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1.  THE PUMPER CONNECTION SHALL FACE THE STREET.

5.  ALL JOINTS SHALL BE RESTRAINED BY AN OWNER APPROVED METHOD; FIELD LOCK

2.  SET THE HYDRANT GRADE LINE AT PROPOSED GRADE OR AS FIELD DIRECTED.

3.  SET THE VALVE BOX COVER FLUSH WITH THE EXISTING GRADE LEVEL.

4.  ALL WORK AND MATERIALS FROM THE CENTER LINE OF THE MAIN TO AND INCLUDING THE HYDRANT

    WILL BE PAID FOR BY UNIT PRICE BID ITEM FOR HYDRANTS.

    GASKETS, ANCHORING COUPLINGS, RODS OR THRUST BLOCKS.

6.  THE CONTRACTOR MAY USE CONCRETE BRICK AND DRY MIX CONCRETE FOR THRUST BLOCKS.

7.  HYDRANT BARRELS ARE TO BE PAINTED YELLOW.  CAPS WILL BE COLOR CODED TO MAIN.

    SIZE.  6"=RED, 8"=ORANGE, 10" AND 12"=GREEN, 16" AND 20"=BROWN, 24" & GREATER=BLUE.

8.  90 DEG. HYDRANT TEES ARE APPROVED WHERE SPACE REQUIREMENTS ARE LIMITED.

9.  EACH HYDRANT INSTALLATION SHALL BE INSPECTED BY WSC PERSONNEL PRIOR TO BACKFILL.

GRADE

HYDRANT DRAIN HOLE

SHALL BE SEALED AT THE

FACTORY WITH A BRONZE PLUG.

THRUST BLOCK.

POURED CONCRETE

15" X24" X24" 3000 PSI.

EARTH; RESTRAINED

UNDISTURBED

POUR AGAINST

JOINTS ARE REQD.

COMPACTED MDOT TYPE II SAND BACKFILL

3 PIECE CAST IRON VALVE BOX

COVER LABELED "WATER"

WATER

CITY OF FLINT

UTILITY DEPARTMENT

FIRE HYDRANT DETAIL

DATE:  JULY 2006 APPROVED:

SD-1W

THRUST BLOCK

KEEP CLEAR OF

JOINTS

UNDISTURBED GROUND

MECHANICAL  JOINT  TEE

VARIES

6" GATE VALVE

SUPPORT ON BRICK

6"

9"

15"
9"

9" X9"

CONC. BLOCK

6" PIPE

3000 PSI

THRUST BLOCK

PLACE MIN 2'

BEHIND CURB

0.3' FROM

SIDEWALK

VLAVE BOX

OPEN VALVE

CLOCKWISE

HYDRANT OPENS

CLOCKWISE

3000 PSI CONC

THRUST BLOCK

12"

12"

NOTES

AWWA STANDARD C502 HYDRANT SHALL BE EJIW MODEL 5BR250

DUCTILE IRON HYDRANT. OPERATING AND CAP NUTS ARE TO BE

7/8" SQUARE.

APPROVED:

PRESSURE TAPPING SLEEVE AND VALVE

SD-2W

CITY OF FLINT

DPW ENGINEERING

DATE:  4-99

NOTES:

1.  ALL PRESSURE TAPS MUST BE INSTALLED BY  W.S.C. IN A CONCRETE VALVE MANHOLE

(SEE WATER VALVE MANHOLE DETAIL SD-5W).

2.  ALL TAPPING SLEEVES SHALL BE MECHANICAL JOINT BY FLANGED OUTLET, 

DUCTILE IRON BUILT IN TWO SECTIONS.

4.  OUTLET FLANGE IS CLASS 125 ANSI  B16.1.

NORMALLY DUCTILE IRON CLASS  53-54.

3.  THE GASKET FOR MAIN LINE SHALL BE MADE FOR THE PIPE MATERIAL IN PLACE,

7.  THE VALVE SHALL BE FLANGED, CONNECTED TO THE SLEEVE BY MECHANICAL JOINT

6.  APPROVED MECHANICAL JOINT SLEEVE; CLOW F5205 MUELLER H-615, AMERICAN

5.  TAPPING TEE SHALL HAVE A BUILT-IN TEST PLUG.

8.  THE VALVE SHALL HAVE OVERSIZE SEAT RINGS TO PERMIT ENTRY OF THE TAPPING

TO THE LINE TO BE CONSTRUCTED.

DARLING H-1004 OR EQUAL.

MACHINE CUTTERS.

