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SPECIAL CONDITIONS
1. A MINIMUM COVER OF THREE AND ONE HALF (3.5) FEET OVER THE PROPOSED LINES B. OPTIONAL PIPE SELECTIONS
IS REQUIRED. A

1A,

10,

11.

12.

A PRECONSTRUCTION CONFERENCE SHALL BE SCHEDULED WITH BOTETOURT COUNTY
PRIOR TO COMMENCING WITH CONSTRUCTION,

NO WORK SHALL BEGIN WITHOUT NOTIFYING BOTETOURT COUNTY 24
HOURS IN ADVANCE. THE CONTRACTOR IS RESPONSIBLE FOR
OBTAINING ANY AND ALL NECESSARY PERMITS.

NO WORK SHALL BEGIN WITHOUT WRITTEN APPROVAL OF
CONSTRUCTION PLANS,

WORK SHALL BE SUBJECT TO INSPECTION BY THE COUNTY
INSPECTORS AND DESIGN ENGINEER. SANITARY SEWER CUT SHEETS
SHALL BE SUBMITTED TO THE BOTETOURT COUNTY ENGINEER,

CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING AND
UNCOVERING ALL VALVE BOXES AFTER SURFACE TREATMENT OF
ROADS AND ADJUSTING BOXES TO FINAL ROAD GRADES, iF
NECESSARY.

ALL EXISTING UTILITIES MAY BE SHOWN OR MAY NOT BE SHOWN
IN THE EXACT LOCATION, THE CONTRACTOR SHALL COMPLY WITH
THE STATE WATER WORKS REGULATIONS, SECTION 12.05.03 WHERE
LINES CROSS.

THE CONTRACTOR SHALL NOTIFY THE COUNTY AND OBTAIN COUNTY
APPROVAL OF ANY FIELD CORRECTION TO THE APPROVED PLANS PRIOR
TO SUCH CONSTRUCTION,

ALL TRENCHES WITHIN THE EXISTING OR FUTURE VIRGINIA STATE
DEPARTMENT OF HIGHWAYS AND TRANSPORTATION RIGHT-OF-WAY
MUST BE COMPACTED IN SIX INCH LAYERS,

ALL LINES TO BE STAKED PRIOR TO CONSTRUCTION.

CONTRACTOR TO COORDINATE WITH THE ENGINEER TO PROVIDE
AS-BUILT PLANS CONTRACTOR SHALL MAINTAIN A SET OF
RED-LINE PLANS SHOWING AS—BUILT LOCATION OF ALL
STRUCTURES, AS—BUILT INFORMATION TO 8E SUBMITTED TO
DESIGN ENGINEER FOR PREPARATION OF RECORD AS-BUILT PLANS.
SUCH AS~BUKT PLANS SHALL BE SUBMITTED TO BOTETOURT
COUNTY PRIOR TO COUNTY ACCEPTANCE.

ALL CONSTRUCTION SHALL BE IN ACCORDANCE TO APPROVED
CONSTRUCTION PRACTICES OF THE APPLICABLE TRADES.

UNLESS NOTED OTHERWISE HEREIN ALL CONSTRUCTION SHALL BE
IN ACCORDANCE TO THE LATEST EDITION OF AWWA STANDARDS.

EXCAVATION, STABILIZATION AND BEDDING

A, TRENCHING

1.

EXCAVATION FOR TRENCHES SHALL INCLUDE THE REMOVAL OF ALL
MATERIAL ENCOUNTERED REGARDLESS OF CLASSIFICATION IN
ACCORDANCE WITH THE ELEVATIONS AND GRADES AT THE
LOCATIONS AND STATIONS INDICATED ON THE PLANS OR
SPECIFIED HEREIN.

EXCAVATION, UNLESS OTHERWISE SPECIFIED, SHALL BE OPEN

CUT.  THE CONTRACTOR SHALL OPEN NO MORE THAN TWO HUNDRED
(200) FEET OF TRENCH AT ONE TIME DURING THE LAYING OF

PIPE, UNLESS APPROVED BY THE ENGINEER.

TRENCHES SHALL BE EXCAVATED IN STRAIGHT LINES AND SHALL
BE ACCURATELY GRADED IN CRDER 7O ESTABLISH A TRUE
ELEVATION FOR THE INVERT OF THME PIPE.

THE WIDTH OF TRENCHES, FROM EXISTING GRADE TO ONE (1)
FOOT ABOVE THE TOP OF THE PWPE SHALL BE OF SUFFICIENT
WIDTH TO PERMIT THE PROPER INSTALLATION OF BRACING,
SHORING OR SHEETING,

THE SIDES OF THE TRENCHES SHALL BE AS VERTICAL AS
PRACTICAL.

EXCAVATION FOR STRUCTURES SHALL ALLOW A MINIMUM OF TWELVE
(12) INCHES CLEAR BETWEEN THE STRUCTURE AND THE SIDES OF
THE TRENCH OR ANY REQURED BRACING, SHORING OR SHEETING.

EXCAVATED MATERIALS SUITABLE FOR BACKFILL SHALL BE
STOCKPILED IN AN ORDERLY MANNER AT A SUFFICIENT DISTANCE
FROM THE SIDES OF THE TRENCH IN ORDER TO AVOID
OVERLOADING THE BANKS (F THE TRENCH AND TO PREVENT SLIDES
OR CAVE-INS,

EXCAVATED MATERIALS WHICH ARE NOT REQUIRED OR APPROVED
FOR BACKFILL SHALL BE REMOVED FROM THE SITE AND DISPOSED
OF BY THE CONTRACTOR, AT HIS EXPENSE.

CONTRACTOR TO ADHERE T0 ALL LOCAL, STATE AND FEDERAL
CONSTRUCTION LAWS, INCLUDING OSHA TRENCH SAFETY
REGULATIONS,

B. TRENCH STABILIZATION

1.

