




LEGAL DESCRIPTION:
(Per XYZ Insurance Company Commitment #XX-123456)

PARCEL ID xx-xx-xx-xxx-xxx
Land in the XXXX of xxx, xxxx County, Michigan, described as follows:

Part of the Southeast 1/4 of the Southwest 1/4 of Section XX, Town X North, Range X East,
XXXX of .................... to the POINT OF BEGINNING. Containing X.XXXXXX Acres

REFERENCE DRAWINGS:

WATER MAIN XXXXXXXXXXX
SANITARY SEWER XXXXXXXXXXX
STORM SEWER XXXXXXXXXXX
COMBINED SEWER XXXXXXXXXXX
ELECTRIC XXXXXXXXXXX
TELEPHONE XXXXXXXXXXX
GAS XXXXXXXXXXX
PETROLEUM XXXXXXXXXXX
CATV XXXXXXXXXXX
FLOOD PLAIN XXXXXXXXXXX
OTHER XXXXXXXXXXX
OTHER XXXXXXXXXXX
OTHER XXXXXXXXXXX

EX. OH. ELEC, POLE & GUY WIRE
EX. U.G. CABLE TV & PEDESTAL
EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE
EX. U.G. ELEC,MANHOLE, METER & HANDHOLE
EX. GAS LINE
EX. GAS VALVE & GAS LINE MARKER
EX. TRANSFORMER & IRRIGATION VALVE
EX. WATER MAIN
EX. HYDRANT, GATE VALVE & POST INDICATOR VALVE
EX. WATER VALVE BOX & SHUTOFF
EX. SANITARY SEWER
EX. SANITARY CLEANOUT & MANHOLE
EX. COMBINED SEWER MANHOLE
EX. STORM SEWER
EX. CLEANOUT & MANHOLE
EX. SQUARE, ROUND & BEEHIVE CATCH BASIN
EX. YARD DRAIN, U.G. ROOF DRAIN & DOWNSPOUT
EX. UNIDENTIFIED STRUCTURE
EX. MAILBOX, SIGN, LIGHTPOLE & GUARD POST
EX. FENCE
EX. GUARD RAIL
EX. DEC. TREE, CONIFEROUS TREE & SHRUB
EX. TREE TAG, & TREE LINE
EX. SPOT ELEVATION
EX. CONTOUR
EX. WETLAND

IRON FOUND / SET
NAIL FOUND / NAIL & CAP SET
BRASS PLUG SET
MONUMENT FOUND / SET
SECTION CORNER FOUND
RECORDED / MEASURED / CALCULATED

LEGEND:

NORTH

0 10 20 40

SCALE: 1" = 20'

www.peagroup.com
t: 844.813.2949
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GENERAL NOTES:

THESE NOTES APPLY TO ALL CONSTRUCTION ACTIVITIES ON THIS PROJECT.

1. ALL DIMENSIONS SHOWN ARE TO BACK OF CURB, FACE OF SIDEWALK, OUTSIDE FACE
OF BUILDING, PROPERTY LINE, CENTER OF MANHOLE/CATCH BASIN OR CENTERLINE OF
PIPE UNLESS OTHERWISE NOTED.

2. REFER TO NOTES & DETAILS SHEET FOR ON-SITE PAVING DETAILS.

3. REFER TO NOTES & DETAILS SHEET FOR ON-SITE SIDEWALK RAMP DETAILS

CONCRETE PAVEMENT

ASPHALT PAVEMENT

GRAVEL

WETLAND

CONCRETE CURB AND GUTTER

REVERSE GUTTER PAN

SETBACK LINE

SIGN
LIGHTPOLE
FENCE
GUARD RAIL

STD
DUTY

HEAVY
DUTY

R.O.W.
ONLY

STD
DUTY

HEAVY
DUTY

DEEP
STRENGTH
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GRADING LEGEND:

ABBREVIATIONS

T/C = TOP OF CURB G = GUTTER GRADE
T/P = TOP OF PAVEMENT F.G. = FINISH GRADE
T/S = TOP OF SIDEWALK RIM = RIM ELEVATION
T/W = TOP OF WALL B/W = BOTTOM OF WALL

REFER TO GRADING NOTES ON SHEET C-X.X.

EXISTING SPOT ELEVATION

PROPOSED SPOT ELEVATION:
TYPICALLY TOP OF PAVEMENT
IN PAVED AREAS, GUTTER GRADE
IN CURB LINES.

EXISTING CONTOUR

PROPOSED CONTOUR

PROPOSED REVERSE GUTTER PAN

PROPOSED RIDGE LINE

PROPOSED SWALE/DITCH

RETAINING WALL NOTE:

TOP OF WALL (T/W) AND BOTTOM OF WALL (B/W) GRADES ARE
THE FINISH GRADE AT THE TOP AND BOTTOM OF THE RETAINING
WALL, NOT ACTUAL TOP AND BOTTOM OF THE WALL STRUCTURE.

EARTHWORK BALANCING NOTE:

THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPORTING OR
EXPORTING ALL MATERIALS AS REQUIRED TO PROPERLY GRADE
THIS PROJECT TO THE FINISHED ELEVATIONS SHOWN ON THE
APPROVED PLANS. THE CONTRACTOR SHALL MAKE THEIR OWN
DETERMINATION OF CUT AND FILL QUANTITIES AND ALLOW FOR
REMOVAL OF EXCESS OR IMPORTATION OF ADDITIONAL
MATERIAL AT NO ADDITIONAL COST TO THE OWNER.
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NOTE:
CONTRACTOR TO VERIFY ALL QUANTITIES. ANY
DEVIATIONS TO THE PLAN QUANTITIES SHALL BE
BROUGHT TO THE ATTENTION OF PEA GROUP FOR
VERIFICATION, PRIOR TO BIDDING.

PREMIUM TRENCH BACKFILL NOTE:
ALL UTILITIES UNDER PAVEMENT OR WITHIN 3' OF
THE EDGE OF PAVEMENT (OR WITHIN THE 45° LINE
OF INFLUENCE OF PAVEMENT) SHALL HAVE
M.D.O.T. CLASS II GRANULAR BACKFILL
COMPACTED TO 95% MAX. DRY DENSITY (ASTM
D-1557).

