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FUNCTIONAL CLASSIFICATION AND TRAFFIC DATA
URBAN MINOR ARTERIAL - ROLLING - 40 MPH DESIGN SPEED 

MARTIN LUTHER KING, JR. WAY
Fr: MAIN STREET
To: 0.10 MILE EAST OF OTT STREET

ADT (2014)
ADT (2034)

16,000
21,130

DHV 2,030
D (%) (design hour) 60/40
T (%) (design hour) 1%
V (MPH) 35

URBAN MINOR ARTERIAL - ROLLING - 30 MPH DESIGN SPEED 
GRACE STREET

Fr: 0.04 MILE SOUTHWEST OF MARTIN LUTHER KING, JR. WAY
To: MARTIN LUTHER KING, JR. WAY

ADT (2014)
ADT (2034)

21,000
27,735

DHV 2,385
D (%) (design hour) 55/45
T (%) (design hour) 4%
V (MPH) 25
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MARTIN LUTHER KING, JR. WAY - PHASE 1A

MARTIN LUTHER KING, JR. WAY - PHASE 1A

MAIN STREET - PHASE 1B

MARTIN LUTHER KING, JR. WAY - PHASE 1A
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MARTIN LUTHER KING, JR. WAY - PHASE 2

MARTIN LUTHER KING, JR. WAY - PHASE 2
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MARTIN LUTHER KING, JR. WAY
STATION 100+50 TO STATION 102+75

MARTIN LUTHER KING, JR. WAY
STATION 102+75 TO STATION 107+00

MARTIN LUTHER KING, JR. WAY
STATION 107+57 TO STATION 113+81
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INSET A INSET B INSET C INSET D

MAIN STREET
STATION 202+56 TO STATION 203+73
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Plastic Catch Basin (PCB)
N.T.S.

Concrete Sidewalk
N.T.S. Source: VHB LD_420

1/16

NOTES

1. PROVIDE EXPANSION JOINTS
        AT MIN. 100 FT. O.C. WITH PRE- 

FORMED JOINT FILLER.

2. PROVIDE TOOLED CONTROL
JOINTS AT 6' O.C.

3. FOR BUFFER AREA WIDTHS, SEE
TYPICAL SECTION SHEETS 2A AND
2A(1).

CONCRETE
SIDEWALK
1

2" PREFORMED
EXPANSION JOINT

BLDG. FACE,
FIXED OBJECT,
OR CONC. SIDEWALK SECTION

EXPANSION
JOINT
SEALANT

1
2"

4" AGGREGATE BASE
MATERIAL, TYPE I, NO. 21A

COMPACTED
SUBGRADE

VARIESCURB OR CURB/GUTTER

FINISH
PAVEMENT

4" CEMENT CONCRETE
CONCRETE FOR SIDEWALKS TO BE
3000 PSI

FINISH
GRADE

SECTION

EXPANSION JOINT DETAIL

REV

1.8% (MAX.)
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DUCTILE IRON WATER PIPE
DUCTILE IRON WATER PIPE IN EXISTING PAVEMENT
DUCTILE IRON WATER PIPE WITH ROCK UNDERCUT
DUCTILE IRON SEWER PIPE
DUCTILE IRON SEWER PIPE IN EXISTING PAVEMENT
PVC SEWER PIPE
PVC SEWER PIPE IN EXISTING PAVEMENT

LAYING CONDITION 6
LAYING CONDITION 7
LAYING CONDITION 5
LAYING CONDITION 4
LAYING CONDITION 2
LAYING CONDITION 3
LAYING CONDITION 2

PIPE TRENCH APPLICATIONS:

COVER

NPD=NOMINAL PIPE DIAMETER

PIPE

PAYMENT REPLACEMENT PAY AREA
AT MANHOLES = 8 FT DIAMETER
CIRCLE

TOPSOIL IS NOT ALLOWED
UNDER PAVEMENT, SIDEWALK,
ROAD, OR BUILDING: NO STONE
LARGER THAN 5" IN ANY DIMENSION;
COMPACTED IN 24" MAXIMUM LIFTS

NO STONE LARGER THAN 1"
IN ANY DIMENSION;
COMPACTED IN 6" LIFTS

PLACE AND COMPACT UNDER
PIPE TO PROVIDE SIDE
SUPPORT. AVOID
DISPLACEMENT OF PIPE FROM
PROPER ALIGNMENT.

INSTALL & SHAPE TO
PROVIDE CONTINUOUS PIPE
SUPPORT AT HORIZONTAL &
VERTICAL ALIGNMENT SHOWN
ON PLANS; WHERE ROCK IS
ENCOUNTERED IN THE TRENCH
BOTTOM SHALL BE EXCAVATED TO
A MINIMUM OF 6" BELOW THE PIPE.