9.  THE VALVE SHALL MEET ALL REQUIREMENTS OF AWWA C-500.

10.  THE MINIMUM SIZE MANHOLE SHALL BE 5'-0" INTERNAL DIAMETER.

11.  THE TOP OPENING SHALL BE CENTERED ON THE VALVE OPERATING NUT.

12.  USE CITY STANDARD RING & COVER FOR COVER WITH 24" OPENING.

TAPPING SLEEVE

FLANGED TO TAPPING SLEEVE

MECHANICAL

JOINT END

APPROVED

VALVE

APPROVED:

SD-3W

DPW ENGINEERING

CITY OF FLINT

IN-LINE BUTTERFLY VALVE

DATE:  4-99

BUTTERFLY VALVES ARE

ACCEPTABLE FOR 16" AND

LARGER VALVES WITH 10"

COUPLING PIECE IN A 6'

DIAMETER MANHOLE.

MANHOLE FRAME & COVER

5'-6" MIN.

24" OPENING CENTERED

OVER VALVE OPERATOR

CONCRETE WRAP

ADJUSTING BRICK

PRECAST MANHOLE

SPOOL PIECE

COUPLING (10" MIN.)

IN-LINE BUTTERFLY VALVE

DATE:  4-99

DPW ENGINEERING

LOCATION OF THRUST BLOCK RESTRAINT

CITY OF FLINT

SD-4W

APPROVED:

HYDRANT

POURED

CONCRETE

THRUST

BLOCK

TYP.

VERTICAL

BENDS TYP.

#5 O

DOUBLE

ANCHOR

RODS

TRENCH

POURED

CONCRETE

ANCHORS

UNDISTURBED

BANK TYP.

NOTE:  CONTRACTOR SHALL HAVE

             PRIOR APPROVAL OF THE

             PROPOSED METHOD OF

             RESTRAINT

DIRECTION

OF THRUST

DPW ENGINEERING

CITY OF FLINT

WATER VALVE MANHOLE

DATE:  4-99

SD-5W

APPROVED:

MANHOLE FRAME & COVER

, EAST JORDAN 1040 TYPE A

 OR NEENAH 1642 SOLID COVER

LABELED "WATER" SEE PLANS

 AND MANUAL FOR PAY ITEM

24" OPENING CENTERED

OVER VALVE OPERATOR

NOTES:

1. GATEWELLS SHALL BE BRICK AND BLOCK CONSTRUCTION UNLESS OTHERWISE APPROVED BY THE 

3.  RESILENT SEATED WEDGE GATE VALVES ARE SPECIFIED- SEE SPECIAL PROVISION FOR ALTERATION

4.  ALL PRESCRIBED TAPS 4" TO 10" (INCLUSIVE) MUST BE ENCLOSED IN A 4 FOOT DIAMETER GATEWELL.

      PRESSURE TAPS 12" OR GREATER MUST BE ENCLOSED IN GATEWELLS WITH DIAMETER PER TABLE

5.  CONCRETE ADJUSTING BRICK OR RINGS ALLOWABLE TO A MAXIMUM ADJUSTMENT OF 18".

6.  FLAT PRECAST *" THICK CONCRETE GROOVED TOPS ARE NOT ACCEPTABLE, UNLESS APPROVED BY

     THE ENGINEER

STANDARD VALVES

SLEEVE SIZE   MIN. BASIN SIZE

6"

8" UNPAVED

8" PAVED

10"

12"-20"

24"

30"-42"

BOX-3 PIECE

BOX-3 PIECE

4' DIA. MH.

4' DIA. MH.

5' DIA. MH.

6' DIA. MH.

8' DIA. MH.

SLEEVE SIZE   MIN. BASIN SIZE

PRESSURE TAPPING

SLEEVES AND VALVES

12" X12"

16" X12"

24" X12"

5' DIA. MH.

6' DIA. MH.

8' DIA. MH.

5'-6"

MIN.

9"

6"

4"

PLACE BRICK AND

NON-SHRINK GROUT

AROUND PIPE OR RESILIENT

RUBBER WATERTIGHT SEAL

PER ASTM C-923 TO

ASSURE A WATER

TIGHT SEAL.

8"

4" MIN. COMPACTED SAND BACKFILL

ASTM C443

"O" RING

BRICK AND BLOCK OR,

ASTM C478

MANHOLE SECTION

BRICK AND BLOCK OR, IF APPROVED

PRECAST CONE ASTM C-478

2'-8" TO 5'-0"

5 Ft. DIA. MIN.

DATE:  4-99

SD-6W

APPROVED:

DPW ENGINEERING

FUTURE VALVE

CITY OF FLINT

1.  MECHANICAL JOINT MAINLINE TEE WITH MECHANICAL JOINT

    OUTLET FOR FUTURE VALVE.