TRENCH STABILIZATION MATERIAL SHALL BE COARSE AGGREGATE
SIZE NUMBER 2 AND SHALL CONFORM WITH VDOT SECTION 203
AND/OR ASTM € 33.

WHENEVER EXCESSIVELY WET OR UNSTABLE MATERIAL 1S
ENCOUNTERED IN THE BOTTOM OF THE TRENCH, WHICH IN THE
CPINION OF THE ENGINEER IS INCAPABLE OF PROPERLY
SUPPORTING THE PIPE OR STRUCTURES, SUCH MATERIAL SHALL BE
REMOVED AND BACKFILLED WITH TRENCH STABILIZATION MATERIAL
AND SHALL BE GRADED TO ALLOW FOR THE COMPACTED BEDDING
MATERIAL.

ALL UNAUTHORIZED OVERDEPTHS OF EXCAVATION SHALL BE
BACKFILLED, AT THE CONTRACTOR'S EXPENSE, WITH TRENCH
STABILIZATION MATERIAL AND SHALL BE GRADED TO ALLOW FOR
THE COMPACTED BEDDING MATERIAL.

C. COMPACTED BEDDING MATERIAL

1.

2.

BEDDING MATERIAL SHALL BE COARSE AGGREGATE SIZE NUMBER 57
AND SHALL CONFORM WITH VDOT SECTION 203 AND/OR ASTM C 33.

THE BOTTOM OF THE PIPE TRENCH SHALL BE EXCAVATED TO A

MINIMUM OVERDEPTH OF SiX (6) INCHES BELOW THE BOTTOM OF
THE PIPE, -TO PROVIDE FOR THE COMPACTED BEDDING MATERIAL.
BEDDING MATERIAL SHALL BE PLACED, SHAPED AND COMPACTED.

BELL HOLES AND DEPRESSIONS REQUIRED FOR THE JOINTING OF
THE PIPE SHALL BE DUG AFTER THE COMPACTED BEDDING
MATERIAL HAS BEEN GRADED AND SHAPED AND SHALL BE ONLY OF
THE LENGTH, DEPTH AND WDTH REQUIRED TO MAKE THE JOINT
PROPERLY.

PIPE, JOINTS AND FITTINGS

A. SCOPE OF WORK

1.

ALL MATERIALS AND APPURTENANCES REQUIRED FOR THE WORK
SHALL BE NEW, OR FIRST CLASS QUALITY AND SHALL BE
FURNISHED, DELIVERED, ERECTED CONNECTED AND FINISHED IN
EVERY DETAIL AS SPECIFIED OR INDICATED. ALL MATERIALS
FOUND DEFECTIVE, REGARDLESS OF THE CIRCUMSTANCES, SHALL
BE REPLACED WITH NEW MATERIAL AT THE EXPENSE OF THE
CONTRACTOR.

THE MATERIALS SPECIFIED FOR THE CONSTRUCTION SHALL COMPLY
WITH THE LATEST REVISIONS OF THE APPLICABLE AMERICAN
SOCIETY FOR TESTING MATERIALS (ASTM), AMERICAN NATIONAL
STANDARDS INSTITUTE (ANS) AND/OR THE VIRGINIA DEPARTMENT
OF TRANSPORTATION (VDOT) STANDARDS.

1. THE CONTRACTOR SHALL INSTALL ONLY ONE (1) TYPE OF PIPE
BETWEEN STRUCTURES.

2. WATER LINE SHALL BE AWWA C909% PVC OR DUCTILE IRON,

SANITARY SEWERS WITH AN INSIDE DIAMETER LESS THAN OR
EQUAL TO TWELVE (12) INCHES SHALL BE EITHER POLYVINYL
CHLORIDE OR DUCTILE IRON PIPE, AT THE CONTRACTOR'S
OPTION, UNLESS SPECIFIED OR INDICATED OTHERWSE,
CONTRACTOR SHALL OBTAIN APPROVAL OF PIPE MATERIAL BY
BOTETOURT COUNTY ENGINEER PRIOR TO BEGINNING
CONSTRUCTION.

4. SERVICE LATERALS SHALL BE SCHEDULE 40 POLYWVINYL CHLORIDE.

C. TYPES OF PIPE
1. POLYVINYL CHLORIDE (PVC) WATER PIPE SHALL BE AWWA C909. &

2. DUCTLE IRON PIPE SHALL CONFORM WITH AWWA C 151 /ANSI
21.51 AND FITTINGS SHALL CONFORM WITH AWWA C 110/ANSI
21.10. THE PIPE AND FITTINGS SHALL BE BITUMINOUS COATED
AND CEMENT LINED IN ACCORDANCE WITH AWWA C 104/ANSI
21,40. THE PIPE THICKNESS SHALL CONFORM WITH AWWA
C 150/ANSI 21.50 AND SHALL BE CLASS 50, AS A MINIMUM,
UNLESS SPECIFIED OR INDICATED OTHERWISE,

3. PVC SEWER PIPE AND FITTINGS SHALL BE SDR 35 (AST™M D
3034), UNLESS OTHERWISE SPECIFIED OR APPROVED. &

D. JOINTS COUPLINGS AND APPURTENANCES

1. PVC PIPE AND ;FITTINGS SHALL BE BELL AND SPIGOT TYPE
JOINTS. THE BELL AND SPIGOT JOINT SHALL BE SEALED WITH
ELASTOMERIC GASKETS CONFORMING TQ ASTM D 3212. THE
JOINTS SHALL BE MADE IN STRICT ACCORDANCE WITH THE
RECOMMENDATION OF THE PIPE MANUFACTURER,

2. DUCTILE IRON PIPE AND FITTINGS SHALL BE EITHER MECHAMICAL
OR BELL AND SPIGOT TYPE JOINTS AS SPECIFIED OR INDICATED.
JOINTS SHALL BE MADE WITH A SINGLE WATERTIGHT RUBBER
GASKET MANUFACTURED IN ACCORDANCE WITH AWWA C 111/ANS|
2111, THE JOINTS SHALL BE MADE IN STRICT ACCORDANCE
WITH THE RECOMMENDATIONS OF THE PIPE MANUFACTURER.