PAY WIDTH
PAVEMENT REPLACEMENT

BEDDING

HAUNCHING

INITIAL
BACKFILL

REMAINING
BACKFILL

LAYING
CONDITION

INITIAL
BACKFILL

REMAINING
BACKFILLBEDDING HAUNCHING

1
2
3
4
5
6
7

CONCRETE ENCASEMENT (SEE CITY STANDARD DETAIL)
CRA #68
CRA #68
CRA #68

CRA #68
CRA #68
CRA #68

CRA #68
CRA #68
SLM (95%)

#21A AGGREGATE
LM (85% NO LOAD-95% LIVE LOAD)
LM (85% NO LOAD-95% LIVE LOAD)

LM (85% NO LOAD-95% LIVE LOAD)
SH (95%)
SLM (95%)
SLM (95%)

SLM (95%)
SLM (95%)

SLM (95%)
SLM (95%) #21A AGGREGATE

(REFER TO LAYING CONDITION 6 OR 7)

NPD+24"
MAXIMUM

12"
MAX

NPD
2

6"

NPD
2

+ 12

NOTES:

A) COMPACTION SHOWN IN PARENTHESES SHALL BE DETERMINED BY ASTM D 698

B) MINIMUM SPECIFICATION: TRENCHES UNDER PAVEMENTS, SIDEWALKS, ROADS,
 & BUILDINGS SHALL BE COMPACTED TO 95% DENSITY AS DETERMINED BY
 ASTM D 698, 6 INCH MAXIMUM LIFTS.

C) IF NOT SPECIFIED OTHERWISE, MINIMUM COMPACTION SHALL BE BY ROLLING
 WITH EARTH-MOVING EQUIPMENT.

D) CRA SHALL BE VIBRATED USING A PLATE VIBRATOR OR SIMILAR EQUIPMENT
 TO REDUCE VOIDS AND LIMIT SETTLEMENT.

DESIGNATION    DESCRIPTION OF BACKFILL MATERIALS

CRA   COARSE AGGREGATE: VDOT SIZE AS SHOWN IN PARENTHESES

SLM   SELECT LOCAL MATERIAL: FREE OF DEBRIS, ROOTS, FROZEN
  MATERIALS. ORGANIC MATTER, STONES GREATER THAN 1" DIAMETER.
  UNIFIED SOILS CLASSIFICATION: ML/CL/MH/CH

LM   LOCAL MATERIALS: FREE OF STONES GREATER THAN 5" DIAMETER AND
  FOREIGN MATERIALS.

SH   WHERE USED AS BEDDING FOR ROCK UNDERCUT, USE MATERIAL WITH
  SOME PLASTIC TENDENCIES SUCH TO SEAL ROCK FISSURES SUCH AS
  SHALL-CLAY MIX. NOT TO SCALE

1. 7/01/04 2004 D CSM UPDATE SDC

DWG. NO.

PAGE
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15
PIPE TRENCH DETAIL

2. 2/22//06 VDEQ REVIEW COMMENTS DHG

DEPTH OF COVER

PIPE SIZE                     H

 <10"                       36"

12" & 16"                    48"

< 16"            CASE BY CASE

FINISH GRADE

H= MINIMUM DEPTH
OF COVER (SEE CHART)

"WATER" CAST
IN COVER

2 PC. ADJUSTABLE VALVE BOX
UP TO 10" VALVE.
3 PC. ADJUSTABLE VALVE BOX
FOR GREATER THAN 10" VALVE.

SUPPORTING BLOCKS,
SEE NOTE 2

DETECTOR TAPE

WATER MAIN

CONC. THRUST
BLOCK

SEE NOTE 4)

STONE BEDDING

UNDISTURBED SOIL

ANCHOR RODS (2)
#4 REBARS

TYPICAL
VALVE INSTALLATION

(NO SCALE)

2.5'x2.5'
BEARING AREA

"WATER" CAST
IN COVER

FINISH
GRADE

2 PC. ADJUSTABLE VALVE BOX
UP TO 10" VALVE.
3 PC. ADJUSTABLE VALVE BOX
FOR GREATER THAN 10" VALVE.

SUPPORTING BLOCKS,
SEE NOTE 2

WATER MAIN

UNDISTURBED SOIL

ANCHOR RODS (2)
#4 REBARS

2.5'x2.5'
BEARING AREA

CONC. THRUST
BLOCK

SEE NOTE 4)

TYPICAL
VALVE INSTALLATION

(NO SCALE)

IN UNPAVED AREAS
4" TOP SOIL

COMPACTED BACKFILL SEE
PIPE TRENCH DETAIL

STONE BEDDING

IN PAVEMENT ASPHALT SHALL BE
USED TO MATCH EXISTING
SURFACE FINISH DEPTH (4" MIN.)