2.  ANCHORING COUPLING.

3.  RESILENT SEATED GATE VALVE MECHANICAL JOINT 

4.  FOR VALVES REQUIRING A MANHOLE, EXTEND ONE LENGTH OF PIPE

    AFTER THE VALVE.  PLACE CONCRETE BRACED ENDCAP.

5.  PLACE WOOD BRACING INSIDE MANHOLE AFTER VALVE.

2

3

4

1

5

X MECHANICAL JOINT.

1.  PLACE 12" MDOT 23A CRUSHED LIMESTONE AT 95% MODIFIED PROCTOR

NOTES

SD-7W

CITY OF FLINT

DPW ENGINEERING

WATER MAIN BEDDING AND BACKFILL-TR DET G

DATE:  4-99 APPROVED:

    ON THE COMPACTED SAND BACKFILL FOR ALL DRIVES, ROADS, PARKING LOTS, OR

    OTHER HARD SURFACED AREAS.

IN 12" MAXIMUM LIFTS.  THIS INCLUDES SERVICE LEADS UNLESS BORED.  TESTING

2.  THE CONTRACTOR SHALL COMPACT MDOT TYPE II BACKFILL TO 95% MODIFIED PROCTOR

    SHALL BE DONE BY THE CONTRACTOR WITH THE TEST RESULTS GIVEN TO WSC PRIOR

    TO FINAL TESTING.

    6' BELOW THE ELEVATION OF THE CENTERLINE OF THE ROAD.  THE EXTRA DEPTH

    OF THE CENTERLINE OF THE ROAD, THE CONTRACTOR SHALL INSTALL THE WATERLINE

3.  WHERE THE GROUND ELEVATION AT THE TRENCH LINE IS ABOVE THE ELEVATION

    SHALL BE NOTED ON THE AS-BUILT DRAWINGS.

OD. + 12"

TRENCH WIDTH

MAXIMUM 30" FOR

6" TO 12" MAINS

O. D.6" 6"

SAND BEDDING MATERIAL

SHAPE TO PIPE BARREL

CRUSHED

LIMESTONE

MIX

TOP OF GROUND

MIN. 4" TOPSOIL

MATCH EXISTING/PROPOSED

ROAD/DRIVEWAY/SIDEWALK PROFILE

MDOT TYPE II, IIA

(AKA. SAND)

6" MIN.

DATE:  4-99
SD-8W

1" WATER SERVICE CONNECTIONS

CITY OF FLINT

DPW ENGINEERING

APPROVED:

1.  WATER SERVICE SHALL BE TUNNELLED(OR OPEN CUT-SEE PLANS)UNDER EXISTING PAVEMENTS STARTING 

A MINIMUM OF 5 FEET BACK OF CURB OR HARD SURFACING EDGE.

THE SERVICE LEAD IS NOT CONNECTED TO THE SHUT OFF VALVE.  THE CONTRACTOR SHALL EXCAVATE

2.  A 4' X4" X4" WOODEN MARKER PAINTED BLUE IS REQUIRED FOR ALL WATER SERVICE TAPS WHERE

AND BACKFILL FOR ALL JOBS.

3.  THE VALVE BOX SHALL BE CAST IRON AND A MINIMUM OF 6 FEET IN LENGTH.

FB-600 OR  EQUAL.  USE BRASS DOUBLE STRAPS FOR 1 1/2' AND 2" TAPS.

1 1/2" AND 2" DIAMETER WITH COPPER TO COPPER CONNECTIONS.  STOPS SHALL BE  FORD F-600,

4.  CURB STOPS SHALL BE INVERTED KEY VALVES FOR 3/4" AND 1" DIAMETER AND BALL VALVES FOR

5.  THE CONTRACTOR WILL SUPPLY ALL CURB AND VALVE BOXES FOR SERVICE 2" & UNDER.  THE INSTALLATION

SHALL BE DONE BY WSC EMPLOYEES AND OPEN TRENCHED AND BACKFILLED BY THE CONTRACTOR.

EASEMENT.

6.  IF THE PUBLIC WATER MAIN IS ON AN EASEMENT, THE CURB STOP SHALL BE PLACED WITHIN THAT

OR AS NOTED ON THE PLANS.