REFER TO:
UTILITY NOTES ON SHEET C-9.0

 
EX. OH. ELEC, POLE & GUY WIRE
EX. U.G. CABLE TV & PEDESTAL
EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE
EX. U.G. ELEC,MANHOLE, METER & HANDHOLE
EX. GAS LINE
EX. GAS VALVE & GAS LINE MARKER
EX. TRANSFORMER & IRRIGATION VALVE
EX. WATER MAIN
EX. HYDRANT, GATE VALVE & POST INDICATOR VALVE
EX. WATER VALVE BOX & SHUTOFF
EX. SANITARY SEWER
EX. SANITARY CLEANOUT & MANHOLE
EX. COMBINED SEWER MANHOLE
EX. STORM SEWER
EX. CLEANOUT & MANHOLE
EX. SQUARE, ROUND, & BEEHIVE CATCH BASIN
EX. YARD DRAIN & ROOF DRAIN
EX. UNIDENTIFIED STRUCTURE
PROPOSED WATER MAIN
PROPOSED HYDRANT AND GATE VALVE
PROPOSED TAPPING SLEEVE, VALVE & WELL
PROPOSED POST INDICATOR VALVE
PROPOSED SANITARY SEWER
PROPOSED SANITARY CLEANOUT & MANHOLE
PROPOSED STORM SEWER
PROPOSED STORM SEWER CLEANOUT & MANHOLE
PROPOSED CATCH BASIN, INLET & YARD DRAIN

UTILITY LEGEND:

CITY OF TROY STORM SEWER
FRAME AND COVER NOTES

MANHOLE
FRAME: EJ 1000
COVER: TYPE "C" PERFORMATED WITH
"CITY OF TROY STORM" TEXT

CATCH BASIN - PAVEMENT (RESIDENTIAL)
FRAME: EJ 5080
COVER: SINUSOIDAL M2

CATCH BASIN - PAVEMENT (NON-RESIDENTIAL)
FRAME: EJ 5105
COVER: SINUSOIDAL M2

CATCH BASIN - NON-PAVEMENT
FRAME: EJ 1000
COVER: TYPE "M","N" OR "01" HEAVY DUTY

CATCH BASIN - LANDSCAPE AREA OR ROADSIDE DITCH
MAY REQUIRE:

· EJ 1040 TYPE "N" OVAL GRATE OR TYPE 02 BEEHIVE GRATE
· EJ 1130 TYPE "N" OVAL GRATE OR TYPE 01 BEEHIVE GRATE
· EJ 2800 TYPE "N" OVAL GRATE OR TYPE 02 BEEHIVE GRTE
· EJ 6508 OR EJ6517
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4 FT. DIAMETER CATCH BASIN

 GENERAL NOTES

NOTIFY CITY OF TROY ENGINEERING DEPT. AT 248-524-3409 PRIOR TO STARTING ANY WORK

GENERAL PIPE BEDDING & TRENCH NOTES

I
.
D
.

STANDARD BEDDING 

CRUSHED STONE BEDDING 

I
.
D
.

I
.
D
.

 

4" min.

4" min.

1
2
"

M
in
.

30" min.

"W"

or edge of shoulder
Back of curb

Existing ground

1
2
"

m
in
.

O.D. of pipe specified

for on the plans
Sewer as called

"W" "W"

O.D. of pipe specified

TRENCH DETAIL 'A'

1 
O

N
 1

PAVEMENT

SUBBASE
(AS CALLED FOR ON PLANS)

No. 4 bars at 12" each way

54" & 60"

42" & 48"
36" or less 48"

60"
72"

3"

8
"

4"

8"

4"

48" dia.

2
4
" 

m
in
. 
s
u

m
p

C
I

T

Y
 OF T

R

O
Y
 

STORM

(2) 1" HOLES

2" LETTERS

3"

bo
tto

m
 d
ia

m
et
er

Dia.

95% max. density
2 layers compacted to

"W"

TRENCH DETAIL 'B'

to springline
Aggregrate/stone

Sewer as called for on the plans

Aggregate/stone to springline

12".

otherwise specified
sewer trench unless 
Material excavated from

3'

area is required
spading the haunch
Aggregate/stone

area is required
spading the haunch
Crushed aggregate/stone

bed of mortar
Place frame in full

angle of the sewer
the plans depending on the 
be increased as shown on
Diameter of manhole shall

bed of mortar
Place frame in full

underdrains or rear yard storm sewer
allowed as bedding or backfill with
NOTE:  Crushed concrete will not be

size ( I. D.)
Sewer pipe

Adjustment  -  2" min. - max. 12"

Frame and cover (see note 15)

cement plaster coat on block structure
Concrete block or precast manhole; 1/2" mortar 

12" each way
No. 4 bars at 

48" Min. dia.

24"

24"

5"

support to first pipe joint
Crushed stone bedding

 block structure
1/2" mortar cement plaster coat on
Concrete block or precast manhole; 

STORM SEWER MANHOLE

p.s.i.  min. at 28 days
concrete base, 2500
Precast or poured 

(if not on plans)
Bottom dia. 

support to first pipe joint
Crushed stone bedding

greater 
when pipe dia. is 48" or 
Manhoe tees may be used 
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Required for 12" dia. and greater
See current MDOT detail
Steel Grates for End Sections

NOT UNDER ROAD BED
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N
o
te
:

below the pipe to a point twelve (12) inches above the pipe.
Bedding shall be defined as that material placed from four (4) inches

MDOT Class II granular material - T.D. - B
Excavated material - T.D. - A

Backfill material shall be as follows:4.

MDOT Class II or IIA granular material 
Crushed stone bedding - MDOT 25A or 34G
Standard bedding - MDOT 6A, 17A or 34R

Bedding material shall be as follows:3.

20' in depth.
ground trench's, trenches greater than 30" in width or 
Crushed stone bedding shall be utilized for dewatered2.

be approved in writing by the City Engineer
constructed.  Alternate material and methods must 
(measured across the trench at the top of the pipe) 
(measured from the top of the pipe), and trench width
with the bedding detail required for the pipe depth 
The contractor shall install the pipe in accordance 1.  

xx xx

xx xx xx xx xx xx

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

in place to 95% max. density
granular material compacted 
MDOT Class II or IIA 

O.D. + 24" for 42" I.D. & larger
O.D. + 12" for 8" - 36" I.D.
Maximum trench width = "W"

compacted in place to 95% max. density
MDOT Class II or IIA granular material

in place to 95% max. density
granular material compacted 
MDOT Class II or IIA 

max. 24" below top of well 
max. 24"above floor, top step 
Steps at 16" o.c. bottom step

max. 24" below top of well 
max. 24"above floor, top step 
Steps at 16" o.c. bottom step

J
U

N
E
 

2
0
1
9

"W"

Proposed finished grade

x xx

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

graded aggregrate
MDOT, 34 R open-

TRENCH DETAIL 
STORM SEWER
REAR YARD 

for on the plans
Sewer as called

A
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R
I

L
 

2
0

1
9

TYPICAL CONCRETE BLOCK SECTION

C
O

N
E

3
2
" 

m
in
.

8"

8"

8"

12"

4"

mortar and block
precast segments or built - up with
shall be constructed totally of either
by the City Engineer, each structure
NOTE:  Unless otherwise authorized

Mortar bevel 45°

over
15' & 

0' to 15'

bottom of casting
Top of  masonry or

cement plaster coat
1/2" mortar

TOP SLAB X-SECTION

4

5

6

7

8 12"

12"

11"

10"

9" 3/4" @ 9" ea. way

3/4" @ 9" ea. way

7/8" @ 9" ea. way

1" @ 9" ea. way

1" @ 9" ea. way

36" or less

42"

48"- 54"

Outlet "d"
I.d.*
M.h.Top slab

 S"

2'-
 2
"

Di
a.

requirements 
Reinforcing steel 

    WITH FLAT SLAB

"D
"

6" min.

 S"

2"

D/8 4"

8"

3"

2.00%
Slope

support to first pipe joint
Crushed stone bedding

bed of mortar
Place frame in full

(see note 15)
Frame and cover

propylene,  or approved equal)
M.A. Industries P.S.I. poly-
24" above floor (steps must be 
Steps, 16" O.C., bottom step max. 