3. GATE VALVES SHALL BE IRON—BODY, BRONZE-MOUNTED, DOUBLE“&
DISC, PARALLEL~SEAL, O~RING SEALED, INSIDE-—SCREW, NON-
RISING STEM, FITTING WITH 2 INCH SQUARE OPERATING NUT FOR
VALVE VAULT SERVICE, ALL IN ACCORDANCE WITH AWWA STANDARD
C500 {LATEST REVISION), CONNECTONS SHALL BE SUITABLE
FOR THE PIPE WITH WHICH IT 1S USED, THE VALVES SHALL BE
SUITABLE FOR 200 P.S.l. WATER WORKING PRESSURE AND SHALL
BE TESTED AT TWICE THE RATED WORKING PRESSURE. ALL GATE
VALVES SHALL BE INSTALLED IN VALVE VAULTS AND EQUIPPED
WITH A Z-INGH SQUARE OPERATING NUT., THE NUT SHALL BE
MARKED WITH AN ARROW AND THE WORD "OPEN" AND SHALL OPEN
BY TURNING TO THE RIGHT (CLOCKWISE),

4. ALL OTHER MATERIALS AND APPURTENCES TO BE IN ACCORDANCE
WITH DETAILS SHOWN ON PLANS,

PIPE INSTALLATION

A, GENERAL

1. THE CONTRACTOR SHALL NOT LAY PIPE OR PLACE MANHOLES UNTL
ALL WATER HAS BEEN REMOVED FROM THE TRENCH, OR WHEN IN
THE OPINION OF THE ENGINEER, THE TRENCH OR THE WEATHER
CONDITIONS ARE UNSUITABLE FOR WORK.

2. PIPE_THAT MAY REQUIRE FIELD CUTTING SHALL BE DONE 50 IN
A NEAT AND WORKMANLIKE MANNER, SO AS TO LEAVE A SMOOTH
END AT RIGHT ANGLES TO THE AXIS OF THE PIPE. CARE SHALL
BE TAKEN TO AVOID DAMAGING THE PIPE AND ANY COATINGS OR
LININGS. DUCTILE IRON PIPE SHALL NOT BE CUT WITH AN
OXYACETYLENE TORCH.

3. THE MATERIALS SHALL BE VISUALLY INSPECTED FOR DEFECTS
BEFORE LOWERING THE PIPE OR PLACING THE MANMOLES INTO THE
TRENCH, DURING THE LAYING OPERATION NO TOOLS, CLOTHING
OR OTHER MATERIAL SHALL BE PLACED IN THE PIPE OR MANHOLE,
THE INTERIOR OF THE PIPE SHALL BE CLEAR OF ALL SOIL,

DEBRIS AND SUPERFLUOUS MATERIALS PRIOR TO AND DURING THE
INSTALLATION.

4. THE CONTRACTOR SHALL EXERCISE EVERY PRECAUTION TO PREVENT
FOREIGN MATERIAL FROM ENTERING THE PIPE WHIL 1Y IS BEING
PLACED IN THE TRENCH. FAILURE BY THE CONTRACTOR TO TAKE
SUCH PRECAUTIONS MAY RESULT IN THE ENGINEER REQUIRING A
HEAVY, TIGHTLY WOVEN CANVAS BAG OF SUITABLE SIZE BE
PLACED OVER EACH END OF THE PIPE AND REMOVED ONLY WHEN
THE JOINT CAN BE MADE PROPERLY.

5. THE PIPE AND MANHOLES SHALL BE LOWERED CAREFULLY INTO THE
TRENCH BY SUITABLE MEANS AND HANDLED WITH CARE AT ALL
TIMES TO AVOID DAMAGE. UNDER NGO CIRCUMSTANCES SHALL THE
MATERIALS BE DROPPED OR DUMPED INTO THE TRENCHES.

6. WHEN WORK IS NOT IN PROGRESS, THE CONTRACTOR SHALL PLUG
THE OPEN ENDS OF THE PIPE TO PREVENT TRENCH WATER OR
OTHER SUBSTANCES FROM ENTERING THE PIPE. THE PLUG SHALL
BE WATERTIGHT AND SHALL REMAIN IN PLACE UNTIL ANY
REQUIRED DEWATERING HAS BEEN COMPLETED.

7. PARALLEL INSTALLATION — WATER LINES SHALL BE LAID AT
LEAST TEN FEET HORIZONTALLY FRGM A SEWER OR SEWER MANHOLE
WHENEVER POSSIBLE, WHEN LOCAL CONDITIONS PREVENT A
HORIZONTAL SEPARATION OF TEN FEET, THE WATER LINE MAY BE
LAID CLOSER TO A SEWER OR SEWER MANHOLE PROVIDED THAT:

L THE INVERT OF THE WATER MAIN SHALL BE AT LEAST 18
INCHES ABOVE THE CROWN OF THE SEWER.