7.  WATER SERVICE TO BE PLACED AT THE CENTER OF FRONTAGE, WITH SANITARY SERVICE(10' SEPERATION),  AS 

ROADWAY

PROPERTY LINE/R.O.W.

ALL COUPLINGS SHALL

BE FLARED COPPER

PROPERTY LINE, CAP END

OR CONNECT TO EXISTING

SERVICE.

FOR NEW SUBDIVISION

EXTEND 10' BEYOND

ROADWAY

COMPACTED SAND BACKFILL 

OR FREE BORE; ROAD WIDTH

PLUS 5' EACH SIDE.

TYPE "K" SOFT TEMPER

COPPER TUBING

1"MIN DIA

4' X4" X4" MARKER

2-1/2"

PROPERTY LINE

12"

COMPACTED FILL

BUFFALO PATTERN

BOX 95 E CAST IRON

CURB STOPS SHALL BE

AN INVERTED KEY WITH

COPPER TO COPPER

CONNECTIONS

8" X12" X12" CONC. BLOCK

8.  EXCAVATION & BORING TO BE DONE BY CITY LICENSED CONTRACTOR .  TAP & SERVICE LINE 

INSTALLED BY WSC ONLY.

SPECIAL PROVISIONS FOR OPEN CUTTING

DPW ENGINEERING

OPEN CUTTING OF ROADS

CITY OF FLINT

SD-9W

DATE:  4-99 APPROVED:

HARD SURFACE AND/OR GRAVEL ROADS

1.  THE CONTRACTOR SHALL  ACQUIRE A SPECIAL OPEN CUT APPROVAL FROM THE CITY

OF FLINT DEPARTMENT OF PUBLIC WORKS.

2.  THE PROTECTION OF THE WORK SHALL BE IN ACCORDANCE WITH THE MICHIGAN MANUAL

UNIFORM TRAFFIC CONTROL DEVICES, BARRACADES, WARNINGS AND LIGHTING NECESSARY

FOR PUBLIC SAFETY SHALL BE INSTALLED.

3.  FOR HARD SURFACE ROADS, THE CONTRACTOR SHALL SAW-CUT THE SURFACE ON BOTH SIDES

    OF THE TRENCH TO THE ANTICIPATED WIDTH OF THE TRENCH PLUS 36 INCHES.

4.  THE CONTRACTOR SHALL EXCAVATE ALL MATERIAL TO THE PROPOSED GRADE.

5.  THE UTILITY SHALL BE PLACED ON A 4 INCH PREPARED SAND CUSHION.

6.  ALL BACK-FILL SHALL BE MDOT TYPE II BACK-FILL, PLACED IN ONE FOOT LIFTS THAT ARE

COMPACTED TO 95% MODIFIED PROCTOR.

SHALL BE 5 FEET FROM THE CURB ON EACH SIDE OF THE ROAD.

THE OUTSIDE EDGE OF THE OPPOSITE SHOULDER FOR CURB AND GUTTER SECTIONS AND

7.  THE SAND BACK-FILL SHALL EXTEND FROM THE OUTSIDE EDGE OF THE ROAD SHOULDER TO

8.  THE FINAL 12 INCHES OF ALL BACK-FILL SHALL BE 23AA LIMESTONE, COMPACTED TO 95%

MODIFIED PROCTER.  ALL SHOULDER SHALL HAVE A MINIMUM OF 4 INCHES OF GRAVEL.

SHALL BE 3500 PSI. CONCRETE PAVEMENT GRADE "A".

SHALL BE 1100T  BITUMINOUS AGGREGATE SURFACE COURSE, DENSE GRADED, AND CONCRETE

9.  THE CONTRACTOR SHALL REPLACE THE SURFACE WITH LIKE MATERIAL.  BITUMINOUS SURFACE

PATCHES TO KEEP THE ROAD OPEN TO TRAFFIC.