Poured concrete fillet

adjustment
Min. 6" - Max. 12"

12" each way
No. 4 bars at 

STORM SEWER MANHOLE  

Department.  One electronic copy ( PDF ) and one digital copy ( DWG or DGN ) is required. .
Before final acceptance, As-Built drawings must be submitted to the City of Troy Engineering 18.

the time of final acceptance by the City.  The bond amount shall be 35% of constructions costs.
The contractor shall provide a 3 year maintenance and guarantee bond to the City, dated from 17.

4) EJ 6508 or EJ 6517
3) EJ 2800 type “N” oval grate or type 02 beehive grate
2) EJ 1130 type “N” oval grate or type 01 beehive grate
1) EJ 1040 type “N” oval grate or type 02 beehive grate

e. Catch Basin in Landscape area or Roadside Ditch may require the use of the following:
d. Catch Basin not in pavement - EJ 1000 with type M, N, or 01 heavy duty grate, or equal.
c. Catch Basin in pavement - EJ 5105 with sinusoidal m2 grate, or equal, in non-residential areas.
b. Catch Basin in pavement - EJ 5080 with sinusoidal m2 grate, or equal, in residential areas.
a. Manhole - EJ 1000 with type “C” perforated cover with CITY OF TROY STORM on cover.

16.  Unless otherwise noted on the plans, structure frame and covers shall be as follows:

of way.
access box color coded green and located directly above the service lateral at the edge of road right 
North or East side.  Trace wire on all storm service laterals must terminate at an approved trace wire 
Lay mainline trace wire continuously, by-passing around the outside of manholes/structures on the 
the mainline trace wire, to ensure full tracing/locating capabilities from a single connection point.  
15.  A mainline trace wire must be installed, with all service lateral trace wires properly connected to 

repaired it will be replaced.
the City shall decide if it can be repaired and approve the method.  If the structure cannot be 
pipe and extend 12 inches beyond the opening.  If the wall of the structure being tapped is damaged, 
grout shall be used to seal the opening and a concrete collar shall be poured 12 inches around the 
periphery of the opening to create a plane of weakness before breaking out the section.  Non-shrink 
for 18” diameter sewers and larger shall have holes drilled at 4 inches center to center around the 
14.  Existing manholes shall be tapped by coring for sewers 6” thru 15” in diameter.  Manhole taps 

Industries P.S.I. Polypropylene MSU #360 ALU Poly (or approved equal).
manhole steps shall be factory installed at 16 inches center to center spacing.  Steps shall be M.A. 
13.  Manhole steps shall normally be provided on a back wall of the manhole furthest from traffic, 

manufactured with Type II, IP or IIA cement.
12.  All precast manholes, slab bases, concrete pipe and concrete channelization shall be 

Troy modified eccentric cone type. 
accordance with ASTM C443 current specifications.  Precast manhole cone sections shall be City of 
specifications.  Precast manhole joints and gaskets shall be modified tongue and groove in 
walls.  Manholes shall be precast reinforced concrete in accordance with ASTM C478 current 
11.  All new manholes shall have approved flexible, water-tight seals where pipes pass through 

fitting acceptable to the City Engineer
The joint between two dissimilar sizes or types of building lead pipe shall be made with a proper 
schedule 40 with chemically fused joints and connect to a catch basin or manhole.  No blind taps.  
e.  All sump and building service connections shall be 3” Polyvinyl Chloride (PVC) sewer pipe, 

pipe length.  A-2000, N-12 or approved equal.
d.  Underdrains, rear yard and ditches, slotted perforations of 1.90 - 2.00 square inches per foot of 
 
(“Hugger Bands”). 
pipe, fitting the pipe configuration with two “O” Ring rubber gaskets shall produce a watertight joint 
corrugations rolled on each end of each section.  Steel coupling bands of the same material as the 
per sq. ft. per AASHTO M-274 may be used.  Corrugated steel pipe shall have two circumstantial 
gauge as shown, manufactured according to AASHTO M-36 with 2 2/3” x ½”, aluminized at 1.00 oz 
OHM/CM/CU or higher, then helically corrugated, full welded seam, AASHTO M-218 steel pipe, 
soils PH & Resistivity tests demonstrate a PH of 5.0 to 9.0 and an Electrical Resistance of 2000 
c.  The following storm sewer pipe materials may be used only with approval of the City Engineer.  If 

specifications.
use by the City Engineer.  All joints and gaskets shall conform to the respective ASTM 
with smooth interior wall (A-2000) or high-performance polypropylene (N-12 HP), when approved for 
b.  Plastic circular sewer pipe conforming to the current ASTM specifications for PVC Corrugated 

and larger shall have pointed joints.
modified tongue and groove, conforming to the requirements of ASTM (C-443).  All sewer pipe 30” 
pipe shall be cast with reinforcing steel extending into the spigots.  All joints and gaskets shall be 
C) with size and class as indicated on the plans; minimum class III.   All reinforced concrete sewer 
a.  Reinforced concrete circular sewer pipe conforming to the current ASTM specification C-76 (Wall 

10.  Sewer Pipe Material:

9.  All construction changes must have written approval of the Project Engineer.

verifying that all the materials used on the project are in accordance with the specifications.
8.  Prior to the start of construction, the contractor shall furnish material certificates to the City 

shown on the plans prior to making any earth changes.
7.  The contractor shall implement all soil erosion control measures indicated in the permit and/or 

There will be no additional compensation due the contractor for complying with these requirements.
construction of storm sewer mains, maintaining traffic, barricading, boring, backfill and restoration.  
6.  The contractor shall abide by all the requirements of the Right-of-Way owner regarding 

starting construction.
prior to construction, or to insure that all required permits and bonds have been obtained prior to 
48 hours prior to starting work.   It is the contractor’s responsibility to secure all permits and bonds 
Right-of-Ways.   WRC must witness the new connection, contact the WRC office at 248-885-1105 - 
Michigan Department of Transportation permit is required for all construction within their 
5.  A City of Troy, Water Resources Commissioner’s, Road Commission for Oakland County, and/or 

be determined by hand digging. 
mains before any work is started.   The exact location of existing utilities, services and mains shall 
The contractor shall verify the depth and horizontal location of all existing utilities, services and 
All utilities, services and mains damaged during construction shall be repaired with like material.  
these utilities, services and mains shall be included in the cost of constructing the sanitary sewer.  
services and mains during construction.   All costs for locating, removing and replacing or relocating 
the work.  The contractor shall assume responsibility for the protection of all existing utilities, 
underground facilities and shall also notify representatives of other utilities located in the vicinity of 
4.  Prior to any excavation, the contractor shall call Miss Dig (1-800-482-7171) for the location of 

valid permit to construct a connection to, or an extension of, the Storm Water Drainage System.
3.  Before start of construction, the contractor must request and have in their possession a copy of a 

assure adequate restoration
construction.  The DVD shall be utilized by the City to determine construction related damage and to 
private developer for privately funded projects, shall be digitally recorded in color prior to the start of 
2.  The entire project area of publicly funded projects, and all areas not under the ownership of any 

Engineer 72 hours prior to starting any work.
Construction shall start within 3 (three) weeks of meeting.  The contractor shall notify the City 
companies and governmental agencies 10 (ten) days prior to the preconstruction meeting.  
representatives will be present.  The design engineer shall submit approved plans to all utility 
arranged by the City Engineer, in which various utility companies and governmental agency 
Prior to construction, the contractor shall attend a reconstruction meeting at a time and place 
1.  All construction shall conform to the current standards and specifications of the City of Troy.  
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FOR TESTING,  CLEANING & DEWATERING

BUILDING LEAD DETAIL

required (5" min)
Concrete fill as 

1/8"± 1/8"

Pavement
Grass

3/4"± 1/4"

4" min.

