURPOSES

LED 25'-0"

G
9 U.S. ARCHITECTURAL

LIGHTING
LED AREA LUMINAIRE EMBEDDED WITH
WIRELESS CONTROLS FOR SECURITY PURPOSES

LED 25'-0"

Ordering Note

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

Alternates Note

THE USE OF FIXTURE ALTERNATES MUST BE
RESUBMITTED TO THE CITY FOR APPROVAL.
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EJ WATERPROOF MANHOLE COVER 
No. 1040 AGS WITH PRESSURE 
TIGHT COVER 

1" x 1" BUTYL RUBBER FLEXIBLE ROPE 2 
EACH COURSE (OUTSIDE & INSIDE OF 
THREADED STUDS) CONFORMING TO FEDERAL 
SPECIFICATION SS-S-210A AND AASHTO 
M-198. 3" OR 6" CONCRETE GRADE RINGS 
WITH FINISH TOP AND BOTTOM SURFACES 
MAXIMUM ADJUSTMENT � 15" 

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

MANHOLE STEPS TO BE POLYPROPYLENE COATED 
STEEL MEETING THE REQUIREMENTS IN ASTM A615 
AND 04101, TYPE II, GRADE 49108, M.A. 
INDUSTRIES PS-I OR PS-IB (OR APPROVED 
EQUAL) STEPS TO BE INSTALLED DURING MANHOLE 
MANUFACTURE. PLACE AT 16" CEN. ON CEN. 45' 
FROM CENTERLINE OF SEWER. FIRST STEP TO BE 
PLACED AT A MAXIMUM DISTANCE OF 21" FROM 
THE FINISHED RIM ELEVATION. 

PRESS WEDGE II, RES-SEAL, 
LINK-SEAL, OR KOR-N-SEAL BOOT 
(WITH STAINLESS STEEL KORBAND) 
FLEXIBLE RUBBER MANHOLE JOINTS 
(DR APPROVED EQUAL) SEE NOTE #32 

4" TO EDGE OF BASE --'--c, 

EJ WATERPROOF MANHOLE COVER 
No. 1040 AGS WITH PRESSURE 
TIGHT COVER 

I" x I" BUTYL RUBBER FLEXIBLE ROPE 2 
EACH COURSE (OUTSIDE & INSIDE OF 
THREADED STUDS) CONFORMING TO FEDERAL 
SPECIFICATION SS-S-210A AND AASHTO 
M-198. MAXIMUM ADJUSTMENT � 15" 

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

MANHOLE STEPS TO BE POLYPROPYLENE COATED 
STEEL MEETING THE REQUIREMENTS IN ASTM A615 
AND 04101, TYPE II, GRADE 49108, M.A. 
INDUSTRIES PS-I OR PS-I B (OR APPROVED 
EQUAL) STEPS TO BE INSTALLED DURING MANHOLE 
MANUFACTURE. PLACE AT 16" GEN. ON CEN. 45' 
FROM CENTERLINE OF SEWER. FIRST STEP TO BE 
PL.ACED AT A MAXIMUM DISTANCE OF 21" FROM 
THE FINISHED RIM ELEVATION. 

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

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

FILL AREA WITH EXPANDABLE FOAM 
TO SPRINGLINE TO ENSURE SMOOTH 
TRANSITION FROM PIPE INTO 
CHANNEL. 

""""' 

""""' 

4' DIA 

""""' 

r .  

STANDARD MANHOLE 
SEE NOTE #28 

""""' 

""""' 

""""' 

""""' 

""""' 

-

FOUR STAINLESS STEEL 5/8" DIA. 
THREADED STUDS WITH 3/4'\2\l/8" THICK 
METAL WASHER, 3/4'\2",1/16" THICK 
NEOPRENE SEALING WASHER AND NUTS. 
STUDS TO BE INSTALLED IN FOUR 
THREADED INSERTS PLACED AT 90' WHEN 
CASTING OF CONE SECTION AT 
MANUFACTURER'S PLANT 

WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

ASTM C478 RISER SECTIONS WITH 
MODIFIED GROOVE TONGUE JOINTS 

ALL MANHOLE JOINTS SHALL BE SEALED 
WITH AN I I" WIDE EXTERIOR JOINT WRAP 
MEETING THE MATERIALS SPECIFICATION AND 
INSTALLATION GUIDELINES OF RISER-WRAP 
(ANSI/AWWA C216) OR AN APPROVED 
EQUAL. SEE NOTE #18 

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

CONCRETE FLOW CHANNEL UP TO SPRINGLINE OF PIPE, 
WITH 3/4"-I 1/4" GAP AT PIPE ENDS PROVIDED TO 
MAINTAIN JOINT FLEXIBILllY. 

FILL AREA WITH EXPANDABLE FOAM 
TO SPRINGLINE TO ENSURE SMOOTH 
TRANSITION FROM PIPE INTO 
CHANNEL. 

UNDISTURBED GROUND 

MANHOLE SIZING CHART 

MANHOLE DIAMETER 
� PIPE SIZE FOR � PIPE SIZE FOR 
S'TR.'JGHT THRU INST. RIGHT ANGLE INST. 

- ---

4' 24" 
5' 36" 
6' 42" 
7' 60" 

FOUR STAINLESS STEEL 5/8" DIA. 
THREADED STUDS WITH 3/4"x2''xl/S" THICK 
METAL WASHER, 3/4",2",1/16" THICK 
NEOPRENE SEALING WASHER AND NUTS. 
STUDS TO BE INSTALLED IN FOUR 
THREADED INSERTS PLACED AT 90' WHEN 
CASTING OF CONE SECTION AT 
MANUFACTURER'S PLANT 

WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

-� - ALL MANHOLE JOINTS SHALL BE SEALED 
WITH AN 11" WIDE EXTERIOR JOINT WRAP 
MEETING THE MATERIALS SPECIFICATION AND 
INSTALLATION GUIDELINES OF RISER-WRAP 
(ANSI/AWWA C216) OR AN APPROVED 
EQUAL. SEE NOTE # 18 

ASTM C478 RISER SECTIONS WITH 
MODIFIED GROOVE TONGUE JOINTS 

PRESS WEDGE II, RES-SEAL, LINK-SEAL, OR 
KOR-N-SEAL BOOT (WITH STAINLESS STEEL 
KORBANO) FLEXIBLE RUBBER MANHOLE JOINTS. 
(OR APPROVED EQUAL) FOR NEW SEWER 

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

BRICK COURSE PERMITTED FOR 
CLOSURE OF OPENING 

18" 
24" 
36" 
42" 

MANHOLE MANUFACTURER SHALL INSTALL I" DIA 
GALVANIZED STEEL PIPE & CAP AT PIPE CROWN, FLUSH 
WITH OUTSIDE WALL AND EXTENDINC 3" INSIDE. 
CONTRACTOR TO SEAL AFTER COMPLETION OF TESTS. 
LOCATED AT TOP OF PIPE ELEVATION. 

350D PSI MONOLITHIC-POURED 
� -- - - CONCRETE BASE ( 12" MINIMUM ON 

UNDISTURBED EARTH) 

MINIMUM MANHOLE REQUIREMENTS ON MANHOLES 

NOTE: 

CONSTRUCTED OVER EXISTING SEWERS 
FOR LOCAL SANITARY SEWER EXTENSIONS 
CONNECTING DIRECTLY OR INDIRECTLY TO 
OAKLAND COUNlY WRC 
SEE NOTE #36 

REMOVAL AND/OR REPLACEMENT OF ANY INSTALLATION WHICH DOES NOT MEET 
THE CITY OF NOVI DESIGN MANUAL OR THESE STANDARD DETAILS MAY BE 
REQUIRED AT THE PROPERTY OWNER'S EXPENSE. 