EXCEED 8 HOURS.  THE CONTRACTOR MAY USE THE ROAD SHOULDER AND TEMPORARY

10.   A PUBLIC ROAD MAY BE CLOSED FOR ONE-HALF THE WIDTH, BUT THE CLOSING TIME CANNOT

CRUSHED STONE BEDDING

HMA

IN LIFTS

12" OF "23A"

LIMESTONE

18"

EACH SIDE

CONCRETE

PAVEMENT

8"(MINIMUM) UNIFORM 3500 PSI CONCRETE

AIR ENTRAINED

3.5" MIN OF BIT

BASE COURSE HMA 2C

1-1/2" OF BIT SURFACE

COURSE HMA 4C

TYPICAL

APPROVED:

D= 18" FOR SHOULDER/DITCH STREETS

SD-10W

DATE:  4-99

DPW ENGINEERING

BORE & JACK CONSTRUCTION

CITY OF FLINT

D- 30" FOR LIMITED ACCESS/X-WAYS

AND RAMPS WITHOUT CURBS

6' MIN. TO TOP

OF CASING

HARD SURFACE ROAD

STEEL CASING PIPE ASTM A-139 GRADE B

FURNISHED IN 20' LENGTHS, PREPARED

FOR FIELD WELD

NOTES

1.  ALL BORING AND JACKING WORK WITHIN M.D.O.T. TRUNKLINE R.O.W. REQUIRES DEPARTMENT

     APPROVAL AND THE COMPLETION OF PERMIT FORM #2205.

2.  M.D.O.T. REQUIREMENTS REGARDING SHEETING AND BRACING OF THE FACE OF THE BORE PIT

     AND THE PROTECTION OF THE ACCESS PIT AND EXCAVATED MATERIAL, INCLUDING FENCING

     AND BARRICADES SHALL BE INCORPORATED INTO PERMIT FORM #2205.

3.  THE CONTRACTOR SHALL SUPPLY INSURANCE REQUIREMENTS MEETING THE LIMITS OF THE

     M.D.O.T. MEMO OF 1/13/89 PRIOR TO RECIEVING A PERMIT TO CONSTRUCT.

4.  THE LEADING EDGE OF THE CASING PIPE SHALL PRECEDE THE AUGER BY A LENGTH EQUAL

     TO OR GREATER THAN 1/2 THE DIAMETER OF THE CASING.

5.  THE ANNULAR VOID BETWEEN THE CASING AND THE CARRIER PIPE SHALL BE FILLED WITH

     PEASTONE.  THE ENDS OF THE CASING PIPE SHALL BE BULKHEADED WITH AN 8" WATERTIGHT

     MASONRY BULKHEAD.

6.  THE JOINTS SHALL BE KEPT ON GRADE WITH WOOD SKIDS AND METAL BANDS UNTIL THE

     PLACEMENT OF THE PEASTONE.

ON STATE ROADS

SIZE & MATERIAL

MIN. CASING

DIA. O.D.

INCHES

MIN. WALL

THICKNESS

INCHES

8" D.I. WATER MAIN OR

SMALLER

6" SANITARY SEWER

V.C.P.OR P.V.C.

12.75 0.188

"D" DIMENSION; PAVEMENT FACE OF BORE PIT

1.  FREEWAY AND LIMITED ACCESS R.O.W.

     FOR EXPRESSWAY AND RAMPS....................10'

2.  FREEWAY AND LIMITED ACCESS R.O.W.

     HAVING GUARD RAIL OR CURB......................20'

3.  UNCURBED ROADWAYS, FREE ACCESS.......15'

4.  CURBED ROADWAYS, FREE ACCESS............10'

10"-12" D.I. WATER MAIN

8"-10" SANITARY SEWER

16" D.I. WATER MAIN

12"-15" SANITARY SEWER

20"-24" D.I. WATER MAIN

18" SANITARY SEWER

CONCRETE

CONCRETE

21"-24" SANITARY SEWER

20.00

24.00

30.00

36.00

.0250

0.250

0.312

0.312

JACKING PIT
EXCAVATED

AREA

CITY OF FLINT

DPW ENGINEERING

BORE & JACK CONSTRUCTION

ON CITY OF FLINT STREETS

SD-11W

DATE:  4-99 APPROVED:

8' MIN. TO TOP OF CASING, DITCH STREETS

6' MIN. TO TOP OF CASING, CURB & GUTTER

FOR FIELD WELD

FURNISHED IN 20' LENGTHS, PREPARED

STEEL CASING PIPE ASTM A-139 GRADE B

JACKING PIT

HARD SURFACE ROAD

D= 18" FOR SHOULDER/DITCH STREETS

D- 5' FOR CURB AND GUTTER STREETS

EXCAVATED

AREA

SIZE & MATERIAL

8" D.I. WATER MAIN OR

6" SANITARY SEWER

V.C.P.OR P.V.C.

CONCRETE

CONCRETE

8"-10" SANITARY SEWER

16" D.I. WATER MAIN

12"-15" SANITARY SEWER

20"-24" D.I. WATER MAIN

18" SANITARY SEWER

21"-24" SANITARY SEWER

10"-12" D.I. WATER MAIN

SMALLER

36.00

30.00

24.00

20.00

0.469

0.406

0.375

0.375

INCHES

12.75

MIN. CASING

DIA. O.D.