4" min.

1
2
"

M
in
.

30" min.

"W"

or edge of shoulder
Back of curb

Existing ground

easement line
Property or 

per plan
Backfill 

6" riser

45° Bend

Bedding per plan

sewer pipe
Pipe - tees for concrete
joint-wyes for plastic sewer
6" factory installed premiun

30° Min. - 60° Max.

backfil with care to avoid settlement
Place pipe against undistrubed ground

fall per foot
Min. 1/8"

watertight cap
or glued on 
Chemically fused

Basement service

placed in backfill
2"x2"x8' location stake

Elastic joint seal

cone (type "M" mortar)
Backplaster from frame to 

joints
Flexible manhole

SLOPE
1:12

2" LETTERS

Pavement
Grass

1
2
"

m
in
.

0' - 15' COVER

and/or possible connections
areas; 5' for future extensions
4' for subdivisions & developed

for on the plans
Sewer as called

concrete slab
8" (min) precast reinforced

precast base sections
or less shall be continuous
for pipe diameters of 30"
Manhole bottom sections

steel cap screws countersunk flush with cover.
Cover supplied with four (4) 1/2" stainless8.

fill space with type "M" mortar.
Form inside of manhole and completely7.

frame flange.
min. 1% from the manhole O.D. to the 
brickwork.  Taper outside mortar coat a
and irregularities on the outside of the
manhole.  Mortar coat all open spaces
shall extend beyond the O.D. of the 
adjustment.  No brick or mortar coating
grade adjustment.  5" min. - 12" max.
Concrete brick in full mortar bed for6.

shown
Four (4) 5/8" threaded inserts cast as5.

Elastic joint sealant.4.

flat washers.
Four (4) 3/4" x 2" x 1/16" neoprene3.

and hex headnuts.
studs, 3/4" x 2" x 1/16" flat washers
Four (4) cadmium coated 5/8" threaded2.

3/4" dia. base flange holes.
to East Jordan 1040 ZPT with four (4)
Bolted waterproof frame & cover equal1.

testing pipe
1/2" P.V.C.

joint flexibility
provided to maintain
at pipe ends 
3/4" - 1 1/4" gap

concrete fill
uniform channels in
Form smooth and

testing pipe
1/2" P.V.C.

joints
Flexible manhole

acceptance tests
after completion of
Concrete fill in sump

bottom brick (type "M" mortar)
from top brick to 2" min. below
Back plaster 1/2" min. thickness

gravel (type "M" mortar)
taper to underside of pavement or
asphalt or concrete, provide grouted
supplier grouted taper, in gravel, 
In grass lawn, ditch or field, provide 

8
.5
' 
- 
1
0
'

8'

6"

1
2
"

1
6
"

"W" "W"

TRENCH DETAIL 'A'

1 
O

N
 1

PAVEMENT

SUBBASE
(AS CALLED FOR ON PLANS)

FOR ALL DROP CONNECTIONS

NOTIFY CITY OF TROY ENGINEERING DEPT. AT 248-524-3409 PRIOR TO STARTING ANY WORK

to seal after completion of tests.
and extending 3" inside.  Contractor 
at pipe crown, flush with outside wall
1/2" dia. P.V.C. plastic pipe & cap 
Manhole manufacturer shall install 

   SHALL BE MANUFACTURED WITH TYPE II, IP, OR IIA CEMENT
NOTE:  ALL PRECAST MANHOLES, SLAB BASES & CONCRETE CHANNELIZATION

95% max. density
2 layers compacted to

"W"

TRENCH DETAIL 'B'

NOT UNDER ROAD BED
SEWER

to springline
Aggregrate/stone

Sewer as called for on the plans

Aggregate/stone to springline

12".

otherwise specified
sewer trench unless 
Material excavated from

3'

to maintain joint flexibility
1 1/4" gap at pipe ends provided 
springline of pipe, with 3/4" - 
Concrete flow channel 2" above

or "kor-n-seal"
joints "a-lok",  "press-wedge"
Flexible watertight manhole

support to first pipe joint
Crushed stone bedding

OR WITHIN THE INFLUENCE OF ROAD BED
UNDER ROAD BED

SEWER

See exterior seal detail

support to first pipe joint
Crushed stone bedding

larger diameter sewers
diameter per plans for
6'-0" dia. for 42" pipe
5'-0" dia. for 18"-36" pipe

area is required
spading the haunch
Aggregate/stone

area is required
spading the haunch
Crushed aggregate/stone

with glued joints (typ.)
PVC Sch. 40 or SDR 23.5

1/2D + 2"

first section below cone
Transition section must be

butyl, bk-0069-1)
easy stik all weather troweable
wall place (press seal gasket Co.,
Between drop bowl and manhole

with stainless steel straps.
using Fernco flexable coupling
Attach drop bowl to drop pipe

INTERIOR DROP ASSEMBLY

between brackets is 10 feet
washers and nuts; maximum spacing
wedge anchors, stainless steel
with two (each) 3/8' stainless steel
brackets attached to manhole wall
stainless steel adjustable clamping
Minimum two Duran Inc. Rliner

manhole steps
hole wall and not interfere with
location shall be flush with man-
than pipe entering the manhole,
one pipe size smaller (8" min)
PVC plastic drop pipe shall be 

channel in concrete fill.
Point & form smooth uniform
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1/4" elastomeric seal
After mortar has set, apply

properly secured
Wrap with geomembrane
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recommendations.
Adhesive primer: water emulsion or solvent per manufacturers4.

Staff Inds. or double layer of six ( 6 ) mil polyethylene wrap.
Geomembrane: pvc geometric, in thickness fifteen ( 15 mil ),3.

( a-lok, butyl-lok system ) or approved equal.
Elastomeric seal: butul rubber sealant ( trowelable-grade )2.