EJ WATERPROOF MANHOLE COVER 
No. 1040 AGS WITH PRESSURE 
TIGHT COVER 

1" x 1" BUTYL RUBBER FLEXIBLE ROPE 2 
EACH COURSE (OUTSIDE & INSIDE OF 
THREADED STUDS) CONFORMING TO FEDERAL 
SPECIFICATION ss-s-21 DA AND AASHTO 
M-198. MAXIMUM ADJUSTMENT � 15" 

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

TRANSITION SECTION MUST BE 
FIRST SECTION BELOW CONE 

MANHOLE STEPS TO BE POLYPROPYLENE COATED 
STEEL MEETING THE REQUIREMENTS IN ASTM A615 
AND D4101, TYPE II, GRADE 49108, M.A. 
INDUSTRIES PS-I OR PS-1B (OR APPROVED 
EQUAL) STEPS TO BE INSTALLED DURING MANHOLE 
MANUFACTURE. PLACE AT 16" CEN. ON CEN. 45' 
FROM CENTERLINE OF SEWER. FIRST STEP TO BE 
PLACED AT A MAXIMUM DISTANCE OF 21" FROM 
THE FINISHED RIM ELEVATION. 

PRESS WEDGE II, RES-SEAL, 
LINK-SEAL, OR KOR-N-SEAL BOOT 
(WITH STAINLESS STEEL KORBAND) 
FLEXIBLE RUBBER MANHOLE JOINTS 
(OR APPROVED EQUAL). SEE NOTE #32 

4" TO EDGE OF BASE----j 

CONCRETE FLOW CHANNEL UP TO 
SPRINGLINE OF PIPE, WITH 3/4"-1 1/4" 
GAP AT PIPE ENDS PROVIDED TO 
MAINTAIN JOINT FLEXIBILllY. 

FILL AREA WITH EXPANDABLE FOAM 
TD SPRINGLINE TO ENSURE SMOOTH 
TRANSITION FROM PIPE INTO 
CHANNEL. 

MOOT 6A OR CAREFULLY AND UNIFORMLY 
TAMPED SAND IN MAXIMUM 6" LAYERS. 

6" 
""""' 

""""' 

""""' 
DIA VARIES REFER TO CHART 

FOUR STAINLESS STEEL 5/8" DIA. 
THREADED STUDS WITH 3/4",2\l/8" THICK 
METAL WASHER, 3/4",2'\1/16" THICK 
NEOPRENE SEALING WASHER AND NUTS. 
STUDS TO BE INSTALLED IN FOUR 
THREADED INSERTS PLACED AT 90' WHEN 
CASTING OF CONE SECTION AT 
MANUFACTURER'S PLANT 

WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

ASTM C478 RISER SECTIONS WITH 
MODIFIED GROOVE TONGUE JOINTS 

ALL MANHOLE JOINTS SHALL BE SEALED 
WITH AN 11" WIDE EXTERIOR JOINT WRAP 
MEETING THE MATERIALS SPECIFICATION AND 
INSTALLATION GUIDELINES OF RISER-WRAP 
(ANSI/AWWA C216) OR AN APPROVED 
EQUAL. SEE NOTE # 1 B 

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

UNDISTURBED GROUND 

STANDARD OVERSIZED MANHOLE 

PROVIDE MANHOLE LINING SYSTEM, AS 
APPROVED BY ENGINEER, TO PROTECT 
MANHOLE FROM HYDROGEN SULFIDE 
CORROSION. APPLY EPOXY COATING 
FOR ENTIRE MANHOLE. 

INSTALL CONC. FILLET IN BOTTOM 
OF MANHOLE SLOPED AS SHOWN 
TO EXIST SEWER OUTLET 

EXIST GRAVllY FLOW 
SANITARY SEWER 

SEE NOTE #28 

= 

TOP BENCH SHALL 2" ABOVE 
SPRINGLINE OF PIPE 

/- NON-SHRINKING GROUT 

�-·-- -'-

PROPOSED FORCE MAIN 

2 - 45' BEND (MAX.) 

FLOW FROM 
PUMP STATION 

M.D.O.T. 6A STONE FILLED UNDER PIPE TO UNDISTURBED GROUND. 
CONCRETE TO EXTEND TO FIRST JOINT IN NORMAL WIDTH OF 
TRENCH 

FORCEMAIN DISCHARGE TO EXISTING MANHOLE 

MANHOLE MANUFACTURER SHALL INSTALL I" DIA. 
GALVANIZED STEEL PIPE & CAP AT PIPE CROWN, FLUSH 

WITH OUTSIDE WALL ANO EXTENDING 3" INSIDE. 
CONTRACTOR TO SEAL AFTER COMPLETION OF TESTS. 

LOCATED AT TOP OF PIPE ELEVATION, 

FILL AREA WITH EXPANDABLE FOAM 
TO ENSURE SMOOTH TRANSITION 
FROM PIPE INTO CHANNEL. 

.- 3/4" - I 1/4" GAP TO BE 
PROVIDED TO MAINTAIN JOINT 
FLEXIBILllY 

FLEXIBLE MANHOLE JOINTS 
SEE NOTE #32 

"'·~· - FORM SMOOTH AND UNIFORM 
CHANNELS IN CONCRETE FILL 
PROVIDE SWEEPING CHANNEL 
AS SHOWN. SEE NOTE #36 

d 

t 
.. � 

EJ WATERPROOF MANHOLE COVER 
No. I 040 AGS WITH PRESSURE 
TIGHT COVER 

FOUR STAINLESS STEEL 5/8" DIA. 
THREADED STUDS WITH 3/4"x2"xl/8" THICK 
MITAL WASHER, 3/4"x2''xl/16" THICK 
NEOPRENE SEALING WASHER AND NUTS. 
STUDS TO BE INSTALLED IN FOUR 
THREADED INSERTS PLACED AT 90' WHEN 
CASTING OF CONE SECTION AT 
MANUFACTURER'S PLANT 

L 

t """"' 

4' DIA 

SEE STANDARD MANHOLE DRAWING 
FOR OTHER MANHOLE DETAILS. 

WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

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

FLAT TOP MANHOLE FOR SHALLOW MANHOLE 
INSTALLATIONS 

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

EJ WATERPROOF MANHOLE COVER 
No. 1 040 AGS WITH PRESSURE 
TIGHT COVER 

1" x 1" BUTYL RUBBER FLEXIBLE ROPE 2 
EACH COURSE (OUTSIDE & INSIDE OF 

FOUR STAINLESS STEEL 5/8" DIA. 
THREADED STUDS WITH 3/4"x2"xl/8" THICK 
MITAL WASHER, 3/4",2"xl/16" THICK 
NEOPRENE SEALING WASHER AND NUTS. 
STUDS TO BE INSTALLED IN FOUR 
THREADED INSERTS PLACED AT 90' WHEN 
CASTING OF CONE SECTION AT 
MANUFACTURER'S PLANT 

THREADED STUDS) CONFORMING TO FEDERAL =..,....--,,,==-"91i 
SPECIFICATION SS-S-210A AND AASHTO 
M-198. MAXIMUM ADJUSTMENT= 15" 

SEE STANDARD MANHOLE DRAWING FOR 
OTHER MANHOLE DETAILS. 

WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

CONSTRUCTION DETAILS FOR 
MANHOLE TOPS WITHIN FLOOD PRONE AREAS 

EJ WATERPROOF MANHOLE COVER No. OPTIONAL INTERIOR BRICKWORK 
WITH CONCRETE ENCASEMENT I 040 AGS WITH PRESSURE TIGHT COVER 

FORM INSIDE MANHOLE AND 
COMPLETELY FILL SPACE WITH STIFF 
6 BAG MIX CONC. USING 
AIR-ENTRAINED CEMENT. 

FILL AREA WITH EXPANDABLE FOAM 
TO ENSURE SMOOTH TRANSITION 
FROM PIPE INTO CHANNEL 

•. - 3/4'' - I 1/4'' GAP TO BE 
PROVIDED TO MAINTAIN JOINT 
FLEXIBILITY 

NOTE: 
FORM SMOOTH AND UNIFORM CHANNELS 
IN CONCRETE. 
PROVIDE SWEEPING CHANNEL AS SHOWN. 
SEE NOTE #36 

INSTALL TEMPORARY MECHANICAL SlYLE 
WATERTIGHT BULKHEAD. TO BE REMOVED ONLY 
AFTER DIRECTED BY ENGINEER AFTER 
SUCCESSFULLY PASSING APPLICABLE TESTING. 