INCHES

0.375

THICKNESS

MIN. WALL

NOTES

1.  ALL BORING AND JACKING OPERATIONS WITHIN THE CITYOF FLINT R.O.W. WILL REQUIRE DEPARTMENT

     APPROVAL AND THE COMPLETION OF A PERMIT FORM.

2.  THE CONTRACTOR SHALL ABIDE BY ALL MIOSHA SAFETY PRECAUTIONS INCLUDING BARRICADING

    PER THE MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.  THIS PROVISION SHALL

     BE ENFORCED BY THE CITY OF FLINT.

3.  THE CONTRACTOR SHALL PROTECT AND/OR RESTORE ALL PROPERTY WITHIN THE ROAD R.O.W.

4.  THE CONTRACTOR SHALL ABIDE BY ALL PERTINENT STANDARDS FOR SANITARY SEWER

     AND WATER MAIN INSTALLATION WITHIN THE RIGHT OF WAY.

5.  THE SHEETING OF THE FRONT FACE OF THE BORING PIT WILL BE REQUIRED IF UNSTABLE SOIL

     CONDITIONS ARE ENCOUNTERED.

6.  THE CASING PIPE MUST ALWAYS PRECEDE THE AUGER HEAD.

7.  THE CONTRACTOR SHALL NOTIFY THE PERMITTING AGENT 72 HOURS PRIOR TO BEGINNING

     CONSTRUCTION.

10.   A WOOD SKID AND METAL BAND MUST BE

11.  BOTH ENDS OF THE CASING PIPE SHALL BE

       MASONRY BULKHEAD.

INSTALLED AT ALL JOINTS TO MAINTAIN

ALIGNMENT.

BULKHEADED WITH AN 8" DEEP  WATERTIGHT

12.75

20.00

24.00

30.00

36.00

INCHES

DIA. O.D.

MIN. CASING

8"-10" SANITARY SEWER

21"-24" SANITARY SEWER

20"-24" D.I. WATER MAIN

16" D.I. WATER MAIN

12"-15" SANITARY SEWER

18" SANITARY SEWER

CONCRETE

CONCRETE

10"-12" D.I. WATER MAIN

SIZE & MATERIAL

V.C.P.OR P.V.C.

6" SANITARY SEWER

SMALLER

8" D.I. WATER MAIN OR

BORE & JACK CONSTRUCTION

ON RAILROAD RIGHT OF WAY

APPROVED:

0.375

0.531

SD-12W

0.406

0.469

DATE:  4-99

CITY OF FLINT

DPW ENGINEERING

THICKNESS

INCHES

0.375

MIN. WALL

NOTES

JACKING PIT
EXCAVATED

STEEL CASING PIPE ASTM-139, GRADE B,

CASING SHALL EXTEND FULL WIDTH OF THE PROPERTY

20' LENGTH PREPARED FOR FIELD WELD.

AREA

3' MIN.

6' MIN.

8" PLUG @ PROPERTY

LINE & JACKING PIT

1.  THE CONTRACTOR SHALL SECURE WRITTEN APPROVAL OF ALL INSTALLATION PROCEEDURES FROM

     THE RAILROAD COMPANY.

2.  THE BORE AND JACK OPERATION UNDER RAILROAD RIGHT OF WAY SHALL BE ON A CONTINUOUS

     BASIS.

3.  THE CONTRACTOR SHALL ABIDE BY ALL CONDITIONS OF THE RAILROAD LICENSE ISSUED TO THE

     OWNER FOR INSTALLATION.  THE PROPER INSURANCE AND/OR BONDS WILL BE SUPPLIED BY THE

     CONTRACTOR.

4.  THE CONTRACTOR SHALL BE REQUIRED TO PAY ALL RAILROAD INSPECTION FEES FOR PLAN

     REVIEW AND FIELD INSPECTION.

5.  THE RAILROAD SHALL BE NOTIFIED 72 HOURS PRIOR TO THE STARTING OF CONSTRUCTION.

6.  THE CASING PIPE SHALL EXTEND THE FULL WIDTH OF THE RAILROAD RIGHT OF WAY.

TYPICAL SHOULDER/DITCH RESTORATION ON ROAD

DPW ENGINEERING

SHOULDER/DITCH RESTORATION

DATE:  4-99

SD-13W

CITY OF FLINT

APPROVED:

ON CITY STREETS

FOLLOWING SEWER OR WATER MAIN INSTALLATION

WHERE SHOULDER WAS DAMAGED BUT NOT UNDERMINED.