  NOTE:

1. CONFIGURATION SHOWN FOR VALVES
  UP TO 16". FOR VALVES 16" AND
  LARGER SEE DWG. NO. 2A.

2. 4 BRICKS SHALL BE PLACED
  BENEATH EACH PIECE OF THE
  VALVE BOX WITH A MINIMUM OF 4"
  21-A STONE BEDDING FOR EQUAL
  AND LEVEL ADJUSTMENT AND LOAD
  TRANSFER.

3. FIELD CUTS NECESSARY ON
  SHALLOW VALVE INSTALLATIONS
  MUST BE APPROVED BY THE UTILITY
  INSPECTOR.

4. REQUIRED AT THE OPTION OF THE
  DIRECTOR.

NOT TO SCALE

1. 9/21/04 2004 D&CSM UPDATE SDC

DWG. NO.
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TYPICAL GATE VALVE
AND VALVE BOX
INSTALLATION



of

Project Number

Sheet

Drawing Number

Drawing Title

Issued for

Checked byDesigned by

Appvd.DateRevisionNo.

vh
b.

co
m

Date

Martin Luther King, Jr.
Way Widening

Harrisonburg, Virginia

November 9, 2016

67

34054.00

Two Columbus Center
4500 Main Street
Suite 400
Virginia Beach, VA 23462
757.490.0132

VALLEY ENGINEERING
I D E A S  M A D E  R E A L

3231 Peoples Drive
Harrisonburg, VA 22082
540.434.6365

Lic. No. 041066
TYSON N. ROSSERCO

MM
ONWEALTH      OF     VIRGINIA

PROFESSIONAL  ENGIN
EE

R

Details

2B(13)
29

NOT TO SCALE
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20
FIRE HYDRANT

HYDRANT AS SPECIFIED

ROTATE TOWARD
STREET AS INDICATED

ON PLANS

VALVE BOX
AS SPECIFIED

FINISH GRADE

WATER MAIN

3000 PSI CONCRETE
THRUST BLOCK

SET ON
UNDISTURBED

EARTH SEE NOTE 1

HYDRANT BURY
MARK TO MATCH
FINISH GROUND
SURFACE

6" MIN. DEPTH OF
#57 STONE ABOVE
THE DRAIN
HOLES3000 PSI CONCRETE

THRUST BLOCK
SET ON
UNDISTURBED
EARTH SEE NOTE 1

MINIMUM 12 CUBIC
YARD #57 STONE
FILLED PIT BELOW
DRAIN HOLES

4'-0"
MAX.

2' MIN.

SEE NOTE 3SEE NOTE 2

2' MIN.

6" DIA
DUCTILE
IRON PIPE
(SEE NOTE

4)

6" MECH.
JOINT GATE
VALVE (SEE

NOTE 4)

1'
6"

 M
IN

.
2'

-0
"

M
A

X
.

NOTES:

1. CONCRETE THRUST BLOCKS AT THE TEE AND HYDRANT ARE REQUIRED ON ALL
INSTALLATIONS EXCEPT WHERE REQUIRED BEARING SUPPORT CANNOT BE OBTAINED.
BEARING AREA REQUIRED FOR FIRE HYDRANT THRUST BLOCK SHALL BE EQUAL TO CITY
STANDARD FOR 90° BEND.

2. VALVE MUST BE ANCHORED TO THE MAIN TEE BY ONE OF THE FOLLOWING METHODS.

(A) USE OF APPROVED HYDRANT TEE (WITH LOCKING SWIVEL FLANGE)
(B) USE OF APPROVED MECHANICAL JOINT RESTRAINING GLANDS ON EACH JOINT.
(C) RODDING OR OTHER SPECIAL RESTRAINT DEVICE ONLY WHERE SPECIFICALLY

APPROVED
      BY DIRECTOR OF PUBLIC UTILITIES.

3. WHERE REQUIRED BEARING SUPPORT FOR HYDRANT THRUST BLOCK CANNOT BE
OBTAINED, JOINTS FROM VALVE TO HYDRANT SHALL BE RESTRAINED ACCORDING TO 2B.

4. DESIGNS REQUIRING FIRE HYDRANT LEAD LINES AND VALVES GREATER THAN 6" SIZE
SHALL BE REDUCED TO 6" DIRECTLY ADJACENT TO THE FIRE HYDRANT.  THRUST BLOCKS
SHALL BE SIZED BASED ON THE LEAD LINE SIZE.