I WHERE THIS VERTICAL SEPARATION CANNOT BE OBTAINED, A
THE SEWER SHALL BE CONSTRUCTED OF AWWA APPROVED
WATER PIPE FROM MANHOLE TO MANHOLE, PRESSURE TESTED
IN PLACE WITHOUT LEAKAGE PRIOR TO BACKFILLING,

M. THE SEWER MANHOLE SHALL BE OF WATER=-TIGHT
CONSTRUCTION AND TESTED IN PLACE,

CROSSING — 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. WHEN LOCAL CONDITIONS PREVENT THIS
VERTICAL SEPARATION, THE FOLLOWING CONSTRUCTION SHALL BE
USED:

. SEWERS PASSING OVER OR UNDER WATER LINES
SHALL BE CONSTRUCTED OF AWWA APPROVED WATER
PIPE MANHOLE TO MANHOLE, PRESSURE TESTED IN PLACE
WITHOUT LEAKAGE PRIOR TO BACKFILLING, &

. WATER PIPE CROSSING UNDER SEWER SHALL NOT BE PERMITTED,

SANITARY SEWER FORCE MAIN A\

A, INSTALLING SANITARY SEWER FORCE MAIN

1. THE WATER MAIN SHALL BE LAID AND MAINTAINED AT THE
REQUIRED 1INES AND GRADES WITH FITTINGS AND VALVES AT THE
REQUIRED LOCATIONS,

2. DEFLECTION OF THE LINE OF PIPE, IN EITHER, THE VERTICAL
OR HORIZONTAL PLANE TO AVOID OBSTRUCTIONS, OR IN
LOCATIONS WHERE LONG-RADIUS CURVES ARE REQUIRED, THE
AMOUNT OF DEFLECTION SHALL NOT EXCEED APPROVED AWWA
STANDARDS. ALIGNMENT THAT MAY REQUIRE REFLECTIONS IN
EXCESS OF THE RECOMMENDED UIMITATIONS, SPECIAL BENDS, OR
A SUFFICIENT NUMBER OF SHORTER LENGTHS OF PIPE TO PROVIDE
THE ANGULAR DEFLECTIONS WITHIN THE LIMITS AS SET FORTH,
SHALL BE APPROVED BY THE ENGINEER,

3. ALL PLUGS, EXCEPT MECHANICAL JOINT PLUGS AT CONNECTIONS
FOR FUTURE LINES, ALL TEES, AND ALL BENDS IN WATER MAINS
UNDER PRESSURE SHALL BE PROVIDED WITH REACTION BACKING
CONSISTING OF CONCRETE THRUST BLOCKS. VALVES FOR
CONNECTIONS TO FUTURE LINES AND FIRE HYDRANTS SHALL BE
ANCHORED TO THE WATER MAIN WITH THE RODS.

4. DETECTION TAPE TO BE INSTALLED 12"-18" ABOVE ALL NEW WATER LINES.

NO WATER PIPES SHALL PASS THROUGH OR COME IN CONTACT WITH ANY
PART OF A GANITARY SEWER MANHOLE. ALL SANITARY SEWER MANHOLES
SHALL BE PLACED A MINIMUM OF 10 FEET HORIZOMTALLY FROM ALL WATER
MAINS WHENEVER POSSIBLE, WHEN THIS HORIZONTAL SEPERATION CAN

NOT BE MAINTAINED, THE MANHOLE SHALL BE OF WATERTIGHT CONSTRUCTION
AND TESTED IN PLACE.

8. BEFORE JOINTS ARE MADE THE PIPE SHALL BE WELL BEDDED ON
A FIRM FOUNDATION AND NO PIPE SHALL BE BSROUGHT INTO
POSITION UNTIL THE PRECEDING LENGTH HAS BEEN THOROUGHLY
EMBEDDED AND SECURED IN PLACE. ANY DEFECTS DUE TO
SETTLEMENT SHMALL BE MADE GOOD BY THE CONTRACTOR AT HIS
EXPENSE. BELL HOLES SHALL BE DUG SUFFICIENTLY LARGE TO
INSURE THE MAKING CF PROPER JOINTS.

9. PIPE SHALL BE JOINTED N FULL ACCORDANCE WITH _
MANUFACTURER'S RECOMMENDATIONS. PUSH-ON JOINTS SHALL BE
THOURQUGHLY CLEANED, THE RUBBER GASKET INSERTED IN THE
BELL SOCKET, A THIN FILM OF APPROVED GASKET LUBRICANT
APPLIED, THE SPIGOT END OF THE PIPE CENTERED INTO THE
SOCKET AND THE JOINT COMPLETED BY FORCING THE SPIGOT END
TO THE BOTTOM OF THE SOCKET BY A JACK-TYPE TOOL OR OTHER
DEVICE APPROVED BY THE ENGINEER. MECHAMICAL JOINTS SHALL
BE THOROUGHLY CLEANED, THE GLAND SLIPPED OVER THE SPIGOT
END OF THE PIPE, TME RUBBER GASKET PAINTED WITH SOAP
SCLUTIGN AND PLACED ON THE SPIGOT END, THE SPIGOT END OF
THE PIPE SEATED IN THE BELL, TME GASKET PRESSED INTO
PLACE WITHIN THE BELL, THE GASKET PRESSED INTO
PLACE WITHIN THE BELL, THE GLAND MOVED INTO POSITION, AND
BOLTS AND NUTS ASSEMBLED BY HAND AND TIGHTENED WTH AN
APPROVED TORQUE-LIMITING WRENCH.

B. INSTALLING WATER MAINS

1. THE WATER MAIN SHALL BE LAID AND MAINTAINED AT THE
REQUIRED LINES AND GRADES WITH FITTINGS AND VALVES AT THE
REQUIRED LOCATIONS.

2. DEFLECTION OF THE LINE OF PIPE, IN EITHER, THE VERTICAL
OR HORIZONTAL PLANE TO AVOID OBSTRUCTIONS, OR IN
LOCATIONS WHERE LONG~RADIUS CURVES ARE REGQUIRED, THE
AMOUNT OF DEFLECTION SHALL NOT EXCEED APPROVED AWWA
STANDARDS. ALIGNMENT THAT MAY REQUIRE REFLECTIONS IN
EXCESS OF THE RECOMMENDED LIMITATIONS, SPECIAL BENDS, OR
A SUFFICIENT NUMBER OF SHORTER LENGTHS OF PIPE TO PROVIDE
THE ANGULAR DEFLECTIONS WITHIN THE LIMITS AS SET FORTH,
SHALL BE APPROVED BY THE ENGINEER,

3. ALL PLUGS, EXCEPT MECHANICAL JOINT PLUGS AT CONNECTIONS
FOR FUTURE LINES, ALL TEES, AND ALL BENDS IN WATER MAINS
UNDER PRESSURE SHALL BE PROVIDED WITH REACTION BACKING
CONSISTING OF CONCRETE THRUST BLOCKS, VALVES FOR
CONNECTIONS T0 FUTURE LINES AND FIRE HYDRANTS SHALL BE &
ANCHORED TO THE WATER MAIN WITH THE RODS.