CENTRLINE

PLAN GRADEGRAVEL DRIVING SURFACE

EXISTING PAVEMENT OR

4" COMPACTED**

SLOPE=1/2"

PER FT. GRADE

TO LINE

1

4
*

*

1

2

METHOD A

* OR ACCORDING TO ORIGINAL PLAN SLOPE OR FLATTER

** CLASS "A" AGGREGATE SHOULDER EST. 12 TON/100' STATION

MATERIAL SHALL BE MDOT 23A.

DPW ENGINEERING

MINIMUM PIPE RESTRAINT SCHEDULE

CITY OF FLINT

SD-14W

DATE:  4-99 APPROVED:

MINIMUM PIPE RESTRAINT SCHEDULE FOR

GROUND BURIED PRESSURE PIPES (1)

LENGTH IN FEET OF RESRAINT REQUIRED (2)

DEFLECTION ANGLE

22 1/2°
33 3/4° 45° 56 1/4°

67 1/2° 78 3/4°

90° TEE

OR 
DEAD 

END

PIPE

6"
3 6

11 16 23

8" 4 8
15 22 31

11
18 28 38

13
22 33 45

14
25 37 52

16
28 42 59

18
31 47 66

20
35 53 73

5

6

7

8

8

9

10"

12"

14"

16"

18"

20"

48"

42"

36"

30"

24"
11

13

15

17

19 43

39

34

29

23
40

50

59

67

75 113

101

88

75

61

157

141

123

105

85

29

41

49

59

68

77

86

95

111

136

160

184

206

37

50

61

73

84

95

107

118

138

170

199

228

255

1.  THIS TABLE IS BASED ON A TEST PRESSURE OF 180 PSI. (OPERATING

PRESSURE + WATER HAMMER).  FOR OTHER TEST PRESSURES, ALL VALUES

ARE TO BE INCREASED  PROPORTIONLLY.

OF THE TEE STEM.

EXCEPT FOR A TEE AT WHICH ONLY THE BRANCH IN THE DIRECTION

2.  IN EACH DIRECTION FROM POINT OF DEFLECTION OR TERMINATION

WATER MAIN 6" TO 10" AND 4 RODS 5/8" DIAMETER MINIMUM FOR 12"

3.  IF TIE RODS ARE USED, PLACE 2 RODS 5/8" DIAMETER MINIMUM FOR

AND LARGER.

FIRE PROTECTION LINE

DATE:  4-99

DETECTOR CHECK VALVE SHALL BE MUELLER

DPW ENGINEERING

SD-15W

APPROVED:

VALVE & METER INSTALLATION

FIRE PROTECTION LINE

VALVE & METER INSTALLATION

M

M

DETECTOR CHECK VALVE DETAIL

NOTE:

A-2600-6-02, OR APPROVED EQUAL, TAPPED AT

FACTORY OR BYPASS METER.

ALTERNATE BYPASS INSTALLATION

5/8" BYPASS METER

CHECK VALVE

CHECK VALVE

 VALVE

3/4" CORP.

FIRE PROTECTION LINE

5/8" BYPASS METER

(PURCHSED FROM WSC)

S

U

P

P

L

Y

SHUT-OFF VALVES

IN R.O.W.

B

U

I

L

D

I

N

G

M

P

R

O

P

E

R

T

Y

 

L

I

N

E

F

I
R

E

 
L

I
N

E

D

O

M

E

S

T

I
C

 
L

I
N

E

M

DETECTOR CHECK

VALVE WITH 5/8" 

BYPASS METER

CHECK VALVE

M

L

A

W

N

 
S

P

R

I
N

K

L

E

R

5/8"-2"

DOMESTIC METER

LAWN SPRINKLER METER

5/8"-2"

FIRE DEPT.