5. FIRE HYDRANT WEEP HOLES SHALL NOT BE INSTALLED BELOW THE GROUND WATER
TABLE.  WHERE FIELD EXCAVATION REVEALS THIS CONDITION REDESIGN WILL BE
REQUIRED TO ADDRESS THE POTENTIAL CROSS CONNECTION.

2. 3/28/06 VDH REVIEW AND COMMENT DHG

NOT TO SCALE

1. 7/01/04 2004 D&CSM UPDATE SDC
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LOCATION OF
FIRE HYDRANTS

28" MAX.

SEE NOTES 1 & 2

18"
MAX.

24"
MAX.

TYPICAL
STREET CURB &
GUTTER

MANUFACTURERS
BURY MARK TO

MATCH FINISH
GROUND SURFACE

EXISTING GROUND
OR FINISHED

GRADE

SEE FIRE
HYDRANT

DETAIL

TYPICAL SECTION
STREET WITH CURB AND GUTTER

NOTES:

1. THE CLOSEST PART OF THE HYDRANT SHALL BE A MINIMUM OF 14"
FROM THE FLOW LINE OF THE CURB.

2. DO NOT EXCEED 18" IF HYDRANT BARREL IS WITHIN SIDEWALK THAT
DIRECTLY ADJOINS THE CURB.

L

FINISH GRADE

45° MAX

PLUG

PLUG

POUR AGAINST
UNDISTURBED EARTH
(TYPICAL)

90°, 45°, 22 12°,
OR 11 14° BEND

45° MAX

A A

B

B

PLAN VIEW

SECTION A-A

FINISH GRADE

SECTION B-B

LB

B

PLAN

1'-0"

45°

45°

3"
1'-0"2'-0"

L

H

H

2'-0"

NOTES:
1. CONCRETE SHALL HAVE 3,000 PSI STRENGTH AT 28 DAYS.

2. THE ABOVE TABLE IS BASED ON 2,000 PSF SOIL BEARING CAPACITY
   AND WORKING PRESSURE AS INDICATED.

3. ANCHOR BLOCK DESIGN FOR OTHER DESIGN CIRCUMSTANCES OR
   PIPE LARGER THAN 24" SHALL BE REVIEWED ON AN INDIVIDUAL BASIS
   BY THE DIRECTOR.

4. HEIGHT OF CONCRETE ANCHOR BLOCK ABOVE PIPE CENTERLINE IS
   13 THE H DIMENSION.

5. PROVIDE A 10 MIL PLASTIC BARRIER BETWEEN CONCRETE AND
   PIPE. OBTAIN INSPECTOR'S APPROVAL PRIOR TO PLACEMENT OF
   CONCRETE.

(1) APPROXIMATE VOLUME OF CONCRETE BASED ON
  100 PSI WORKING PRESSURE

MINIMUM CONCRETE ANCHOR

BLOCK DIMENSIONS-FEET

PIPE
SIZE

INCHES

DEGREE
OF

BEND

100 PSI WORKING
PRESSURE

L    H

150 PSI WORKING
PRESSURE

L    H

VOLUME
OF

CONCRETE
CU.YD.(1)

6"

8"

12"

16"

20"

24"