4. DETECTION TAPE TO BE INSTALLED 12°-18" ABOVE ALL NEW WATER LINES.

C. DISINFECTION OF WATER MAINS

1. ALL PIPE SHALL BE DISINFECTED, TESTED AND FLUSHED IN
ACCORDANCE WITH AWWA STANDARD C601 (LATEST REVISION).

2. CONTRACTOR SHALL PROVIDE ALL MATERIALS, EQUIPMENT,
NECESSARY TAPS AND PERFORM ALL WORK REQUIRED FOR THE
STERIIZATION, TESTING AND FLUSHING OF THE WATER MAIN,

3. NO TESTED SECTION OF WATER LINE SHALL BE APPROVED TO
DELIVER WATER SERWICE UNTIL A FAVORABLE LABORATORY REPORT
HAS BEEN ACHIEVED. ANY TESTED SECTION OF WATER LINE
FAILING TO MEET THE REQUIREMENTS SPECIFIED SHALL BE
REQUIRED BY THE CONTRACTOR AND RETESTED UNTIL THE RESULTS
ARE WITHIN THE LIMITS SPECIFIED,

4. THE WATER MAIN OR VALVED OFF SECTION THAT HAS BEEN
COMPLETED SHALL BE FILLED, TESTED AND FLUSHED. TEST
LOGATIONS SHALL BE SUBVECT TO THE DISCRETION OF THE
ENGINEER AND AS VALVES AND BLOW-OFFS PERMIT,

8. AFTER TESTING AND BEFORE FINAL INSPECTION OF THE
COMPLETED SYSTEMS, WATER MAINS AND SERVICE LATERALS SHALL
BE FLUSHED AND DISINFECTED IN ACCORDANCE WITH AWWA
SPECIFICATIONS CSO1(LATEST REVISION). FLUSHING SHALL BE
gggOgEPUS%ED AT A FLOW VELOCITY OF NOT LESS THAN 2.5 FEET
COND.

DISINFECTION AS DESCRIBED IN AWWA C651 — "PLACING OF
CALCIUM HYPOCHLORITE TABLETS" SHALL BE USED. 5 GRAM
CALGIUM HYPOCHLORITE TABLETS WITH 3.25 GRAM AVAILABLE
CHLORINE PER TABLET SHALL BE ATTACHED AT THE INSIDE TOP
OF THE PIPE BY AN ADHESIVE SUCH AS PERMATEX NO. 2 OR
EQUAL.  THE FOLLOWING NUMBER OF TABLETS FOR THE GIVEN
PIPE SIZE SHALL BE USED FOR AN INITIAL DOSE OF 25 MG/
(PPM) CHLORINE:

NUMBER TABLETS PER

PIPE DIAMETER 18--20 FT. PIPE SECTION

6.
8.
10"
12°
18"

OR THE NUMBER OF TABLETS EQUAL TO 0.0012D2L ROUNDED TO
THE NEXT HIGHER INTEGER, WHERE D IS THE INSIDE DIAMETER,
N INCHES AND L IS THE LENGTH OF THE PIPE SECTION, iN
FEET. USE OF THE CONTINUOUS FEED OR SLUG METHOD OF
DISINFECTING MAY ONLY BE USED TO RE-CHLORINATE A WATER
PIPE AFTER THE INITIAL DiSINFECTION OR IN OTHER SPECIFIC
CASES APPROVED BY THE DESIGN ENGINEER, WHEN FILLING THE
PIPELINE FOR DISINFECTION, THE RATE OF FILLING MUST

RESULT IN A VELOCITY OF LESS THAN 1 FT./3EC,

Gy —

THE DISINFECTION SOLUTION SHALL REMAIN IN THE PIPE LINE
FOR NOT LESS THAN TWENTY--FOUR (24) HOURS, AFTER WHICH
TIME A CHLORINE RESIDUAL OF 10 PPM AT ALL PARTS OF THE
LINE SHALL BE REQUIRED.

FOLLOWING CHLORINATION, THE PIPING SHALL BE THOROUGHLY
FLUSHED, THE VIRGINIA WATERWORKS REGULATIONS REQUIRE AT
LEAST TWO CONSECUTIVE SATISFACTORY BACTERIOLOGICAL
SAMPLES AT 24 HOUR INTERVALS FROM THE DISTRIBUTION SYSTEM
AT MAXIMUM SPACING OF 2000 FEET BEFORE THE SYSTEM CAN BE
PLACED IN SERVICE. IF THE INITIAL TESTING IS NOT
SATISFACTORY THE NEW LINES WILL BE RETESTED UNTIL
SATISFACTORY RESULTS ARE ACHIEVED., THE CONTRACTOR SHALL
PAY ALL COSTS ASSOCIATED WITH DISINFECTION AND TESTING OF
INSTALLED FACILIMES INCLUDING ANY BACTERIOLOGICAL

SAMPLES AND RETESTING F REQUIRED. SAMPLES WILL BE
COLLECTED IN ACCORDANCE WITH THE VIRGINIA WATERWORKS
REGULATIONS,

D. INSTALLING SEWER PIPE & MANHOLES

1. THE INSTALLATION OF THE SANITARY SEWER SYSTEM SHALL BEGIN
AT THE DOWNSTREAM MANHOLE AND PROCEED UPSTREAM. THE
DOWNSTREAM SECTIONS SHALL BE COMPLETED, TESTED, AND
ggg?g}ﬁﬂ PRIOR TO ALLOWING SANITARY SEWAGE TO ENTER THE

2. THE PIPE SHALL BE INSTALLED IN ACCORDANCE WITH THE PIPE
MANUFACTURER'S RECOMMENDATIONS AND AS DIRECTED BY THE
ENGINEER. THE PIPE SHALL BE LAID IN TRUE STRAIGHT LINES
WTH THE BELL ENDS UPSTREAM AND WITH THE INVERT OF THE
PIPE BEING THE TRUE ELEVATION AND GRADE OF THE SYSTEM.