Butly-Lok system ) or approved equal.
Elastic joint seal:  butyl rubber joint sealant (A-Lok, 1.

a
n
y
 a

n
d
 a
ll
 u

n
d
e
rg
ro

u
n
d
 u
ti
li
ti
e
s
.

th
e
ir
 f
a
il
u
re
 t
o
 e

x
a
c
tl
y
 l
o
c
a
te
 a

n
d
 p
re
s
e
rv

e
 

d
a

m
a
g
e
s
 w

h
ic

h
 m
ig

h
t 
b
e
 o

c
c
a
s
io

n
e
d
 b

y
 

b
e
 f
u
ll
y
 r
e
s
p
o
n
s
ib
le
 f
o
r 
a
n
y
 a

n
d
 a
ll
 

b
e
fo
re
 c

o
m

m
e
n
c
in

g
 w

o
rk
. 
th

e
y
 a

g
re

e
 t
o
 

th
e
 e

x
a
c
t 
lo
c
a
ti
o
n
 o
f 
a
ll
 e

x
is
ti
n
g
 u
ti
li
ti
e
s
 

w
a
y
 o

n
ly
. 
 T

h
e
 c

o
n
tr
a
c
to
r 
s
h
a
ll
 d

e
te
rm
in
e
 

u
ti
li
ti
e
s
 a
re
 s

h
o

w
n
 i
n
 a

n
 a

p
p
ro

x
im

a
te
 

T
h
e
 l
o
c
a
ti
o
n
s
 o
f 
e
x
is
ti
n
g
 u

n
d
e
rg
ro

u
n
d

 C
o
n
tr
a
c
to
r 

N
o
te
:

in place to 95% max. density
granular material compacted 
MDOT Class II or IIA 

compacted in place to 95% max. density
MDOT Class II or IIA granular material

"W" = nomial pipe size + 16 "
"W" = nomial pipe size + 16 "

in place to 95% max. density
granular material compacted 
MDOT Class II or IIA 

4" min. 4" min. 4" min.

xx xx

below the pipe to a point twelve (12) inches above the pipe.
Bedding shall be defined as that material placed from four (4) inches

MDOT Class II granular material - T.D. - B
Excavated material - T.D. - A

Backfill material shall be as follows:4.

MDOT Class II or IIA granular material 
Crushed stone bedding - MDOT 25A or 34G
Standard bedding - MDOT 6A, 17A or 34R

Bedding material shall be as follows:3.

20' in depth.
ground trench's, trenches greater than 30" in width or 
Crushed stone bedding shall be utilized for dewatered2.

be approved in writing by the City Engineer
constructed.  Alternate material and methods must 
(measured across the trench at the top of the pipe) 
(measured from the top of the pipe), and trench width
with the bedding detail required for the pipe depth 
The contractor shall install the pipe in accordance 1.  

xxxx xxxx xx xx xx xx

stainless steel washers and nuts
3/8" stainless steel wedge anchors,
attached to the manhole wall with 4
Duran Inc. Reliner inside drop bowl

solvent welded to drop pipe.
45° PVC plastic bend,

max. 24" below top of well 
max. 24"above floor, top step 
Steps at 16" o.c. bottom step

top of well 
top step max. 24" below 
step max. 24"above floor,
Steps at 16" o.c. bottom 

surface with stud inserts cast in place
A.S.T.M. C443.  Top to have finished 
& groove joints and  gaskets per 
Cone section with modified tongue 

Riser Sections A.S.T.M. C478 

channel shall be made with poured concrete
at bends, where a hydraulically smooth
and top half of pipe removed, except 
42" & greater channel fillets poured 
Pipe to be laid continuous, for pipe 

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 

or approve alternate
HS-CCS, HDPE 30 Mil
Trace wire, #12 AWG 
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5'-0" DIA. MIN.

4'- 0" DIA.



STEEL CASING REQUIREMENTS

GENERAL NOTES

GREASE INTERCEPTOR (EXTERIOR)

PIPE SIZE
RECOMMENDED MINIMUM

CASING DIAMETER
MINIMUM

WALL THICKNESS

6"

8"

10"

12"

15"

18" & 21"

24"

27" & 30"

36"

42"

48" 66"

60"

54"

48"

42"

36"

24"

20"

18"

16"

12" .375

.375

.375

.375

.406

.532

.563

.625

.688

.750

.813

NOTE: TO BE USED WHEN TESTING ONE DIAMETER ONLY

Pipe Diameter

Air Test Table
Minimum holding time in seconds required for pressure to drop from 4 to 3 psi

installed through the casing
be sealed after the sewer is
The ends of the casing shall
NOTE:

flat washers & nuts (typ.)
cast in place w/ 3/4"x2"x1/8"
4 cadmium 5/8" threaded studs

& cover (typ.)
E.J.I.W. 1040 PT frame
Bolt-down waterproof

650

600
550

500
450

400
350

300
275
250
225

200
175
150
125

100
75
50
25
X

113

106
97

88
79

70
62

53
48
44
40

35
31
26
22

18
10
9
4
4"

170

170

158
139

119
109
99
89

79
69
59
50

40
30
20
10
6"

227

227

211
194
176
158

141
123
406
88

70
53
35
18
8"

283

283
275
248

220
193
165
138

110
83
55
28
10"

340

340

317
277
238
198

158
119
79
70
12"

425

425
371
309

248
186
124
62
15"

595

595

485
364
243
121
21"

680

680

634
475
317
158
24"

765

765
601
401
200
27"

851

851
743
495
248
30"

935

935
898
599
299
33"

1020

1020
713
356
36"

510

510
446

356
267
178
89
18"

All construction changes must have written approval of the City Engineer.8.

are in accordance with the specifications.
certificates to the City Engineer verifying that all the materials used on the project 

Prior to the start of construction, the contractor shall furnish material 7.

compensation due the contractor for complying with these requirements.
barricading, boring, backfill and restoration.  There will be no additional 
owner regarding construction of sanitary sewer mains, maintaining traffic, 

The contractor shall abide by all the requirements of the road Right-of-Way 6.

obtained prior to starting construction.
prior to construction, or to insure that all required permits and bonds have been 
Right-of-Ways.  It is the contractor’s responsibility to secure all permits and bonds 
Department of Transportation permit is required for all construction within their road 

A City of Troy, Road Commission for Oakland County, and/or Michigan 5.

digging. 
exact location of existing utilities, services and mains shall be determined by hand 
location of all existing utilities, services and mains before any work is started.   The 
repaired with like material.  The contractor shall verify the depth and horizontal 
sewer.  All utilities, services and mains damaged during construction shall be 
utilities, services and mains shall be included in the cost of constructing the sanitary 
construction.   All costs for locating, removing and replacing or relocating these 
responsibility for the protection of all existing utilities, services and mains during 
of other utilities located in the vicinity of the work. The contractor shall assume 
7171) for the location of underground facilities and shall also notify representatives 

Prior to any excavation, the contractor shall telephone Miss Dig (1-800-482-4.

prior to starting work.  WRC must witness the new connection and all testing.
Commissioner’s (WRC) office and contact the WRC office at 248-885-1105 24 hours 
possession a sewer inspection permit issued by the Water Resource 

Before start of construction, the contractor must request and have in his 3.

City to determine construction related damage and to assure adequate restoration.
recorded in color prior to the start of construction.  The DVD shall be utilized by the 
ownership of any private developer for privately funded projects, shall be digitally 

The entire project area of publicly funded projects, and all areas not under the 2.

72 hours prior to starting any work.
within 3 (three) weeks of the meeting.  The contractor shall notify the City Engineer 
agencies 10 (ten) days prior to the preconstruction meeting.  Construction shall start 
engineer shall submit approved plans to all utility companies and governmental 
companies and governmental agency representatives will be present.  The design 
meeting at a time and place arranged by the City Engineer, in which various utility 
the City of Troy.  Prior to construction, the contractor shall attend a preconstruction 

All construction shall conform to the current standards and specifications of 1.