90°
45°

22 12°
11 14°

TEE/PLUG

90°
45°

22 12°
11 14°

TEE/PLUG

90°
45°

22 12°
11 14°

TEE/PLUG

90°
45°

22 12°
11 14°

TEE/PLUG

90°
45°

22 12°
11 14°

TEE/PLUG

90°
45°

22 12°
11 14°

TEE/PLUG

2.5   1.5
2.0   1.0
1.0   1.0
1.0   1.0
2.5   1.5

2.5   2.5
2.0   1.5
1.5   1.0
1.5   1.0
2.5   2.5

4.0   3.0
3.5   2.0
2.5   1.5
2.5   1.5
4.0   3.O

5.5   4.0
4.0   3.0
3.0   2.0
3.0   2.0
5.5   4.0

6.5   5.5
5.0   4.0
3.5   3.0
3.5   3.0
6.5   5.5

8.0   6.0
5.5   5.0
4.0   3.5
4.0   3.5
8.0   6.0

2.5   2.0
2.5   1.0
1.5   1.0
1.5   1.0
2.5   2.0

4.0   2.0
2.5   2.0
2.5   1.0
2.0   1.0
4.0   2.0

5.0   4.0
4.0   2.5
2.5   1.0
2.0   1.5
5.0   4.O

7.5   4.5
5.0   3.5
3.0   3.0
4.5   3.0
7.5   4.5

8.5   6.0
6.0   4.5
4.5   3.0
4.5   3.0
8.5   6.0

11.0   6.5
7.0   5.5
5.0   4.0
5.0   4.0

11.0   6.5

0.24
0.13
0.06
0.06
0.24

0.40
0.19
0.10
0.09
0.40

0.76
0.46
0.24
0.16
0.76

1.43
0.76
0.30
0.20
1.43

1.99
1.11
0.58
0.58
1.99

2.37
1.36
0.50
0.50
2.37

NOT TO SCALE

NO. DESCRIPTION INIT.
THRUST
BLOCKS

10

24

1. 7/01/04 2004 D&CSM UPDATE DHG

DWG. NO.

PAGE

ELEVATION
VIEW

PLAN VIEW

DESIGN AND CONSTRUCTION
STANDARD

"A"=TRENCH WIDTH
"B"=SIDE DEPTH INTO UNDISURBED
SOIL
"C"=DEPTH TO CENTER OF PIPE
"D"=BOTTOM DEPTH TO UDISTURBED
SOIL
"R"=PIPE DIAMETER DIVIDED BY 2

1/2" OF ROOFING FELT PLACED
UNIFORMLY TO ENCIRCLE
THE PIPE. OBTAIN
INSPECTOR APPROVAL
PRIOR TO PLACEMENT
OF CONCRETE.

DEAD END ANCHOR
DIMENSIONSLINE

SIZE
6"
8"
10"
12"
16"&
ABOVE

"A" "B" "C" "D"
2'-0"
2'-0"
2'-3"
2'-6"
R+18"

1'-0"
1'-3"
1'-6"
2'-0"
2'-0"

1'-6"
1'-6"
1'-6"
1'-6"
R+1'

1'-0"
1'-0"
1'-6"
1'-6"
R+1'

NOTES
1. BEARING AREA IS BASED ON 150 PSI TEST
    PRESSURE AND A SOILD BEARING PRESSURE
OF
    2000 PSF.
2. INCREASE BLOCK DIMENSIONS AS REQUIRED
ON
    SOILS WITH LOWER BEARING VALUES
3. CONCRETE ANCHOR MAY BE INSTALLED ON
    OPPOSITE SIDE OF VALVE PROVIDED THAT
THE
    VALVE & PLUG ARE RESTRAINED TO THE
ANCHOR
    BLOCK.

THE CITY OF
HARRISONBURG, VIRGINIA

APPROVED
MECHANICAL
JOINT
RESTRAINING
GLAND.

UNDISTURBED SOIL

WATERLINE

MECHANICAL
JOINT PLUGVALVE

UNDISTURBED SOIL

FINISHED GRADE

8' MINAPPROVED
MECHANICAL

JOINT RESTRAINING
GLAND

WATERLINE

2'
MIN

MECHANICAL
JOINT PLUG

UNDISTURBED SOIL

4'
MIN

9"

5"

SECTION VIEW

4-#6 BARS
ABOVE PIPE

4-#5 BARS

3-#5 BARS
EACH SIDE

4-#6 BARS
BELOW PIPE

NOT TO SCALE

"B"
MIN

"C" MIN.

"D" MIN.

"A"
MAX

"B"
MIN

DEAD END
ANCHOR FOR
MAIN EXTINSION

REVISIONS
DESCRIPTIONDATENO. INIT.

9/21/041. 2004 D&CSM
UPDATE

SDC

DWG. NO.

PAGE
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30
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LIMITS OF
TRENCH

EXCAVATION

PROPOSED OR EXISTING
PIPE OR UTILITY

GRAVEL TO CONFORM TO VDOT
NO. 68 FROM MID-DIA. OF NEW

PIPE TO MID DIA. OF EXIST.
PIPE UTILITY

PROPOSED OR EXISTING
PIPE OR UTILITY

SEE STANDARD
TRENCH DETAIL

IF PIPE IS GREATER THAN
OR EQUAL TO 15" DIA. & VERTICAL CLEARANCE
IS LESS THAN 18" SEE CONCRETE PIER DETAIL
IF PIPE IS ≥ 30" A CASING IS REQUIRED IF THE
LOWER PIPE IS WATER OR SEWER.
(SEE CHAPTER 4 DESIGN CRITERIA)

DETAIL APPLICABILITY
A.  ALL UTILITIES < 15"
B.  PIPES ≥ 15" AND < 30" DIA
WITH VERTICAL CLEARANCE > 18"