CONNECTION

1.  USE 3000 PSI CONCRETE FOR ALL THRUST BLOCKS.

APPROVED:

THRUST BLOCK DETAILS

DATE:  4-99

SD-16W

CITY OF FLINT

DPW ENGINEERING

2.  POUR AGAINST UNDISTURBED SOIL.

3.  KEEP BOLTS, FITTINGS AND JOINTS CLEAR OF CONCRETE.

4.  BEARING AREA  IS FIGURED ON 2000 PSI SOIL CAPACITY.

DIA. OF PIPE

OR

BRANCH OF TEE

6" WATER MAIN

8" WATER MAIN

12" WATER MAIN

14" WATER MAIN

24" WATER MAIN

90° BEND OR

SMALLER

A B C CBA CBA CBA

2'-O"

3'-O"

4'-O"

6'-O"

8'-O" 6'-6"

4'-O"

3'-O"

2'-O"

2'-O" 0'-9"

1'-O"

1'-6"

1'-6"

2'-O"
8'-O"

4'-O"

3'-O"

2'-8"

2'-O"
1'-O"

2'-O"

3'-O"

4'-O"

5'-0"
2'-O"

1'-6"

1'-6"

1'-3"

0'-9"

45° BEND 22 1/2° BEND

2'-O"

2'-O"

2'-O"

3'-O"

4'-O"

1'-O"

1'-O"

2'-O"

3'-O"

4'-O"

0'-9"

1'-O"

1'-6"

1'-6"

2'-O"
8'-O"

5'-O"

4'-O"

3'-O"

2'-O" 2'-O"

2'-O"

3'-O"

4'-O"

6'-O"

1'-O"

1'-9"

2'-O"

2'-O"

2'-6"

PLUGS, HYDRANTS

AND TEE

TABLE INDICATES MINIMUM BEARING

BEND  -  PLAN VIEW TEE  -  PLAN VIEW

1/2 A

1/2 A

A

AA

1/2 A

1/2 A

A

BB

1/2 B

1/2 B

C 6"

SECTION  A-A  BEND

PLUG

6"

1/2 B

1/2 B

6"

1/2 A

1/2 A

SD-17W

WATER MAIN BURY AT COUNTY DRAIN

APPROVED:

DITCH OR STREAM

DATE:  4-99

CITY OF FLINT

DPW ENGINEERING

NOTE:

THE DESIGN ENGINEER SHALL DETERMINE THE

FIELD ELEVATION AT THE DRAIN BOTTOM AND

NOTE AN ELEVATION ON THE PLAN PROFILE

VIEW.

SANITARY SEWER

OR CULVERT

5'-0"

MINIMUM

COVER

5'-0"

STANDARD

COVER 5'-0"

USE 22 1/2° BENDS

RESTRAIN ALL JOINTS

USE 22 1/2° BENDS

RESTRAIN ALL JOINTS

ELEVATION

18" MINIMUM LIMESTONE

STANDARD COVER

MINIMUM

COVER

5'-0"

WATER MAIN

FINISHED WIDTH OF

SHOULDER PER PLANS

2' MIN. OR

PER PLAN

12"

SAND BACKFILL

LIFTS TO 95%

MODIFIED PROCTOR

VARIES* VARIABLE

RAF HJK HJK HJK HJK HJK

HJKHJKHJKHJKHJKHJK

HJK HJK HJK HJK HJK

DOUBLE DETECTOR

10.  HYDRANT OPERATING AND CAP NUTS ARE TO BE 7/8" SQUARE.

WATER MAIN IS 8"

THE MINIMUM SIZE FOR ALL NEW CITY 

NOTE:

 OR JACKING AND BORING.  THE CONTRACTOR SHALL SUPPLY ALL K-COPPER

OR MATCH THE EXISTING CROSS-SECTION.  CONCRETE SHALL MEET THE REQUIREMENTS OF THE

11.  FOR EXISTING CONCRETE ROADS, THE CONCRETE REPLACED SHALL BE A MINIMUM OF 8" THICK,  

 LATEST MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION, 3500PSI(24.0MPa) PAVEMENT MIX.

ALIGNMENT.INSTALLED AT ALL JOINTS TO MAINTAIN7.  A WOOD SKID AND METAL BAND MUST BE

BULKHEADED WITH AN 8" DEEP  WATERTIGHT

       MASONRY BULKHEAD.

8. BOTH ENDS OF THE CASING PIPE SHALL BE

-SEE CARRIER PIPE DETAIL ON DETAIL SHEET

    ENGINEER

2.  CENTER OF THE OPERATING NUT IN THE MIDDLE OF THE FRAME AND COVER.

     OF MUNICIPAL WATER SYSTEM.

      BELOW RIGHT.

* PLACE VALVE AND BOX OUTSIDE

SIDEWALK, CURB OR PAVEMENT,

IDEALLY IN GREENSPACE.

2" MIN OF BIT LEVELING

COURSE HMA 3C

BASE SLAB SEPARATE

FROM RISER SECTION

MIN. 2 COURSES

BRICK AND/OR RINGS
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