A

B, TESTING OF SANITARY SEWER

1. AFTER PLACING ALL HARNESSING AND ALL VALVE SUPPORT
CONCRETE, SUFFICIENT BACKFILL SMALL BE PLACED PRIOR TO
FILLING THE PIPE WITH WATER AND FIELD TESTING TO PREVENT
LIFTING OF THE PIPE. WHEN LOCAL CONDITIONS REQUIRE THAT
THE TRENCHES BE BACKFILLED IMMEDIATELY AFTER THE PIPE HAS
BEEN LAID, THE TESTING SHALL BE CARRIED OUT AFTER
BACKFILLING HAS BEEN COMPLETED BUT PRICR TO PLACEMENT OF
THE PERMANENT SURFACE. AT LEAST FOURTEEN (14) DAYS SHALL
ELAPSE AFTER THE LAST VALVE SUPPORT OR HYDRANT BLOCK HAS
BEEN CAST (TYPE 1 PORTLAND CEMENT) PRIOR TO TESTING,
UNLESS HIGH EARLY STRENGTH CONCRETE (TYPE 1) 1S USED,

IN WHICH CASE THREE (3) DAYS SHALL ELAPSE,

2, ALL TESTING WILL BE PERFORMED IN ACCORDANCE WITH THE AWWA
C800—-82 OR CURRENT REVISION,

3. PRESSURE TEST: AFTER THE PIPE HAS BEEN LAID, ALL NEWLY
LAID PIPE OR ANY VALVED SECTION THEREOF SHALL BF
SUBVECTED TO A HYDROSTATIC PRESSURE OF AT LEAST 1.5 TIMES
THE WORKING PRESSURE OR 50 PS! FOR 30 MINUTES,

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ESTABLISHING AND
MAINTAINING THE HORIZONTAL ALIGMMENT AND VERTICAL
ELEVATION AND GRADE OF THE SYSTEM IN ACCORDANCE WITH THE
SURVEY INFORMATION INDICATED ON THE PLANS,

THE HORIZONTAL ALIGNMENT OF THE PIPE SHALL BE MAINTAINED
BY A TRANSIT OR THEODOLITE PLUMBED OVER THE CENTER OF THE
DOWNSTREAM MANHOLE. THE VERTICAL ELEVATION AND GRADE
SHALL BE MAINTAINED BY NOT LESS THAN THREE (3) RATTER
BOARDS PLACED BETWEEN MANMOLES OR BY AN ADJUSTABLE LASER
LEVEL MOUNTED AT THE INVERT OF THE DOWNSTREAM MANHOLE
LM’FH TARGET(S) PLACED IN THE BELL END OF THE PIPE BEING

AtD.

SEWER PIPE SHALL BE INSTALLED IN 4 INCH GRAVEL BEDDING
EXTENDING TO THE SPRINGLINE OF PIPE AND IN ACCORDANCE
WITH MANUFACTURERS RECOMMENDATIONS.

THE SANITARY SEWER SYSTEM SHALL BE LAID AND JOINED
COMPLETE~IN~PLACE SO THAT EACH LENGTH AND SECTION OF PIPE
BETWEEN THE MANHOLES SHALL HAVE A SMOOTH AND UNIFORM
INVERT.

THE PIPE SHALL BE CONNECTED TO MANHOLES THROUGH PRECAST
OPENINGS AND JOINED WITH EITHER A FLEXIBLE GOOT ADAPTER
OR A PIPE SEAL GASKET.

DETECTION TAPE TO BE INSTALLED 12" TO 18" ABOVE ALL NEW
SEWER PIPE MAINS AND SEWER SERVICE LATERALS.

E. CONNECTION TO EXISTING SYSTEMS

1.

THE NEW PIPE CONNECTION TO BE MADE TO AN EXISTING MANHOLE
WHERE NO STUB OR OPENING EXISTS, SHALL BE MADE THROUGH AN
OPENING OF MAXIMUM DIAMETER CUT INTQ THE MANHOLE WALL AT

THE REQUIRED LOCATION AND ELEVATION,

THE EXISTING INVERT CHANNELS AND BENCHES SHALL BE
REWORKED AS REQUIRED TO FORM A NEW FLOW CHANNEL FROM THE
NEW CONNECTION TO THE EXISTING FLOW CHANNEL,

THE NEW PIPE CONNECTED TO AN EXISTING MANHOLE SHALL BE
SECURED IN POSITION AND THE REMAINING OPENING SHALL BE
FILLED AND SEALED WITH BRICK AND MORTAR. THE OUTER
SURFACE OF THE CONNECTION SHALL BE GIVEN A COAT OF HEAVY
BITUMASTIC WATERPROOFING COMPCUND.

F. SERVICE COMNECTIONS

1.

THE CONTRACTOR SHALL MAKE ALL SERVICE CONNECTIONS TO THE
SEWER PIPE AND FROM MANHOLES WHERE SHOWN ON THE PLANS
AND /OR WHERE LOCATED IN THE FELD, THE SERVICE
CONNECTIONS TO THE SEWER PIPE SHALL BE MADE WITH A WYE OR
TEE WYE BRANCH FITTING.