(C-700).  For use in industrial areas only.
Extra strength vitrified clay pipe conforming to the current ASTM specification c.

tongue and groove, conforming to the requirements of ASTM (C-443).
reinforcing steel extending into the spigots.  All joints and gaskets shall be modified 
indicated on the plans.  All reinforced concrete sewer pipe shall be cast with 
conforming to the current ASTM specification C-76 (Wall C) with size and class as 

18” and larger pipe shall be reinforced concrete circular sewer pipe b.

gasketed joints for PVC.
conforming to the current ASTM D2680 specifications with elastomeric rubber 

8” through 15” pipe shall be PVC (Poly Vinyl Chloride) composite sewer pipe a.

Sewer Pipe Material:9.
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NOTIFY CITY OF TROY ENGINEERING DEPT. AT 248-524-3409 PRIOR TO STARTING ANY WORK
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outlet

bottom and all sides
interior and exterior
Approved coating on

bottom and all sides
interior and exterior
Approved coating on

inlet

NOTE : Capacity - 1000 gallons (min)

A A

inlet outlet

bottom and all sides
interior and exterior
Approved coating on

1
6
"

5' max

F.G.
Cap

J
U

N
E
 

2
0
1
9

A
P

R
I

L
 
2

0
1

9

Blocking brace

Cable

Position brace

Space to be grouted

Notch for strapping ( typ. )

A

Skid
90°

90

(see table for size)
Steel casing

3-locations (min.)
Strapping

positon brace
Wolmanized piece

Wood cross

timber skid
Wolmanized

(see table for size)
Steel casing

withstand traffic loads.
minimum capacity of 1000 gallons.  The detail shown below is not designed to 
interceptors shall be constructed in accordance with the detail and shall have a 
involved in the preparation of food shall install a grease interceptor.  All grease 
condition to accomplish the required result.  All restaurants or establishments 
and inspection, and shall be continuously maintained by the user in an operating 
by the City, shall be located so as to be rapidly and easily accessible for cleaning 
other harmful ingredients.  All interceptors shall be of a type and capacity approved 
remove grease in excessive amounts, to remove any flammable wastes, sand and 
Engineer determines they are necessary for the proper handling of liquid wastes, to 

Grease, oil and sand interceptors shall be installed by the user when the City 20.

private property at a location approved by the City Engineer.
accessible sampling and monitoring manhole.  The manhole shall be located on 
Engineer, private service connections made to the service lead must have an 

In industrial areas, or any other areas where deemed necessary by the City 19.

weep tile drainage shall be allowed to enter any sanitary sewer installation.
No ground water, storm water, construction water, downspout drainage or 18.

to 6” below finish grade.
All sanitary sewer leads shall be marked with a 2”x2”x8’ location stake buried 17.

the City Engineer.
sizes or types of building lead pipe shall be made with a proper fitting acceptable to 
SCH 40 or SDR 23.5 with chemically welded joints.  The joint between two dissimilar 
installation. Building lead pipe, wyes and caps shall be solid wall plastic pipe, 6” dia., 
shall be checked for irregularities which could affect the deflection test prior to 
concrete pipe.  Wyes for PVC and pipe shall be factory fabricated (not extruded) and 

Building lead connections shall be made with 6” wyes for PVC and 6” tees for 16.

a proposed commercial, industrial and/or multiple family residential buildings.
Individual sanitary service leads shall be required for each separate unit within 15.

opening.
shall be poured 12 inches around the pipe and extend 12 inches beyond the 
section.  Non-shrink grout shall be used to seal the opening and a concrete collar 
periphery of the opening to create a plane of weakness before breaking out the 
diameter sewers and larger shall have holes drilled at 4 inches on center around the 
water-tight rubber boot for sewers 6” thru 15” in diameter.  Manhole taps for 18” 

Existing manholes shall be tapped with the “Kor-N-Seal” method, with a 14.

inches.  All drop connections are to be interior, minimum manhole diameter is 5 feet. 
connections will be required when the difference in invert elevations exceeds 18 

At the connections to manholes, sewers or extensions thereto, drop 13.

Poly or approved alternate.
center spacing.  Steps shall be M.A. Industries P.S.I. Polypropylene MSU #360 ALU 
furthest from traffic,  manhole steps shall be factory installed at 16 inches center to 

Manhole steps shall normally be provided on a back wall of the manhole 12.

shall be manufactured with Type II, IP or IIA cement.
All precast manholes, slab bases, concrete pipe and concrete channelization 11.

reading “City of Troy” in raised letters.
All manholes shall be provided with bolt down frames and bolted, water-tight covers 
Precast manhole cone sections shall be City of Troy modified eccentric cone type.  
modified tongue and groove in accordance with ASTM C443 current specifications.  
with ASTM C478 current specifications.  Precast manhole joints and gaskets shall be 
pass through walls.  Manholes shall be precast reinforced concrete in accordance 

All new manholes shall have approved flexible, water-tight seals where pipes 10.

performed in the absence of a representative of the City will not be approved.  
under the direct supervision of the inspector and the contractor.  Any testing 
television inspection as specified in the city standards. All testing shall be carried out 

All sewer installations shall pass low pressure air test, deflection test and 22.

edge of road right of way.
access box color coded green and located directly above the service lateral at the 
Trace wire on all sanitary service laterals must terminate at an approved trace wire 
by-passing around the outside of manholes/structures on the North or East side.  
capabilities from a single connection point.  Lay mainline trace wire continuously, 
properly connected to the mainline trace wire, to ensure full tracing/locating 

A mainline trace wire must be installed, with all service lateral trace wires 21.

L
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e
e
t

found exceeding these limits shall be replaced by and at the contractor’s expense.
deflection not to exceed 7% during the period of the maintenance bond.  Any sewer 
Deflection shall not exceed 5%.  The City reserves the right to test the sewer for 
must supply the mandrel and perform the test.  The City will witness the test.  
deflection test 30 days after construction with a nine sided mandrel.  The contractor 

PVC composite pipe and any approved plastic pipe shall be subject to 24.

display the name of the project, name of the area covered and direction of travel.
display continuously the date, time and engineering stations and shall periodically 
turned over to the City for reference at a later date.  The digital video recording shall 

All television inspections shall be recorded on digital video disk (DVD) and 23.

or DGN ) is required. 
Engineering Department.  One electronic copy ( PDF ) and one digital copy ( DWG 
27.    Before final acceptance, As-Built drawings must be submitteto the City of Troy 

of the construction costs.
City, dated from the time of final acceptance by the City.  The bond shall be for 35% 
26.    The contractor shall provide a 3 year maintenance and guarantee bond to the 

infiltration limits.
length segments if deemed necessary to assure that no segment exceeds the 
to a maximum length of one half mile.  The city reserves the right to test shorter pipe 
diameter per mile of pipe per 24 hour period.  Test sections shall generally be limited 

Infiltration testing when required  cannot exceeding 100 gallons per inch of 25.

clean out (typ)
Dual direction



GENERAL  NOTES

STEEL CASING REQUIREMENTS

CORNER OF PARKING LOT

 T" HYDRANT CONNECTION
(TO BE INSTALLED ONLY WITH ENGINEER'S APPROVAL)

PLAN

SECTION A-A

A A

9"

ALL WATER MAIN SHALL BE INSTALLED WITH A MINIMUM OF SIX FEET ( 6' ) OF COVER

I
.
D
.