MIN. DROP 0.1 D' BETWEEN 
INLET SEWER AND OUTLET 
SEWER INVERTS 
INSTALL CONCRETE FILL IN SUMP 
AFTER PASSING PRELIMINARY 
MUNICIPAL ACCEPTANCE TEST 
AND PRIOR TO FINAL COUNlY 
ACCEPTANCE TEST. 

2" MIN 
15" MAX 

l ADJUSTING SUPPORT NUT FOR 
SETTING FRAME TO CORRECT GRADE 
WRAPID SEAL OR APPROVED EQUAL 
FOR WATER-TIGHTNESS 

CONSTRUCTION DETAILS FOR 
MANHOLE TOPS WITHIN PAVEMENT AREAS 
NOTES: 
A. RUBBER "0-RINGS" NOT ALLOWED FOR MANHOLES IN PAVEMENT AREAS. 
B. SEE STANDARD MANHOLE DRAWING FOR OTHER MANHOLE DETAILS. 

/ 

FORM SMOOTH AND UNIFORM 
CHANNELS IN CONCRETE FILL. 
SEE NOTE #36 

CORE & BOOT CONNECTION 
W/ 3/4" - 1 1/4" GAP 
TO BE PROVIDED TO 
MAINTAIN JOINT FLEXIBILITY 

'r��::'.��:_��":,_"-,-.L�<""--,1'---- ---�---- FILL AREA WITH EXPANDABLE FOAM 
TO ENSURE SMOOTH TRANSITION 
FROM PIPE INTO CHANNEL. 

EXTERIOR WALL OF 
EXISTING DOWNSTREAM 
MANHOLE WALL 

PROPOSED SANITARY SEWER SIZE 
AS INDICATED ON PLANS 

------
INSTALL HIGH PRESSURE 
WATERTIGHT BULKHEAD 

FORM SMOOTH CHANNEL 
THROUGH EXISTING BENCH 

STANDARD MANHOLE CHANNEL 
MANHOLE SUMP FOR TESTING. CLEANING & DEWATERING TESTING BULKHEAD WITH TAP TO EXISTING MANHOLE 

SEE NOTE #7 SEE NOTE #7 
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REMOVABLE PIPE HALF-CAP, SLIP-ON 
FIT (TOP TWO THIRDS OF END 
REMOVED), SECURE IN PLACE WITH 2 
#B,1" STAINLESS STEEL SHEET METAL 
SCREWS AT 180' APART. 

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

TAPS TO EXISTING MANHOLES SHALL 
BE MADE BY CORING AND 
INSTALLING A KOR-N-SEAL BOOT 
( OR APPROVED EQUAL) 
SEE NOTE #32 

MOOT BA OR CAREFULLY 
AND UNIFORMLY TAMPED 
SAND IN MAXIMUM 6" 
LAYERS. 

..... 

-- r .  
. . . . . 

� . ..... 
·' 

-
, 

./ 

SEE STANDARD MANHOLE 
DRAWING FOR OTHER MANHOLE 
DETAILS. 

T11S 1 �11711nri;-=s I mmzw1 1 l-� 

ill . � MOOT 6A OR CAREFULLY AN 1 1  TAMPED SAND IN MAXIMUM 
t11 
1= 
=I I 

D UNIFORMLY 
6" LAYERS. 

,� DROP CONNECTION TO BE 6' fg 
< ·. ' 

..... 0/ ,. =I I �n 
(SEE TABLE BELOW) AND SH 
PIECE OF PIPE OR HAYE SO 

' DIAMETER PIPE MINIMUM 
ALL BE ONE CONTINUOUS 
LYE.NT-WELDED JOINTS. 
ATELY BRACED DURING 
ALL DROP CONNECTION 

DROP PIPE SHALL BE ADE.OU 
= 

-� . 

I� 

1 iL 
f� ..... .�� 
ijck 

- =1 
I-

I 
� • I -1 • . ,.�F '- . 

[I_= 
" ' .. . , . 

" ii L Q " 1,=1 
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� 

BACK FILLING OPERATIONS. 
PIPE TO BE PREMIUM JOINT. 

DROP PIPE TO BE SUPPDR TED BY MOOT 
UM 6" 6A TAMPED IN PLACE (MAXIM 

LAYERS) UP TO A POINT EQ UAL TO THE 
MNST TOP OF THE 90' ELBOW AG 

UNDISTURBED GROUND. 

EXISTING MANHOLE EXTERNAL DROP CONNECTION 
SEE NOTES #29, #3D ANO #32 

SEWER SIZE EXTERNAL MH SIZE Q.D.) DROP SIZE 
UP TO 6" 6" 4' 
UP TD 10" 8" 4' 
UP TO 18" 10· 4' 
UP TO 30" 18" 5· 

BOLTS, f UNC ROLLED THREAD, LUBRICANT 7. 
COATED, STAINLESS STEEL PER ASTM A 193, 
TYPE 304. 
NUTS, STAINLESS STEEL PER ASTM A 194, 
TYPE 304. 
WASHERS, STAINLESS STEEL PER ASTM A 240. 
TYPE 304. 
GASKEL VIRGIN SBR ASTM D 2DOO MBA 170, 
COMPOUND FOR WATER AND SEWER SERVICE. 

1) USE ROMAG INDUSTRIES, INC. STYLE ·cs" SEWER SADDLE, OR 
APPROVED EQUIVALENT. 2) CORE DRILL AN APPROPRIATELY SIZED 
HOLE IN EXISTING PIPE TO ACCOMPLISH THE TAP. 

PVC PIPE, ASTM D 
3034, SDR 35, DR 
APPROVED EQUIVALENT 

DUCTILE IRON CASTING, 
ASTM 535, GR/l.DE 65-45-12 

EXPRESS STRAP GOES BETWEEN 
PIPE AND BAND. 

3-1/2" WIDE TYPE 304 
ADJUSTABLE STAINLESS 
STEEL STRAP, ASTM A 240 

REMOVABLE PIPE HALF-CAP, SLIP-ON FIT � .. 
(TOP TWO THIRDS OF END REMOVED), 
SECURE IN PLACE WITH 2 #Sxl" 
STAINLESS STEEL SHEET METAL SCREWS 
AT 180' APART. 

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

TAPS TO EXISTING MANHOLES SHALL 
BE MADE BY CORING ANO 
INSTALLING A KOR-N-SEAL BOOT 
(OR APPROVED EQUAL). 
SEE NOTE #32 

MOOT 6A OR CAREFULLY AND 
UNIFORMLY TAMPED SAND IN 
MAXIMUM 6" LAYERS. 

1" PIPE & CAP 

1 

FLEXIBLE CONNECTION AS REQUIRED -... 

SEWER SIZE EX1IRNAI. WH SIZE (I.D.) DROP SIZE 
UP TO 6" 6" 4' 
UP TO 10" s" 4' 
UP TO 18" 10" 4' 
UP TO 30" 18" 5' 

..... 
..... 

..... 
4' 

..... 
..... 
l!E!I l, ' 

N 

,-"_, 

39• 

/ 

14" R 

SEE STANDARD MANHOLE DRAWING 
FOR OTHER MANHOLE DETAILS. 

I> / 

DROP CONNECTION TD BE 6" DIAMETER PIPE MINIMUM 
(SEE TABLE BELOW) AND SHALL BE ONE CONTINUOUS 
PIECE OF PIPE OR HAVE SOLVENT-WELDED JOINTS. 
DROP PIPE SHALL BE ADEQUATELY BRACED DURING 
BACK FILLING OPERATIONS. ALL DROP CONNECTION 
PIPE TO BE PREMIUM JOINT. 