THE WYE AND TEE WYE BRANCH FITTINGS FOR SERVICE
CONNECTIONS SHALL BE COMMERCIALLY MANUFACTURED AND
INSTALLED N STRICT ACCORDANCE WITH THE RECOMMENDATIONS
OF THE PIPE MANUFACTURER.

THE SEWER PIPE SHALL NOT BE CUT OR TAPPED FOR SERVICE
CONP;‘ECHONS EXCEPT WHEN AND WHERE PERMITTED BY THE
ENGINEER.

ALL SERVICE CONNECTIONS SHALL BE MADE WITH FOUR (4) INCH
PIPE AS A MINIMUM, AND SHALL BE INSTALLED ON A MINIMUM
GRADE OF ONE-QUARTER (1/4) INCH PER ONE (1)

FOOT FROM THE SEWER PIPE OR MANHOLE TO THE PROPERTY OR
EASEMENT LINE,

FUTURE SERVICE CONNECTIONS SHALL EXTEND TO THE PROPERTY

OR EASEMENT LINE WITH CLEANOUT AND BE PROPERLY CAPPED

WITH A WATERTIGHT FITTING TO PREVENT INFILTRATION INTO

THE SEWERAGE SYSTEM, THE FITANG SHALL BE INSTALLED IN

STRICT ACCORDANCE WITH THE RECOMMENDATIONS OF THE PIPE MANUFACTURER.

FUTURE SERVICE CONNECTIONS SHALL BE FIELD MARKED BY A
TREATED, SOLID WOODEN (2 X 4) MARKER

SET VERTICALLY PLUMB WITH THE END OF THE CAPPED
EXTENSION, THE TOPS OF THE MARKERS SHALL BE PAINTED
GREEN AND SET 24" ABOVE THE FINISHED GROUND GRADE. THE
LOCATION AND INVERT DEPTH OF THE SERVICE CONNECTION SHALL
BE SHOWN ON THE AS—BUILT PLANS.

BACKFILLING

A. JOB CONDITIONS

t.

3.

PRIOR TO PLACING BACKFILL, ALL ORGANIC, RUBBISH, DEBRIS, OR
OTHER UNSUITABLE OR OBJECTIONABLE MATERIAL WITHIN THE
TRENCH SHALL BE REMOVED, ALL CONCRETE FORMS SMALL BE
REMOVED, ALL SHORING OR SHEETING SHALL BE REMOVED OR CUT
OFF AT THE DEPTH STIPULATED BY THE ENGINEER.

PRICR TO PLACING BACKFILL, THE TRENCH BOX SHALL BE
REMOVED, ALL CONCRETE FORMS SHALL BE REMOVED, ALL
SHORING OR SHEETING SHALL BE REMOVED OR CUT OFF AT THE
DEPTH STIPULATED BY THE ENGINEER,

BACKFILL MATERIAL SHALL BE PLACED IN UMIFORM HORIZONTAL
LAYERS AND THORQUGHLY COMPACTED WTH PROPER MECHANICAL OR
HAND OPERATED TAMPERS OR OTHER EQUIPMENT AS APPROVED BY
THE ENGINEER TO PERFORM SUCH WORK.

BACKFILL MATERIAL SHALL BE PLACED AND COMPACTED S0 AS 10
NOT UNEVENLY SUPPCRT, DAMAGE OR DISPLACE THE ALIGNMENT OF
THE PIPE OR STRUCTURES.

BACKFILL SHALL NOT BE PLACED OR COMPACTED AGAINST CAST IN
PLACE CONCRETE UNTIL IT HAS OBTAINED SUFFICIENT STRENGTH
TO WITHSTAND THE BACKFILLED PRESSURE PLACED UPON IT.

UPON THE COMPLETION OF BACKFILLING, ALL EXCESS SOIL,
STONES AND DEBRIS SHALL BE REMOVED FRCM THE SITE AND
DISPOSED OF BY THE CONTRACTOR.

B. BACKFILL MATERIAL

1.

2.

3.

MATERIALS FOR BACKFILL SHALL BE APPROVED EXCAVATED
MATERIAL OR APPROVED SUITABLE MATERIAL OBTAINED FROM
OTHER SROURCES. ALL MATERIAL SHALL BE APPROVED BY A SOILS
ENGINEER,

MATERIAL SHALL CONSIST OF DURABLE NATURAL GRANULAR
MATERIAL OR GRANULAR AGGREGATES FREE OF ORGANIC MATERIAL,
LOAM, DEBRIS, OR OTMER OBJECTIONABLE MATERIAL WHICH
CANNOT BE THOROUGHLY COMPACTED,

MATERIAL SHALL NOT CONTAIN STONES LARGER IN DIAMETER THAN
THOSE SPECIFIED HEREIN, GRANITE, BROKEN COMNCRETE, MASONRY
RUBBLE OR OTHER MATERIAL WHICH IN THE OPINION OF THE
ENGINEER 1S UNSUITABLE FOR BACKFILL

EXCESSIVELY WET EXCAVATED MATERIAL SHALL NOT BE USED AS
BACKFILL., FROZEN MATERIAL SHALL NOT BE PLAGED IN THE
TRENCH, NOR SHALL APPROVED BACKFILL BE PLACED UPON FROZEN
MATERIAL. HOWEVER, BACKFILLING MAY BE ALLOWED IN

FREEZING WEATHER WITH PRIOR APPROVAL OF THE ENGINEER.

A

TEST PRESSURE RESTRICTIONS. TEST PRESSURES SHALL:

F.

NOT BE LESS THAN 1.50 TIMES THE WORKING PRESSURE AT
THE HIGHEST POINT ALONG THE TEST SECTION:

NOT EXCEED PIPE OR THRUST RESTRAINT DESIGN
PRESSURES:

BE OF AT LEAST 30 MINUTE DURATION:

NOT VARY BY MORE THAN + 5§ PS|

NOT EXCEED TWICE THE RATED PRESSURE OF THE VALVES
WHEN THE PRESSURE BOUNDARY OF THE TEST

SECTION INCLUDES CLOSED GATE VALVES

NOT EXCEED THE RATED PRESSURE OF THE VALVE.