I
.
D
.

I
.
D
.

 

or edge of shoulder
Back of curb

"W" "W"

1 
O

N
 1

PAVEMENT

SUBBASE
(AS CALLED FOR ON PLANS)

note no. 7
(left hand open) see
Troy standard valve

watermain
Proposed

( 4" min. - 6" max. )
Brick or conc.

2" sand subbase

"kor-n-seal" or approved alternate
Flexible watertight gatewell joints 

course 4" min. - 12" max.
Brick leveling / adjustment

concrete top  w/ groove
8" thick precast reinforced

watermain
Proposed

9" 9"

6"

dog house is brick and blocked
Cadillac wrap required whenever the

inside of gate well
embedded in mortar, around
Place ring of manhole bricks,

note no. 7
(left hand open) see
Troy standard valve

Conc. thrust block
to undisturbed earth

2" sand subbase
12"

joints
Mortar

course 4" min. - 12" max.
Brick leveling / adjustment

concrete top  w/ groove
8" thick precast reinforced

Or Approved Alternate )
Hydrant Red ( Rust - Oleum # 1210
All Hydrants Shall Be Painted Fire

6"-90° BEND

of hydrant

1 1/8"  operating nut

Rotating spool

6
' 

m
in
im

u
m
 c

o
v
e
r

6
' 
b
u
ry

0.25" min. wall

6
' 

m
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u
m
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o
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rating of 250 p.s.i.
2" valve min. pressure

Pipe Size

STREET
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D
R
IV

E
W

A
Y

P
A
R

K
IN

G
 L

O
T

2
'-
6
"

Max
8"

10"3"

26"

5"

4'-0" TYP.

26"

6" 6"

2
'-
8
"

5"

installment method A.
polyethylene film; ANSI/AWWA C105/A21.5,
Wrap all pipe, fittings and appurtenances with

6"

2
'-8

"

6"

26"

max
8"

5"5"

10"3"

TAPPING SLEEVE,  VALVE & WELL DETAIL 6' DIA.GATE VALVE & WELL DETAIL

TYPICAL FIRE HYDRANT FACINGFIRE HYDRANT GUARD POSTS DETAIL2"  BLOWOFF ASSEMBLY 

 size
Gate valve

    "A"
Diameter

6" & 8"

10" & 12"

16"

5'-0"

6'-0"

6'-0"

CENTER OF PARKING LOT

above final grade
Min 18" - 24" max.

valve
Companion

W
a
te
r 

m
a
in

12" (typ.)

45"

3
'

3
'-
6
"

2'-6"

5
.5
'

2" min.

4"

6"

8"

12"

16"

24"

12.75"

14"

16"

20"

24"

36"

0.375"

0.375"

0.375"

0.375"

0.406"

0.532"

Notch for strapping (typ.)

Skid 90°

Blocking brace

Cable

Position brace90°

5' max.

5' max.

W
a
te
r 

m
a
in

6
' 

m
in
im

u
m
 c

o
v
e
r

6
' 
b
u
ry

NOTE:

D
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IV
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Y
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R

K
IN

G
 L

O
T

TRENCH DETAIL 'G'

3'

"A" dia."A" dia.

shall conform to A.S.T.M. C-478
eccentric transition sections
Precast reinforced concrete

Proposed Water Main

OR WITHIN THE INFLUENCE OF ROADBED
UNDER ROAD BED

WATER MAIN

to maintain support for the exist main
placed inside & outside of  gate well 
3500 p.s.i. thrust block shall be

Water Main
Proposed

to undisturbed earth
Conc. thrust block

shall conform to A.S.T.M. C-478
eccentric transition sections
Precast reinforced concrete

joint
Mortar

 AND DRIVEWAY
CORNER OF STREET

to undisturbed earth
Conc. thrust block

CL

CL

(18" min. length) 
6" water main

to undisturbed earth
Conc. thrust block

CL

(18" min. length) 
6" water main

to undisturbed earth
Conc. thrust block

piece
Wood cross

pea pebble
filled with
Space to be

size)
(see table for
Steel casing

(see table for size)
Steel casing

3-locations (min.)
Strapping

position brace
Wolmanized

timber skid
Wolmanized

After The Water Main Is Installed Through The Casing
Note: The Ends Of The Casing Shall Be Sealed

Casing Diameter
Recommended Minimum

Wall Thickness
Minimum Casing

to undisturbed earth
Conc. thrust block

to undisturbed earth
Conc. thrust block

Standard "Breakaway" hydrant

1"

8
"

 "L" HYDRANT CONNECTION

Conc. anchorage

to undisturbed earth
Conc. thrust block

required
Vertical bend, as 

Standard "Breakaway" hydrant

1 1/8"  operating nut open left

And Hydrant Inlet
All Joints Between Hydrant Tee
Swivel Glands Are Required On
D.I. Megalug Retainer Gland Or

NOTE:

Included In The Hydrant Assembly
(1' max.) Where Required, Shall Be
Vertical Hydrant Extensions
NOTE:

Brass Conversion Seat Installed
Have E.J. No. 946504 6BR
All End Of Line Hydrants Shall
NOTE:

required
main as
or 6" water
6" - 90° bend

concrete
fill with grade B
6" I.D. steel post

Grade B concrete

or 16" W.M.
6", 8", 12", 
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NOTIFY CITY OF TROY ENGINEERING DEPT. AT 248-524-3409 PRIOR TO STARTING ANY WORK

C
W
IL

L
IA

M
 J
. 

H
U

O
T

A
R
I,
 P
.E
. 
#
4
3
2
3
1

A
P

P
R

O
V

E
D
 

B
Y
 
:

D
A

T
E
 
:

W
I
L

L
I
A

M
 

J
. 

H
U

O
T

A
R
I
, 

C
I
T

Y
 

E
N

G
I
N

E
E

R

EJ #103861 cover C, 1 hole, "Troy Water" 
EJ #00302414A01 frame in asphalt
EJ #00302514A01 frame in concrete
EJ #104010 frame in greenbelt.
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:

Fire Department offices shall be contacted (248-524-3419).
Note:  When questions arise regarding the facing of a hydrant,  the 
 
be checked after paving is in place.
Guard Posts Detail".  Final grade of hydrants in paved areas shall 
Hydrants in vehicular areas shall have protection per "Fire Hydrant 
 
12" extension.
has been approved. Adjustment of hydrant shall include no more than 
Final grade of hydrants shall be checked after final grade of ground
 
tions, i.e. screen wall, landscaping material, dumpster, etc.
for fire department useage. the hydrant shall be free from obstruc-
Hydrants shall be faced such that it is in the most optimum postion

compacted in place to 95% max. density
MDOT Class II or IIA granular material

in place to 95% max. density
granular material compacted 
MDOT Class II or IIA 

"W"

Existing ground

12"

otherwise specified
sewer trench unless 
Material excavated from

Water Main
Proposed 

NOT UNDER ROADBED
WATER MAIN

TRENCH DETAIL 'F'

top of well (see note no. 12 )
top step max. 24" below 
step max. 24"above floor,
Steps at 16" o.c. bottom 

top of well (see note no. 12 )
top step max. 24" below 
step max. 24"above floor,
Steps at 16" o.c. bottom 