MINIMUM GRAVEL WIDTH

8" MIN. AT BARREL; 18"
WITHIN 2 FEET OF A
JOINT (SEE NOTES
FOR SEPARATION
OF WATER MAINS & SEWER)

SEE STANDARD
TRENCH DETAIL

PROPOSED OR EXISTING
PIPE OR UTILITY

12" 12"

"A"

"A"

LONGITUDINAL SECTION

CROSS SECTION
"A-A"

NOTES
1.  SEPARATION OF WATER MAINS AND SEWERS AS FOLLOWS:

A.  UNDER NORMAL CONDITIONS WATER LINES CROSSING SEWERS SHALL BE LAID TO PROVIDE A SEPARATION OF AT
      LEAST 18 INCHES BETWEEN THE BOTTOM OF THE WATER LINE AND THE TOP OF THE SEWER WHENEVER POSSIBLE.
B.  UNDER UNUSUAL CONDITIONS WHEN LOCAL CONDITIONS PREVENT A VERTICAL SEPARATION DESCRIBED IN A.(ABOVE)
          THE FOLLOWING CONSTRUCTION SHALL BE USED:

1.  SEWERS PASSING OVER OR UNDER WATER MAINS SHALL BE CONSTRUCTED OF THE MATERIALS REQUIRED FOR
     WATER MAIN CONSTRUCTION.
2.  WATER LINES  PASSING UNDER SEWERS SHALL, IN ADDITION, BE PROTECTED BY PROVIDING:

A.  A VERTICAL SEPARATION OF AT LEAST 18 INCHES BETWEEN THE BOTTOM OF THE SEWER AND THE TOP OF
      THE WATER LINE:
B.  ADEQUATE STRUCTURAL SUPPORT FOR THE SEWERS TO PROTECT EXCESSIVE DEFLECTION OF THE
     JOINTS AND THE SETTLING ON AND BREAKING OF THE WATER LINE; AND
C.  THAT THE LENGTH OF THE WATER LINE BE CENTERED AT THE POINT OF CROSSING SO THAT THE JOINTS
     SHALL BE EQUIDISTANT AND AS FAR AS POSSIBLE FROM THE SEWER.

NOT TO SCALE

1. 7/01/04 2004 D CSM UPDATE SDC
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UTILITY AND PIPE
CROSSINGS2. 2/22//06 VDEQ REVIEW COMMENTS DHG

WATER MAIN
LEAKAGE TESTING

REVISIONS
DESCRIPTIONDATENO. INIT.

7/01/041. 2004 D&CSM UPDATE SDC
PAGE

T-2

NOTES:
1. ALL NEW WATER MAINS SHALL BE TESTED IN ACCORDANCE WITH AWWA C600, AFTER BACKFILLING TO A

HYDROSTATIC PRESSURE NOT LESS THAN 15 PSI ABOVE THE DESIGN WATER PRESSURE FOR THE
SYSTEM OR 150 PSI, WHICHEVER IS GREATER.  ALL HIGH POINTS IN THE PORTION OF THE SYSTEM
UNDER TEST  SHALL BE VENTED AND ALL AIR SHALL BE EXPELLED FROM THE SYSTEM PRIOR TO
BEGINNING THE TEST.  THIS IS ACCOMPLISHED THROUGH THE USE OF AIR RELEASE VALVES PLACES AT
HIGH POINTS ALONG THE WATER MAIN.  WHERE CONCRETE THRUST BLOCKS ARE USED, THEY SHALL
HAVE ATTAINED THEIR FINAL SET STRENGTH PRIOR TO TESTING.

2. AFTER THE PORTION OF THE SYSTEM BEING TESTED HAS REACHED THE REQUIRED PRESSURE, THE
PRESSURE SHALL BE MAINTAINED FOR TWO HOURS.  AT THE CONCLUSION OF THE PRESSURE TEST,
VOLUME OF MAKEUP WATER REQUIRED TO REFILL THE PIPELINE SHALL BE DETERMINED BY
MEASUREMENT WITH A DISPLACEMENT METER OR BY PUMPING FROM A VESSEL OF KNOWN VOLUME.
ANY JOINTS OR FITTINGS AT WHICH LEAKAGE OCCURS SHALL BE REPAIRED TO ENSURE TIGHTNESS.