ENCASE IN MOOT 6A TAMPED IN PLACE 
(MAXIMUM 6" LAYERS) AGAINST 
UNDISTURBED GROUND. 

STEEL REINFORCING PER ASTM C478 

SEWER SIZE 
UP TO 6" 
UP TO 10" 
UP TO 18� 
UP TO 30" 
UP TO 42� 

EXTERNAL DROP MANHOLE CONNECTION WITH PRECAST BASE 
FOR NEW SEWER SYSTEM CONSTRUCTION 

� 2 BY 4 WOODEN LOCATION STAKE 
PLACED AT END OF SAN. LEAD TO 
HEIGHT EXTENDING 4 FEET ABOVE GRADE. 

SEE NOTES #29, #30 AND #31 

GAP BETWEEN PIPE ENDS SHALL r 
BE AS SMALL AS POSSIBLE WITH 

A MAXIMUM OF j" 

MECHANICALLY CUT PIPE 
OR PLAIN END PIPE 

,----- WYE FITTING PIPE WITH <" CHEMICALLY WELDED JOINTS 

FERNCO STRONG BACK RC SERIES COUPLING OR APPROVED 
EQUAL; USE MANUFACTURER'S BUSHINGS IF DISSIMILAR PIPE ARE 
CONNECTED. WATER MAIN REPAIR CLAMPS, SMITH-BLAIR, BAKER, 
FORD OR EQUAL (ALL STAINLESS STEEL) MAY ALSO BE USED. 

TRANSITION SECTION MUST BE 
FIRST SECTION BELOW CONE 

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

DURAN INC. RELINER STAINLESS STEEL 
ADJUSTABLE CLAMPING BRACKETS ATTACHED 
TO MANHOLE WALL WITH TWO (EACH) 3/8" 
STAINLESS STEEL WEDGE ANCHORS, 
STAINLESS STEEL WASHERS ANO NUTS. 
MAXIMUM SPACING BETWEEN BRACKETS 5'; 
MINIMUM OF 2 BRACKETS PLACED 

PVC PLASTIC DROP PIPE. LOCATION 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. 

INTERNAL MH SIZE (l,D,) DROP SIZE 
6" 5' 
8" 5' 

10" 5' 
18" 6' 
24" 6' 

MIN. 5' - O" DIA. 

..... 
..... 
..... 
"""' 

"""' 

..... 

SEE STANDARD MANHOLE 
DRAWING FOR OTHER MANHOLE 
DETAILS. 

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 AND INSTALLING A KOR-N-SEAL BOOT (OR 
APPROVED EQUAL). BLIND DRILLING WILL ONLY BE 
PERMITTED IN LIEU OF CORING WITH PRIOR CITY 
APPROVAL. ALL TAPS MUST BE MADE BELOW 
TRANSITION SECTION. SEE NOTE #32 

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

MDOT 6A OR CAREFULLY AND 
UNIFORMLY TAMPED SAND IN 
MAXIMUM 6" LAYERS. 

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

\� UNDISTURBED GROUND 

INTERNAL DROP MANHOLE CONNECTION 

STAINLESS STEEL -, 
EXTERNAL BAND 
STAINLESS STEEL 
KDRBAND 

I 

SEE NOTE #29 

APPROVED 6" DIA HOUSE 
LEAD WITH CHEMICALLY 
WELDED JOINT 

/ 

NEOPRENE BOOT 
MACHINE DRILLED HOLE 
STANDARD BEDDING 

TWO-COMPONENT EPOXY ADHESIVE JOINT, 
APPLIED IN ACCORDANCE WITH 
MANUFACTURES RECOMMENDATIONS 

STANDARD BEDDING ,, 

,� APPROVED 6" DIA HOUSE 
LEAD WITH CHEMICALLY 
WELDED JOINT 

/ 

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

ROMA TAP FOR PVC PIPE WYE PIPE INSERTION WITH FLEXIBLE COUPLINGS (RIDGID PIPE) KOR-N-TEE TAP FOR CONCRETE PIPE 
SEWER TAP-ALL SIZES OF 

MAIN SEWER. VITRIFIED CLAY PIPE 

, 

MINIMUM 1/8" FALL PER FOOT. 
RECOMMEND 1/4" FALL PER FOOT. 

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

ALL HOUSE LEAD PIPE TO BE 
ACCORDING TO SANITARY SEWER 
CONSTRUCTION NOTES 

6" RISER 

45' BEND � .. 

HOUSE LEAD DETAIL 
SEE NOTES #14 & #39 

30' 

1
MAXIMUM 

IF RISER IS NECESSARY 
PLACE PIPE AGAINST UNDISTURBED 
GROUND WHERE POSSIBLE. BACKFILL 
WITH CARE TO AVOID SETTLEMENT. 

� 6" WYE ONLY, TEES NOT 
ALLOWED 

\ _  2 CUBIC FEET OF MDOT 6A STONE OR APPROVED 
EQUAL (MINIMUM) PLACED AGAINST UNDISTURBED 
GROUND FOR SUPPORT OF WYE PIPE AND RISER. 

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

SEE NOTE #41 

24" 

TPP YJEW 

SLAB SHALL BE PLACED WHEN 
CLEANOUT IS LOCATED WITHIN A 
PAVED AREA. SLAB MAY BE OMITTED 
IF CLEANOUT IS LOCATED IN A 
LANDSCAPED AREA. SEE NOTE #42 

24"x24" CONC. SLAB, 6" DEPTH 
(3500 PSI CONC.) 

EJ CLEANOUT FRAME & COVER 
(OR APPROVED EQUAL) 

7 ½" PVC AIR TIGHT SCREW CAP 

45· BEND -., 

6"x6" WYE 

6" SERVICE 
LEAD 

1- - .//1z 

T 
ELE\IATIQN 

,a 

� 6" PVC 
6" WYE OPENING FDR CLEANOUT 
IS TO BE SET AT 45" ANGLE TO 
I[ OF LEAD. 

6A SUPPORT FOR WYE TO 
UNDISTURBED GROUND 

FLOW_ 

DETAIL OF SANITARY SEWER CLEANOUT 
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WITH SHOULDER 

WITHOUT SHOULDER 

IMPROVED SURFACE 
(VARIABLE WIDTH) 

ECHANICALLY TAMPED 
MOOT GRANULAR MATERIAL 
CLASS II COMPACTED TO 

r 95% OF MAXIMUM UN IT 
WEIGHT IN LAYERS NOT TO 

EXCEED 6" IN THICKNESS 
1 2" MIN 

I 

SEWER CROSSING ROAD 
STANDARD PIPE BEDDING 

BACKFILL MATERIAL ABOVE THIS LINE (AS DETERMINED BY 
EXISTENCE OF SHOULDER) SHALL BE PLACED INTO TRENCH IN 
LAYERS NOT TO EXCEED 6" IN THICKNESS, WITH EACH LAYER 
COMPACTED TO NOT LESS THAN 90% OF MAXIMUM UN IT WEIGHT. 
EXCAVATED MATERIALS MAY BE USED IF COMPACTION 
REQUIREMENTS CAN BE MET. NO FROZEN MATERIALS PERMITTED. 

EDGE OF TRENCH PARALLEL AND LESS 
THAN 4' FROM EDGE OF CONCRETE OR 
ASPHALT PAVEMENT. 

SEWER PARALLELING ROAD 

SAND OR GRAVEL BACKFILL DETAILS FOR SEWERS UNDER GRAVEL CONCRETE 
OR ASPHALT PAVEMENTS, SIDEWALKS, DRIVEWAYS AND PARKING AREAS 

COMPACTED MOOT GRANULAR 
MATERIAL CLASS I I  PLACED IN 
LAYERS NOT TO EXCEED 6" IN 
THICKNESS 

DETAILS ARE lYPICAL FOR SAN ITARY 
SEWER CONSTRUCTED IN CASING PIPE 

8" BRICK BULKHEAD SHALL BE PLACED 
AT EACH END OF CASING PIPE AFTER 
PIPE INSTALLATION. SKIDS SHALL 
TERMINATE 1 2" FROM END OF CASING 
TO ALLOW BULKHEADING OF ENTIRE 
PIPE CI RCUMFERENCE 

SAN ITARY SEWER PIPE SHALL BE 
STRAPPED TO 4" x 4" WOLMANIZED SKIDS. 