Grass

3/4"± 1/4"

1/8"± 1/8"
Pavement

or approved alternate 
stop ( Mueller h15000 )
1" brass corporation 

or approved alternate
stop ( Mueller h15000 )
1" brass corporation 

GLWA standard threads
2 - 3 3/4" nozzles with 

or approved alternate 
stop ( Mueller h15000 )
1" brass corporation 

3" max.
two 3-3/4” nozzles having GLWA standard thread.
Hydrants shall open counter-clockwise and be supplied with 
or Mueller A425 Super Centurion 200 with a breakaway flange.  
5. All hydrants shall be City of Troy standard EJ 5BR250

so they are not in the ditch line or back slope of ditch.
4. Hydrants shall be set on property line side of the ditch

specification C-105/A21.5; installment method A.
encased in polyethylene film conforming to A.N.S.I./A.W.W.A.
All ductile iron pipe, fittings and appurtenances shall be

4 wedges per joint.  
12” pipe requires 2 wedges per joint, 16” and larger requires
approved alternate with serrated brass wedges.  6” thru
joints.  Push on joints shall be tyton, super belltite or
lined (with interior bituminous coating) with push on type
ANSI/AWWA C151/A21.51 for Class 54, double cement
3. Ductile iron pipe shall meet the requirements of

3 weeks of meeting.
pre-construction meeting.  Construction shall start within
companies and governmental agencies 10 days prior to
owner’s, Engineer shall submit approved plans to all utility
governmental agency representatives may be present.  The
the City Engineer, in which various utility companies and 
construction  meeting at a time and place as arranged by
2. Prior to construction, the contractor shall attend a pre-

upon request.
City of Troy.  Detailed written specifications are available
conform to the current standards and specifications of The
1. All Water Main and Water System construction shall

Finish grade (F.G.)

( 4" min. - 6" max. )
Brick or conc.

2" min. - 3" max..

"W" = nomial pipe size + 16 "

"W" = nomial pipe size + 16 "

4" min. 4" min. 4" min.

FRONT OF BUILDING

45"

(T
Y
P
)

 3
4
"

(T
Y
P
)

 3
2
"

2'-6"

2
"

.

Height (A.S.T.M. C-478) Shall Be Used
Riser Sections  1'-4",  2'-8",  4'-0"   In 
48" Dia. Precast Rein. Conc. Gatewell
Where Required For Greater Depth

shaft) with #6 enlarged base
3 piece screw type box (5 1/4" 
standard 6" gate valve and 

shaft) with #6 enlarged base
3 piece screw type box (5 1/4" 
standard 6" gate valve and 

required for grade
Hydrant tee, rotated as

of hydrant tee
45° maximum rotation 

for grade (45° Maximum)
Hydrant tee, rotated 

length) as required for grade
6" water main (18" min. 

Proposed Water Main

rotation of hydrant tee
45° maximum
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( PDF ) and one digital copy ( DWG or DGN ) is required. 
to the City of Troy Engineering Department.  One electronic copy 
20. Before final acceptance, As-Built drawings must be submitted

by the City.  The bond shall be for 35% of the construction costs.
guarantee bond to the City, dated from the time of final acceptance
19. The contractor shall provide a 3 year maintenance and

rough grading is completed to within 12” of proposed finish grade.
18. In new developments, water main shall not be installed until

coordinated with the City of Troy Engineering Department.
passed bacteriological testing.  Final connections shall be
until the new main has been successfully pressure tested and has
17. Connections to the existing water system shall not be made

for bacteriological tests.
lengths.  The City will perform all pressure tests and pull all samples
length is 3000 feet.  The City of Troy reserves the right to test shorter
of pipe in 2 hours at a test pressure of 150 p.s.i.  The maximum text
shall not exceed 0.18 gallon per inch diameter of main per 1000 feet
16. The maximum permissible leakage, during hydrostatic testing,

16” and 24” pipe.
push-on joint) is 14 inches for 4” thru 12” pipe and 8.25 inches for
The maximum allowable deflection (for 1 full length of pipe with
alignment shall only be accomplished with the owner’s approval.
15. Deflection of pipe joints to obtain the desired clearances or

vertical bends, thrust blocks and anchorages.
in order to obtain the desired clearances must be accomplished with 
or permit, whichever is greater adjustments to the water main depth 
between the water main and any utilities or as specified on the plans
14. A vertical clearance of 1.5 feet (minimum) must be maintained

shall remove the blow-off assembly.
the approval of the City of Troy Water Department, the contractor
existing main.  Upon successful completion of the tests and with
testing purposes, in all stubs and points of connection to the
13. A two (2) inch blow-off assembly shall be installed, for

there must be clear access to steps.
pipe along the straight vertical wall of the eccentric gatewel,
gatewell manufacturer.  Steps shall align over the center of the
Polypropylene or approved alternate and installed by the
12. Steps are to be MSU# 360 ALU Poly, MA Industries PSI

p.s.i. (minimum) at 28 days.  Dry mix not permitted.
or pugs.  Concrete shall have a compressive strength of 3500
11. Concrete thrust blocks are required at all bends, tees, caps

Engineer or Inspector.  Split retainers not allowed.
retaining gaskets.  Field lock glands may be required by the
rating with double cement lining, mechanical joints and megalug
ANSI/AWWA C153/A21.53 (compact fittings), 350 p.s.i. pressure
10. All fittings shall be ductile iron in accordance with

-the-line gate valves, inside the gatewell.
thrust block at the cap.  Oak blocking is required for all end-of
shall be installed with megalug retainer glands and a concrete
extending 6 feet beyond the gatewell.  The valve, pipe and cap
9. All end-of-the-line gatewells shall have a capped stub

a 3-piece screw type box (5-1/4” shaft) with #6 enlarged base.
precast concrete gatewell.  Hydrant valves shall be housed in
8. Gate valves and tapping valves shall be housed within a

the requirements of the City of Troy.
Engineer.  Bypass valve shall be a gate valve conforming to
with ANSI/AWWA C-500 unless otherwise specified by the
than sixteen (16) inches in diameter.  Bypass in accordance
Shop drawings must be submitted for all gate valves greater

to open, counterclockwise.
The valve shall be furnished with a 2” square operating nut, left 
double “O” Ring replaceable seal plates and mechanical joints.  
valve shall be cast with an iron body with a bronze non-rising stem, 
and C-515.  All valves shall have double resilient seats.  The 
Mueller series 2360 & 2361 conforming to ANSI/AWWA C-509 
7. All gatewells shall be City of Troy standard EJ series “RW” or 

Hydrant extensions shall be included in the hydrant assembly.  
lowering of the hydrant to the elevation of the road centerline).  
flange.  (the purpose of this requirement is to provide for the future 
inserting barrel extensions between the head and the top barrel 
hydrant shall be extended upward (from road centerline) by 
When the existing ground is higher than the road centerline, the 
hydrants and shall be set to the elevation of the existing ground.  
6. Unless otherwise shown on plans hydrants shall be Type “L” 
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Know what's below .
      Call  before you dig.
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