3. LEAKAGE SHALL NOT EXCEED THE VALUES FOR THE APPROPRIATE SIZE PIPELINE USING THE TABLE
PROVIDED.  THIS TABLE IS BASED ON THE EQUATION:

WHERE L=ALLOWABLE LEAKAGE IN GALLONS PER HOUR, N=NO. OF JOINTS IN THE LENGTH OF
PIPELINE TESTED, D=NORMAL DIAMETER OF THE PIPE IN INCHES, AND P=AVERAGE TEST PRESSURE
DURING THE LEAKAGE TEST IN PSI GAUGE.  IF THE PIPELINE UNDER TEST CONTAINS SECTIONS OF
VARIOUS DIAMETERS.  THE ALLOWABLE LEAKAGE WILL BE THE SUM OF THE COMPUTED LEAKAGE
FOR EACH PIPE.

4. LEAK SHALL BE REPAIRED AND RETESTED UNTIL THE LEAKAGE IS WITHIN THE LIMIT SET.  METHODS OF
REPAIR PRIOR TO RETESTING WILL BE DONE WITH THE DIRECTOR'S APPROVAL AND INSPECTION.

(TO OBTAIN LEAKAGE RATED IN LITERS PER HOUR, MULTIPLY THE VALUES IN THE TABLE BY 3.785)

L =(ND   P)/8900

ALLOWABLE LEAKAGE PER 1000 FEET OF PIPELINE IN GALLONS PER HOUR

NOMINAL PIPE DIAMETER - IN

8643 10 12 14 16 18 20 24 30 36 42 48 54

1.270.950.640.48 1.59 1.91 2.23 2.55 2.87 3.18 3.82 4.78 5.73 6.69 7.64 8.60
1.200.900.600.45 1.50 1.80 2.10 2.40 2.70 3.00 3.60 4.50 5.41 6.31 7.21 8.11
1.120.840.560.42 1.40 1.69 1.97 2.25 2.53 2.81 3.37 4.21 5.06 5.90 6.74 7.58
1.040.780.520.39 1.30 1.56 1.82 2.00 2.34 2.60 3.12 3.90 4.68 5.46 6.24 7.00
1.000.750.500.37 1.24 1.49 1.74 1.99 2.24 2.49 2.99 3.73 4.48 5.23 5.98 6.72
0.950.710.470.36 1.19 1.42 1.66 1.90 2.14 2.37 2.85 3.56 4.27 4.99 5.70 6.41
0.900.680.450.34 1.13 1.35 1.58 1.80 2.03 2.25 2.70 3.38 4.05 4.73 5.41 6.03
0.850.640.430.32 1.06 1.28 1.48 1.70 2.91 2.12 2.55 3.19 3.82 4.46 5.09 5.73
1.800.590.400.30 0.99 1.19 1.39 1.59 1.79 1.98 2.38 2.98 3.58 4.17 4.77 5.36
0.740.550.370.28 0.92 1.10 1.29 1.47 1.66 1.84 2.21 2.76 3.31 3.86 4.41 4.97
0.670.500.340.25 0.84 1.01 1.18 1.34 1.51 1.68 2.01 2.52 3.02 3.53 4.03 4.53
0.600.450.300.23 0.75 0.90 1.05 1.20 1.35 1.50 1.80 2.25 2.70 3.15 3.60 4.05

450
400
350
300
275
250
225
200
175
150
125
100

AVG. TEST
PRESSURE

PSI

DISINFECTION
OF

WATER MAINS

REVISIONS
DESCRIPTIONDATENO. INIT.

7/01/041. 2004 D&CSM UPDATE SDC
PAGE

T-7

VR 355-18-012.11 SECTION 3.58   DISINFECTION OF WATER MAINS

A. ALL WATER MAINS SHALL BE DISINFECTED PRIOR TO BEING PLACED IN OPERATION.

B. PRIOR TO DISINFECTION, ALL WATER MAINS SHALL BE FLUSHED UNLESS THE TABLET METHOD OF DISINFECTION IS
USED.  ALL VALVES AND HYDRANTS SHALL BE OPERATED DURING THIS OPERATION.  FLUSHING VELOCITIES SHOULD
NOT BE LESS THAN 2.5 FT/SEC.

C. METHODS OF CHLORINE APPLICATION:

1. CONTINUOUS FEED METHOD - POTABLE WATER SHALL BE INTRODUCED INTO THE PIPE MAIN AT A CONSTANT
FLOW RATE.  CHLORINE SHALL BE ADDED AT A CONSTANT RATE TO THIS FLOW SO THAT THE CHLORINE
CONCENTRATION IN THE WATER IN THE PIPE IS AT LEAST 50 MG/L.  THE CHLORINATED WATER SHALL REMAIN
IN THE MAIN AT LEAST 24 HOURS, AFTER WHICH THE CHLORINE CONCENTRATION IN THE WATER SHALL BE
AT LEAST 10 MG/L.  ALL VALVES AND APPURTENANCES SHALL BE OPERATED WHILE THE CHLORINATED
WATER REMAINS IN THE WATER MAIN.