SEE NOTES #25 

SAND BACKFILL TRENCH 

(FOR AREAS UNDER OR WITHIN A I : 1  
I NFLUENCE O F  A ROADWAY OR 
STRUCTURE) 

N 

STANDARD BACKFILL TRENCH 

(FOR AREAS NOT UNDER OR WITHIN A 
U INFLUENCE OF A ROADWAY OR 
STRUCTURE) COMPACTED SU ITABLE 

EXCAVATED MATERIAL 

MOOT 6A STONE OR MOOT GRANULAR 
MATERIAL CLASS I OR II (CAREFULLY 
AND UNIFORMLY COMPACTED IN LAYERS 
NOT TO EXCEED 6" IN TH ICKNESS) 

w 

TRENCH WIDTH (SEE TABLE) 

MAXIMUM TRENCH WIDlHS 

I.D. PIPE SIZE TRENCH WIDTH 
UP TO 1 5" 30" 
1 8" TO 36" O.D. + 1 6" 

42" OR LARGER O.D. + 24" 

I F  THE EXISTING SUBGRADE SOILS MEET THE 
REQUIREMENTS FOR MOOT GRANULAR MATERIAL 
CLASS II (M IN IMUM 3" THICK), THEN THE 
SAN ITARY SEWER MAY BE LAID DIRECTLY ON 
THE COMPACTED NATIVE SUBGRADE SOILS. 

BEDDING AND TRENCH BACKFILL DETAIL 
SEE NOTES #20 THRU #25 

0.0. OF SAN ITARY SEWER JOINT 

SANITARY SEWER (CARRIER PIPE) 

DL'. OF SEWER MIN (ID) ROAD CROSSING RAILROAD CROSSING 
SEWER MATERIAL "A" MIN "II" 

1 0" 
1 2 "  

1 5" 
1 8" 
2 1 ·  
24" 

TRUSS 20" .3 12 
TRUSS 24" 3 1 2  
TRUSS 30" .3 12 
CONG 36" .375 
CONG 36" .375 
CONG 42" .375 

4" M IN IMUM CLEARANCE BETWEEN MAX. O.D . 
OF THE SEWER ANO THE I .D . OF THE 

WIN "B' 
.3 12 
.375 
.438 
.500 
.500 
.500 

A=INSIDE DIAMETER 
B=WALL THICKNESS 

PIPE BARREL SUPPORT FOR SANITARY SEWER 
CONSTRUCTED IN CASING PIPE 

CASING P IPE FOR THE TOP 90' ARC OF THE 
CASING. (SEE DETAIL) 

THE CONTRACTOR SHALL SUBMIT IN WRITING THE DETAILS OF 
THE APPROPRIATE PIPE CASING INSTALLATION FDR THE REVIEW 
AND APPROVAL BY THE ENGINEER BEFORE INSTALLATION OF 
ANY CASING STARTS. ALTERNATE METHODS OF SUPPORTING AND 
MAINTAIN ING THE POSITION OF THE CARRIER PIPE WITH RESPECT 
TO THE CASING PIPE ( IN LIEU OF THE USE OF TIMBERS) WILL 
BE CONSIDERED. 

8" BRICK BULKHEAD 

END OF CASING 

STEEL CASING PIPE SHALL BE 
ASTM A 1 39 GRADE 8 

I I 
I I 
I I 
I I 

STEEL WIRE OR STRAP 

l I 

) l 

STANDARD CASING SECTION 

PLACE WOLMANIZED SK IDS ALONG THE TOP OF THE CARRIER P IPE 
IN ORDER TO PREVENT THE CARRIER PIPE FROM ROLLING OVER 
OR FLOATI NG. GROUT PLACEMENT MUST BE ACH IEVED BY MEANS 
OF PRESSURE GROUTING: GRAVllY FLOW INSTALLATION OF GROUT 
WILL NOT BE PERMITTED. 

z 
2 
-� 

m 

_l 

WOLMANIZED SKIDS WIRED TO SANITARY 
SEWER WILL BE NOTCHED TO PREVENT 
WIRE FROM RIDING AGAINST CASING PIPE. 
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SANITARY SEWER CONSTRUCTION NOTES 

GENERAL NOTES; 
1 .  M l  construction sholl confonn to the current stondards and specifications of the 

C'rty of Novi and tho Oakland County Waler Resoorce Commissioner (O.C.W.R.C.). 
All sonitcry sewer construction shall have full-time inspection supervised by a State 
of Michigan professional engineer provided by, or caused to be provided by, the 
C',ty of Novi. The Contractor shall contact the City Consultant to schedule 
inspection Two (2) full wartcing days prior ta the start of construction. 

2. At all connections to O.C.W.R.C. sewers or to extensions thereto, and before the 
start of construction, the Contractor must request and have in his possession an 
approved Sewer Inspection Penn',\ issued by the O.C.W.R.C. The Contractor shall be 
responsible for all O.C.W.R.C. charges and shall contact O.C.W.R.C. for their fees, 
bonds and deposit requirements. The Contractor shall notify the City's Consultant 
and the O.C.W.R.C. ((248) 858-1 l lD) three (3) full working days prior lo the 
beginning of ony construction. Final air test must be witnessed by the O.C.W.R.C. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

10. 

12. 

personnel and mU&t be scheduled in advance. 

Three (3) working days prior lo construction, the Contractor shall telephone MISS 
DIG (81 1  or 1-SOD-482-7171 ) for underground facilities locations and shall also 
notify representatives of other utilities located in the vicinity of the work. 

No ground water, storm water, construction water, downspoot drainage or weep tile 
drainage shall be allowed lo enter any sanitary sewer. 

18 inch minimum vertical separation and 10 foot minimum horizontal separation 
must be maintained between sanitary sewer and water main. 

No sewer installation shall have an infiltration exceeding 100 gallons per inch 
diameter per mile of pipe per 24 hour period and no single run of sewer between 
manholes shall exceed 100 gallons per inch diameter per mile. 1Jr tests in lieu of 
infiltration tests sholl be as specified in O.C.W.R.C. Standards. All testing gauges 
shall be calibrated ,,.,.ry six {6) months, with the last certification date provided lo 
O.C.W.R.C. prior to testing. Only Modified Groove Tongue, 0-Ring, Uniloc, Amvit, 
Nobel, Ring-lite, Fluid-lite or equal, as approved by O.C.W.R.C./City of Novi may 
be used far sewer joints. Ml joints sholl meet requirements of ASTM C425 or C#J. 

At all connections to an existing sewer or to extensions there to, a temporary 
watertight bulkhead with a threaded, capped or valved 1 inch diameter pipe ta 
pennlt measuring infiltration sholl be provided to be removed only after directed by 
the engineer. A 1 2  inch temporary sump and a watertight mechanical bulkhead 
shall be installed on the first manhole upstream of the proposed connection. The 
temporary sump shall be filled in ofter successful completion of any lnflltrallon test 
up ta the standard fillet provided for the flow chonnel, and the bulkhead shall be 
removed after directed by engineer. Infiltration testing is required for all sewers 
twenty-four (24) inch diameter and greater, or for all sewer pipe diameters where 
the ground water level is seven (7) feel above the tap of the sewer pipe. 

When connections are made to sewers carrying fluids, special care must be taken 
that no part of the work is built under water. A flume or dam must be installed 
and pumping maintained. if necessary. and tho new work kepi dry until comploted 
and any concrete or mortar has set up. 

A NASSCO PACP fannatted video of the interior of sanltory sewer 8" or greater in 
diameter {with log and lead locations) sholl be submitted ta and approved by the 
City's Consultant prior to final acceptance. Said video shall be obtained Cl minimum 
of 30 days ofter construction is completed and by a NASSCO PACP Certified CClV 
Contractor. Typical Items to be reviewed on the videotape will Include pipe 
deflections, pipe settlement, lead connections, joints and pipe cleanliness. If the 
video review reveals unsatisfactory conditions, the Contractor shall correct the 
condition at his own cost and shall then re-video the offected pipe for review by 
the City's Consultant. 

The completed installation shall at no point have oot-of-round pipe deflections 
greater than 5S. lleflectometer or go/no-go gauging tests will be required prior ta 
sewer acceptance. 

The materials specified below may be substituted with on approved equal as 
delennined by the City. It is at the sole discretion of the C',ty to delennine ij a 
material is acceptable and con be utilized. Written authorization mLJSt be obtained 
prior lo ordering or instamng the opproved equal. 

SANITARY SEWER NOTES· 

MATERL-\1.S AND CERTIFICATIONS 
13. Truss Pipe and Rttings shall be as described under the current ASTM D2680. 

i6{,pendix XI of said specification shall be as modified by the bedding requirements 
outlined below. 

1 4. Solid wall pipe for 6" house connection sewers shall be P,'C SDR 23.5 confonning 
to ASTM D3034 or ASTM D2665. Solid wall pipe shall be installed in accordance 
with bodding requirements ootlined below. 

15. Pipe material utilized for force main shall submitted to and approved by the City 
prior lo installation. 

16. Ml pipe shall be certified by the manufacturer to meet the applicable ASTM 
specification requirements. Certification fonns. together with a report of the test 
results, shall be provided ta the inspector with pipe deliveries and copies shall be 
forwarded ta the Engineer or the Owner. Certification fonns shall include project 
nome, location, Contractor, and test lot number. Lot sizes sholl be acceptable to 
the Engineer. 

17. All pipe and fittings shall be suitably marked to provide manufacturer's name, 
extrusion code (including date and location of manufacture), ASTM designation, 
type of plastic, nominal diameter, and SOR number, where applicoblo. Frttings 
however, need not contain the extrusion code. Pipe shall have a "home· mor1c. 
Truss Pipe with an absence of filler material al the ends greater than 1/4" deep 
shall be subject ta rejection or acceptable repair. 

18. O.C.W.R.C./City of Novi approved flexible manhole joints shall be used. Where 
adaptors to other materials are required, only approved adaptors and joints may be 
used. Where the connections are mode to existing manholes, o rubber waterstop 
shall be used around the pipe. 

19. No clay pipe will be allowed for main line sanitary sewer or for sanitary sewer 
leads. 

BEDDING 
20. Bedding for Truss Pipe and solid wall pipe shall be in accordance with the current 

ASTM D2321 ,  except, (1) only MDOT Class I ond Class II granulor materials or 
MOOT 6A stone may be used, (2) embedment sholl extend to minimum 12" above 
top of pipe, and (3) flooding or puddling shall not be used. The use of flexible 
and semi-flexible pipe requires that Ute bedding provide unyielding side support and 
complete bedding contact under pipe haunches. Bedding material must be properly 
placed and compacted to provide lateral restroint against deflection in the pipe 
diameter. Pipe must be bedded ta the true line and grade throughoot its length. 
Bell holes shall be provided where required. 

21 . Where unstable bottoms are encountered, the Contractor shall undercut ta stable 
ground and construct a foundation consisting of MOOT 6A stone to act as an 
impervious mat to prevent migration or vertical movement of unstable soils or 
bedding materials. Where trench sheeting, plates, or a trench box are used due ta 
sovere ground conditions. all voids ta the sido and below the tap of the pipe 
caused by the sheeting, plates, or box w'rthdrawol shall be completely filled or the 
supports left in place below the lap of the pipe. 

22. Due to potential damage to exterior walls of Truss Pipe or solid wall pipe, 
particularly undor cold weather conditions, if rocks, frozon material, or large objects 
strike the pipe, the Contractor shall carefully avoid dumping any materials other 
than approved bedding sand or stone on the pipe until 12" cover is placed on It, 
particularly under cold weather conditions. Pipe walls and ends shall also be 
protected from abrasion and damage during handling, and shall be fully inspected 
just prior to placing in the trench. 

23. Care shall be taken during bedding compoction to avoid distorting the shape of the 
pipe or damaging its exterior wall. Mobile equipment shall not be used over the 
pipe trench until 4a• of cover hos been placed. 

BACKFlll 
24. Backfill shall be compacted above pipe or as indicated on construction drawings. 

JOINTS 

Trench backfill shall be o suitable material and shall be free of any organic 
materials and rocks larger than 3" in size. Under road surfaces, pavement, 
sidewalks, curbs, driveways ond areas where trench is within a 1 :  1 influence of the 
pavement, sand backfill shall be used which shall consist of MOOT granular material 
Class II compocted in layers not to exceed 6" in thickness to a density of 95% as 
delennined by MSHTO T99. All backfill placed within a 1 :1  influence of structures 
sholl be approved sand, placed in 6" layers and compacted. Trenches which are ta 
be left open overnight shall be enclosed with suitable fencing and lighted 
barricades, unless atherwise approved by the city. 

25. Joints for PVC Truss Pipe, P,'C solid wall pipe and fittings shall be of tho 
elaslameric gasket push-on type. Such joints shall confonn ta the current ASTM 
D3212 and the pipe manufacturer sholl file with the O.C.W.R.C. a copy of certified 
lest results of its jointing system prior ta use. Gasket joints shall be installed in 
accordance with procedures specified by the pipe manufacturer, such that the 
gasket will be compressed (not displaced) in the joint to form a positive seal. 
Care shall be taken to insure all joints be pushed to the full "home" position ond 
held together in the "home" position during any grade or line adjustments. 

CUTTING AND HANDLING 
26. Cutting of pipe lengths, where required, shall be performed with tools or equipment 

that will provide o neat, perpendicular cut without damage to the plastic or the 
filler material. Ml burrs shall be removed by the use of a file, knife, ar abrosive 
poper. Spigot ends on cut pipe shall be beveled similar ta foctory beveling ta 
prevent gasket damage. 

27. Bowing or warping of Truss Pipe or solid wall pipe can occur with temperature 
fluctuations. The Contractor shall store and protect the pipe to minimize bowing. 
Nominal 1 2'6" or longer pipe lengths having deviations from straight greater !hon 
1 •, as measured along a straight 6ne, shall not be used. 

STRUCTURE NOTES; 
28. All new manholes shall have O.C.W.R.C./Cily of Novi approved flexible, watertight 

seals where pipes pass through walls. Manholes shall be precast sections with 
modified tongue and groove joints with rubber gaskets and shall conform to ASTM 
C478. Precost manhole sections sholl be O.C.W.R.C./City of Novi approved modified 
eccentric cone type. Ml manholes sholl be provided with watertight covers. 

29. At. all connections to manholes on O.C.W.R.C. sewers or extensions thereto, interior 
drop connections will be required when there is o difference in invert elevations. 

30. The difference in the invert elevations at a drop connection must be a minimum of 
1 a•. If <ln 1 a• minimum cannot be obtained, the sewer must be made steeper in 
order to achieve matching invert elevations for all incoming and outgoing sewers. 

31 . All new manholes requiring on exterior drop connection shall be constructed using a 
manhole base with a precast drop as shown on sheet 2 of these details. 

32. Wherever existing manholes are ta be tapped, the tap shall be made by coring. 
The contractor sholl place a KOR-N-SEAL boat (or approved equal) after coring is 
completed. Blind drilling will only be permitted in lieu of coring with prior approval 
from both O.C.W.R.C. and C',ty of Novi. 

33. Ml manholes constructed or adjusted as part of the system maintained by the City 
of Novi shall be provided with watertight covers as depicted on this detail sheet. 