2. SLUG METHOD - POTABLE WATER SHALL BE INTRODUCED INTO THE MAIN AT A CONSTANT FLOW RATE.
THE WATER SHALL RECEIVE A CHLORINE DOSAGE WHICH WILL RESULT IN A CHLORINE CONCENTRATION
OF 100 MG/L IN A "SLUG" OF THE WATER.  THE CHLORINE SHALL BE ADDED LONG ENOUGH TO INSURE
THAT ALL PORTIONS OF THE MAIN ARE EXPOSED TO THE 100 MG/L CHLORINE SOLUTION FOR AT LEAST
3 HOURS.  THE CHLORINE RESIDUAL SHALL BE CHECKED AT REGULAR INTERVALS NOT TO EXCEED 2000
FEET TO INSURE THAT ADEQUATE RESIDUAL IS MAINTAINED AS THE CHLORINATED WATER PASSES
VALVES AND APPURTENANCES, THEY SHALL BE OPERATED TO INSURE DISINFECTION OF THESE
APPURTENANCES.

3. TABLET METHOD - THIS METHOD SHALL NOT BE USED IF NON-POTABLE WATER OR FOREIGN MATERIALS
HAVE ENTERED THE MAINS OR IF THE WATER TEMPERATURE IS BELOW 5° C (41° F).  THE TABLETS SHALL
BE PLACED IN EACH SECTION AND IN ALL APPURTENANCES.  ENOUGH TABLETS SHALL BE USED TO
INSURE THAT A CHLORINE CONCENTRATION OF 25 MG/L IS PROVIDED IN THE WATER.  THEY SHALL BE
ATTACHED BY AN ADHESIVE TO THE TOP OF THE PIPE SECTIONS AND CRUSHED OR RUBBED IN
APPURTENANCES.  THE ADHESIVE SHALL BE ACCEPTABLE TO THE DIVISION.  THE VELOCITY OF THE
POTABLE WATER IN THE MAIN SHALL BE LESS THAN 1 FT/SEC.  THE WATER SHALL THEN REMAIN IN
CONTACT WITH THE PIPE FOR 24 HOURS.  ALL VALVES AND APPURTENANCES SHALL BE OPERATED
WHILE THE CHLORINATED WATER IS IN THE WATER MAIN.

D. FINAL FLUSHING - AFTER THE REQUIRED RETENTION PERIOD, THE CHLORINATED WATER SHALL BE FLUSHED FROM
THE MAIN USING POTABLE WATER.

E. TESTING - AFTER THE MAINS HAVE BEEN FLUSHED, THE WATER MAINS SHALL BE TESTED AS OUTLINED BELOW:

1. AFTER FINAL FLUSHING AND BEFORE THE WATER MAIN IS PLACED IN SERVICE, SAMPLES SHALL
BE COLLECTED AND TESTED FOR BACTERIOLOGIC QUALITY AND SHALL SHOW THE ABSENCE OF
COLIFORM ORGANISMS.  AT LEAST TWO SAMPLES SHALL BE COLLECTED AT LEAST 24 HOURS APART AT
INTERVALS NOT EXCEEDING 1200 FEET, AND TESTED BY A STATE HEALTH DEPARTMENT APPROVED
LABORATORY.

2. A SAMPLING TAP CONSISTS OF A CORPORATION COCK WITH METAL PIPE.  THE CORPORATION STOP
INLET SHALL BE MAKE, 1 INCH IN SIZE, PURSUANT TO CHAPTER 7, SECTION 7.5.  (UPON COLLECTION OF
SAMPLING THE CONTRACTOR SHALL CONSTRUCT A PARTIAL WATER SERVICE, CHAPTER 7, DWG. 26,
PAGE 46, OR MANUAL AIR RELEASE, DWG. 32, PAGE 52, COMPLETE AND READY FOR USE.)

3. SAMPLES SHALL BE COLLECTED BY CITY PERSONNEL UPON PRIOR SCHEDULING BY THE CONTRACTOR
WITH THE APPROPRIATE CITY DEPARTMENT PERSONNEL.

F. REPAIRS - CLEANING, DISINFECTING, FLUSHING, TESTING, OR SIMILAR OPERATIONAL ACTIONS SHALL BE IN
ACCORDANCE WITH THE MOST CURRENT STANDARD ISSUED BY AWWA.  (AWWA C-651)
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EXISTING SITE CONDITIONS

ADJACENT PROPERTY
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EROSION AND SEDIMENT CONTROL MEASURES
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