34. New manholes constructed directly on O.C.W.R.C. sewers shall be provided with 
covers reading •aakland County Water Resources Commissioner - Sanitary· in 
raised letters per detail in the O.C.W.R.C. specifications. 

35. New manholes built over any existing sanitary sewers shall have monolithic poured 
bottoms. 

36. A proper chonnol shall be constructed within the existing structure al the 
connection point ta the existing system. Channel sholl be constructed to create 
the least amount of turbulence. Any portion of the existing strudure which would 
interfere with such construction shall be removed. When forming a concrete 
channel in a precast structure that utilizes a flexible joint pipe connector, the 
channel shall be placed so as not to interfere in any way with the flexibility of the 
joint. The channel sholl be constructed the same �ze as the ln�de diameter of 
the existing pipe. 

SANITARY SEWER LEAD NOTES: 
37. ,'Ji building lead work must be performed under City of Novi inspection. The 

Department of Public Service conducts inspection of lead from main sewer ta ROW 
line. The BuUding Deportment conducts inspection al lead from ROW line to 
building connection. 

38. No sanitary sewer may be used as a dewalering ootlel. 

39. ,'Ji building leads and risers shall be 6" SDR 23.5 PVC with rubber gasket joint 
(ASTM D2665), or a City of Novi approved equal pipe and joint. Sewer pipe wye 
openings shall contain factory installed premium joint material of the type identical 
lo that of the building lead pipe used. Building leads to be furnished with 
removable airtight and watertight stoppers. Taps to existing PVC or Truss Pipe shall 
be made with wye saddle laps. 

40. Where an e)(isting building lead is being extended, dissimilar types and sizes of 
pipe shall be joined using an O.C.W.R.C./City of Novi approved adapter. Mlowable 
types of sewer pipe adapters are the femco Adopter or the Fernco Flexible 
Coupling. 

41 . Field tops of existing sanitary sewers shall be mode by installing o wye fitting for 
house connections. Femco fittings with stainless steel bands sholl be used lo 
secure the wye frtt.ing to the sanitary sewer pipe. Bedding for house connection 
sewers shall be equal to that of the main sewer bedding. Risers in deep and 
unstable trenches should be bedded in MDOT � stone, or an approved equal. ta 
avoid settlement Concrete sholl not be used for bedding. End caps or plugs shall 
be braced or anchored ta withstand air test pressures. Caps or plugs sholl not 
be chemically welded in place. 

42. Where sanitary sewer cleanauts fall within a poved area (porking lat, service drive 
area, etc.), the cleonout shall have a cast iron cover that is centered in a 
2•x2•,s• (min.) concrete slab howng a compressive strength of 3000 psi al 
28-day cure time. 
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GENERAL NOTES: 1. All construction procedures and materials used on all water main projects shall All construction procedures and materials used on all water main projects shall conform to AWWA and The City of Novi current Standards and Specifications. 2. No water main is to be installed without City inspection. No water main is to be installed without City inspection. 3. Three (3) working days prior to construction, the Contractor shall telephone MISS DIG Three (3) working days prior to construction, the Contractor shall telephone MISS DIG (811 or 1-800-482-7171) for underground facilities locations and shall also notify representatives of other utilities located in the vicinity of the work. 4. Where work is to be performed in the vicinity of a City of Detroit water main, Where work is to be performed in the vicinity of a City of Detroit water main, contractor shall notify the GLWA three (3) working days prior to start of construction and request an inspection of the job. 5. All pipe and all pipe fittings shall be made in the U.S.A. All pipe and all pipe fittings shall be made in the U.S.A. 6. Unless otherwise specified on plans, top of all water mains shall be six (6) feet Unless otherwise specified on plans, top of all water mains shall be six (6) feet below existing or proposed gravel, concrete or asphalt pavements, sidewalks, driveways and parking areas.  A minimum cover of six (6) feet shall be maintained when crossing a ditch; water mains shall have a minimum of 5.5 feet of cover when in greenbelt. 7. Whenever a water main is installed under existing utility line, 6A stone shall be used Whenever a water main is installed under existing utility line, 6A stone shall be used to properly support or distribute any concentrated loads to avoid any settlement and all possible failure of the lower main.  A vertical separation of at least 18 inches between the utility and the water main shall be provided (measured barrel to barrel). 8. All required cross connection devices shall be installed as required by the local All required cross connection devices shall be installed as required by the local plumbing code and in accordance with the standards of the Michigan Department of Environmental Quality Water Resources Division and the Michigan Department of Public Health. 9. Tracing wire shall be provided for all water main, regardless of pipe material.  Brass Tracing wire shall be provided for all water main, regardless of pipe material.  Brass wedges are not permitted.  Wire shall be copper, 8-gauge stranded, blue insulated per City requirements, or Copperhead Industries #8 AWG Blue Coated solid shot extra strength tracer wire.  Connection is required at all service leads, hydrants, and gate wells.  Wire shall be brought through each gate well and connected to the top step. All wire exposed above ground surface shall be encased in ½" metal conduit.  The conduit should extend 12" below the ground surface.  Conductivity shall be tested by the contractor prior to acceptance of the main.  All splices shall be made using a gel-cap product which provides a water proof seal, such as 3M's Direct Bury Splice kit or approved equal.   10. Connection to an existing water main shall be made only after pressure and Connection to an existing water main shall be made only after pressure and bacteriological tests have been successfully completed.  The city consultant must be present for the tests and review the results.  Testing and disinfection procedures shall meet the requirements of ANSI/AWWA-C600/C651.  The water main shall pass a test of 150 psi for a two (2) hour period.  Water loss shall not exceed a rate of 11.65 U.S. gallons per inch diameter per mile of water main in twenty-four (24) hours. 10a. All watermain 8" or larger shall be cleaned with a poly pig.  11. The city consultant must witness the connection of the water main to the existing The city consultant must witness the connection of the water main to the existing water main.  After the city consultants' approval letter has been issued, residential and commercial taps will be allowed.  All water service connections two (2) inches and smaller shall be made by the City of Novi DPS. 12. Contractor supplied gauges are required for testing.  The minimum size shall be 3.5" Contractor supplied gauges are required for testing.  The minimum size shall be 3.5" diameter graduated in one (1) or two (2) pound increments from 1 to 160 psi (minimum range). 13. When temporary water main jumpers are used during water main construction, a When temporary water main jumpers are used during water main construction, a testable RPZ backflow preventer with current test report shall be placed on the jumper hose that is connected to the new water main. 14. The materials specified below may be subsituted with an approved equal as The materials specified below may be subsituted with an approved equal as determined by the City.  It is at the sole discretion of the City to determine if a material is acceptable and can be utilized.  Written authorization must be obtained prior to ordering or installing the approved equal. WATER MAIN NOTES: 15. All water main shall be ductile iron or concrete. HDPE water main may be permitted All water main shall be ductile iron or concrete. HDPE water main may be permitted upon city approval.  Water main shall be per the following specifications:   15.a. Ductile Iron pipe shall be ANSI/AWWA C151/A21.51 cement lined with bituminous Ductile Iron pipe shall be ANSI/AWWA C151/A21.51 cement lined with bituminous seal coat Class 54 for sizes 3" through 16" and Class 55 for 20" through 24" pipe. Ductile Iron pipe shall be designed for a minimum working pressure of 150 psi. 15.b. Pre-stressed Concrete Cylinder pipe (P.C.C.P.) shall be AWWA C-301 Pre-stressed Concrete Cylinder pipe (P.C.C.P.) shall be AWWA C-301 specification for sizes larger than 24". 15.c. High Density Polyethylene (HDPE) SDR 9 or 11 pipe shall meet the requirements High Density Polyethylene (HDPE) SDR 9 or 11 pipe shall meet the requirements of AWWA C906 (SDR 11) with blue shell or blue stripe. 16. Water services up to 2" shall be either Type K soft copper or HDPE DR9 with Water services up to 2" shall be either Type K soft copper or HDPE DR9 with tracing wire meeting the requirements of ANSI/AWWA C909 for a pressure class of 200 psi.  If HDPE is used, a tracing wire shall be run from the meter setup to the curb box (See Item #9 for tracing wire requirements).  All water services greater than 2" shall follow the standards listed in Item #15. 17. The maximum allowable deflection at joints for ductile iron water main shall be per The maximum allowable deflection at joints for ductile iron water main shall be per manufacturers standards (i.e. 4" - 36" water main - 5  per 20'). ° per 20'). 18. Poly-wrap may be required by the city and shall be placed around the water main Poly-wrap may be required by the city and shall be placed around the water main per manufacturers specifications. 19. MEGALUG shall be placed at all valves, bends, tees, plugs, hydrants and mechanical MEGALUG shall be placed at all valves, bends, tees, plugs, hydrants and mechanical fittings.  Surrounding joints shall be restrained using U.S. Pipe Field Lok gaskets or approved equal and shall be per the manufacturer's joint restraining schedule and the latest edition of DIPRA's Thrust Restraint Design for Ductile Iron Pipe.   20. Water main joints shall be Tyton, Fastite, Mechanical, or approved equal in Water main joints shall be Tyton, Fastite, Mechanical, or approved equal in accordance with ANSI/AWWA C111/A21.11. 21. Restrained joints are required in lieu of thrust blocks.  Restrained joints for pipe Restrained joints are required in lieu of thrust blocks.  Restrained joints for pipe sizes up to 16" shall be Fast Grip Gaskets, Mega Lug or approved equal.  Restrained joints for pipe sizes over 16" shall be American Ductile Iron Flex-Ring Joint Pipe or approved equal boltless system. 22. Thrust restraint design shall be per the Ductile Iron Pipe Research Association's Thrust restraint design shall be per the Ductile Iron Pipe Research Association's Manual of Thrust Restraint Design for Ductile Iron Pipe, current edition. 23. All bolts on all flanged and mechanical joint fittings shall be domestic origin high All bolts on all flanged and mechanical joint fittings shall be domestic origin high strength, low alloy COR-BLUE steel bolts or approved equal.  These bolts shall meet the current provisions of American National Standard ANSI/AWWA C111/A21.11 for rubber gasket joints for ductile iron pressure pipes and fittings.  Bolt manufacturer's certificate of compliance must accompany each shipment.   24. Backfill shall be compacted above pipe as indicated on construction drawings.    Backfill shall be compacted above pipe as indicated on construction drawings.    Trench backfill shall be a suitable material and shall be free of any organic materials and rocks larger than 3" in size. Under road surfaces, pavement, sidewalks, curbs, driveways and areas where trench is within a 1:1 influence of the pavement, sand backfill shall be used which shall consist of MDOT granular material Class II and shall be compacted in layers not to exceed six (6) inches in thickness to a density of 95% as determined by AASHTO T99.  Where water main is to be Where water main is to be placed on fill material, all fill material below the pipe must also be compacted to 95% maximum unit density. All backfill placed within a 1:1 influence of structures  All backfill placed within a 1:1 influence of structures shall be approved sand, placed in six (6) inch layers and compacted. Trenches that are to be left open overnight shall be enclosed with suitable fencing and lighted barricades. VALVE & SLEEVE NOTES: 25. All Gate Valves less than 16" shall be EJ ductile iron body, fully bronze-mounted, All Gate Valves less than 16" shall be EJ ductile iron body, fully bronze-mounted, resilient-wedge, non-rising stem (ANSI/AWWA C509), opening counterclockwise. 26. Corporation Stops shall be 1-inch Mueller #H-15000, or approved equal. Corporation Corporation Stops shall be 1-inch Mueller #H-15000, or approved equal. Corporation stops shall be securely capped after testing. Must use lead free corps.  Must use lead free corps. 27. All service lead corporation stops installed outside of gate wells 1" or less may be All service lead corporation stops installed outside of gate wells 1" or less may be direct tapped to main. For corporation stops larger than 1" use bronze double strap tapping saddle. 28. Gate valves and fittings shall be supported by formed concrete or mortared brick Gate valves and fittings shall be supported by formed concrete or mortared brick bearing on the floor (minimum four (4) inches of clearance between floor and bottom of gate valve). 29. All gate valves 6" or larger shall be placed in a well with the exception of a All gate valves 6" or larger shall be placed in a well with the exception of a hydrant shut off valve. A valve shall be placed in a box for water main smaller than 6".  A stop box and rod is required for services up to 2" and a hydrant valve box is required for services less than 6".  If the box falls within a paved area, a hydrant valve box is required for all service sizes. 30. Butterfly valves shall be used for valves 16" and larger in diameter and shall be Butterfly valves shall be used for valves 16" and larger in diameter and shall be Dezurik AWWA style, or approved equal, manufactured in accordance with ANSI/AWWA C504 and conforming to NSF Standard 61. 31. All precast concrete gate well sections shall be manufactured to conform with ASTM All precast concrete gate well sections shall be manufactured to conform with ASTM C478, except wall thickness shall be as shown on these details.  Precast concrete gate well sections shall be modified tongue and groove with premium rubber gasket-type joints manufactured to conform with ASTM C443. 32. All gate well covers shall be EJ #1040A with bolted frame and with lettering per All gate well covers shall be EJ #1040A with bolted frame and with lettering per detail on this sheet. All cover bolts shall be stainless steel. 33. Tapping sleeves shall be manufactured by JCM Industries, Romac Industries, Mueller, Tapping sleeves shall be manufactured by JCM Industries, Romac Industries, Mueller, EJ, Smith-Blair or approved equal and shall be mechanical joint with DWS Mechanical Joint Tapping Gate Valve.  Lead joint sleeves shall not be used.  Like size tapping sleeves can only be used when the existing main is ductile iron and equal to/less than 12-inch in diameter.  For like size connections greater than 12-inch, a cut-in-tee is required. All tapping sleeves must be mechanical tapping sleeves.  34. No tapping of any water main fitting will be permitted. No tapping of any water main fitting will be permitted. 35. No water main fittings or water service fittings shall contain lead. No water main fittings or water service fittings shall contain lead. HYDRANT NOTES: 36. All hydrants shall be 6' bury EJ #5BR-250-Traffic Model and shall conform to All hydrants shall be 6' bury EJ #5BR-250-Traffic Model and shall conform to ANSI/AWWA C502, and shall have a minimum 5 1/4" valve opening that closes with the water pressure.  Hydrants shall be traffic style with breakable flange and coupling. 37. Hydrants shall have a swivel flange to allow bonnet to be turned 360 degrees Hydrants shall have a swivel flange to allow bonnet to be turned 360 degrees without removing the bonnet, and barrel flanges shall be integrally cast with the barrel.  Inlet shoe shall have a bronze valve seat, which can be removed without digging. 38. Inlet connection shall be 6" mechanical joint, conforming to AWWA C111 and Inlet connection shall be 6" mechanical joint, conforming to AWWA C111 and ASA-A21.11.  Stem threads shall be sealed with double "0" rings and shall be permanently lubricated with all weather grease. 39. Hose connections: One (1) 4 1/2" pumper nozzle and two (2) 2 1/2" hose nozzles,  Hose connections: One (1) 4 1/2" pumper nozzle and two (2) 2 1/2" hose nozzles,  with National Standard Thread (NST) threads.  Final orientation of the hydrant steamer connection to be determined by City consultant or Fire Department. 40. Operating Nut: (1) 1 1/8" P-F pentagon, open left. Operating Nut: (1) 1 1/8" P-F pentagon, open left. 41. Hydrants shall be factory painted by spray application red above the ground and Hydrants shall be factory painted by spray application red above the ground and black below, with a finish coat of Glamortex 501 enamel, color 314 Vermillion, or approved equal.   42. Prior to acceptance, hydrants shall be charged, tested and any leaks are to be Prior to acceptance, hydrants shall be charged, tested and any leaks are to be repaired.  Hydrants and valve boxes shall be plumbed and set to finished grade.  Valve boxes shall be in line with the valve.
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