EACH VALVED SECTION OF PIPE SHALL BE FILLED WITH

WATER SLOWLY, AND THE SPECIFIED TEST PRESSURE

SHALL BE APPLIED BY MEANS OF A PUMP CONNECTED TO THE PIPE
IN A MANNER SATISFACTORY TO THE ENGINEER.

BEFORE APPLYING THE SPECIFIED TEST PRESSURE, AIR SHALL BE

EXPELLED COMPLETELY FROM THE PIPE & VALVES.

BACKFILL BELOW UNPAVED AREAS

1. BACKFILL FROM THE TOP OF THE PIPE BEDDING QR BOTTOM OF
THE PIPE TRENCH TO ONE (1) FOOT ABOVE THE TOP OF THE PIPE
SHALL BE FREE OF STONES LARGER THAN ONE (1) INCH IN
DIAMETER AND SHALL BE PLACED IN LAYERS NOT TO EXCEED SIX
(6) INCHES AND COMPACTED WITH HAND OPERATED TAMPERS.

2. BACKFILL FROM ONE (1) FOOT ABOVE THE TOP OF THE PIPE TO
THE TOPSOH. SUBGRADE SHMALL BE FREE OF STONES LARGER THAN
FIVE (5) INCHES IN DIAMETER AND SHALL BE PLACED IN LAYERS
NOT TO EXCEED TWELVE (12) iINCHES AND COMPACTED WITH
MECHANICAL TAMPERS,

3. DRAINAGE CHANNELS TO BE CONSTRUCTED OF FILL MATERIAL
SHALL BE GRADED AND SHAPED TO THE TOPSOI. SUBGRADE WiTH
MATERIAL FREE OF STONES LARGER THAN FOUR (4) INGHES IN
IMAMETER AND SHALL BE PLACED IN LAYERS NOT TO EXCEED
EIGHT (8) INCHES AND COMPACTED WTH MECHANICAL TAMPERS.

BACKFILL BELOW EXISTING OR NEW PAVED AREAS AND SIDEWALKS

1. BACKFILL FROM THE TOP OF THE PIPE BEDDING OR BOTTOM OF
THE PIPE TRENCH TO ONE (1) FOOT ABOVE THE TOP OF THE PIPE
SHALL BE FREE OF STONES LARGER THAN ONE (1) INCH IN
DIAMETER AND SHALL BE PLACED IN LAYERS NOT TO EXCEED SIX
(8) INCHES AND COMPACTED WITH HAND TAMPERS.

2. BACKFILL FROM ONE (1) FOOT ABQVE THE TOP OF THE PIPE TO
THE PAVEMENT SUBGRADE SHALL BE FREE OF STONES LARGER THAN
FOUR (4) INCHES IN DIAMETER AND SHMALL BE PLACED IN LAYERS
NOT TO EXCEED EIGHT (8) INCHES AND COMPACTED WITH
MECHANICAL TAMPERS.

INSPECTION AND TESTS

TESTING OF SANITARY SEWER

1, THE CONTRACTOR SHALL PROVE THE WATERTIGHNESS OF THE &
SEWER SYSTEM OR PORTIONS THEREOF BY ONE OF THE FOLLOWING
TESTS, AT SUCH TIMES AS THE ENGINEER MAY DIRECT. TESTS
SHALL BE MADE ONLY IN THE PRESENCE OF THE ENGINEER, THE
CONTRACTOR SHALL FURNISH ALL LABOR AND EQUIPMENT REQUIRED
FOR THE TEST AND SHALL MAKE REPAIRS NECESSARY UNTIL TEST
RESULTS ARE SATISFACTORY. BOTETOURT COUNTY ENGINEER
SHALL BE NOTFIED OF ALL TESTS 48 HOURS PRICR TO
CONDUCTING SUCH TESTS. ALL TESTS SHALL BE COORDINATED
WTH THE DESIGN ENGINEER FOR HIS ATTENDANCE AND
OBSERVATION AND DOCUMENTATION, DOCUMENTATION 8Y THE
CONTRACTOR WILL NOT BE ACCEPTABLE. ALL TEST DOCUMENTATION
MUST BE SEALED BY THE PROFESSIONAL ENGINEER RESPONSIBLE
FOR THE DESIEGN OF THE SYSTEM.

B. AR TEST

THE TESTING EQUIPMENT, PROCEDURE, AND RESULTS WILL ALL BE
SUBJECT TO THE STRICT APPROVAL OF THE ENGINEER, RESULTS OF
THE AIR TEST WILL BE REVIEWED FOR COMPLIANCE WITH ASTM
DESIGNATION C—-B828, CURRENT REVISION, THE AIR TEST IS TO BE
CONDUCTED BETWEEN TWO (2) CONSECUTIVE MANHOLES. THE TEST
EQUIPMENT SHALL CONSIST OF TWO (2) PLUGS (ONE TAPPED AND
EQUIPPED FOR AIR INLET CONNECTION), A SHUT-OFF VALVE, A
PRESSURE REGULATING VALVE, A PRESSURE REDUCTION VALVE, AND A
MONITORING PRESSURE CAUGE HAVING A PRESSURE RANGE FROM 0 TO 5
PSI, GRADUATED IN 0.10 PSI WITH AN ACCURACY OF PLUS/MINUS .04
PR3l THE TEST EQUIPMENT SHALL BE SET UP OUTSIDE THE MANHOLE
FOR EASY ACCESS AND READING, AR SHALL BE SUPPLIED TO THE
TEST SLOWLY AND SHALL BE REGULATED TO PREVENT THE PRESSURE
INGIDE THE PIPE FROM EXCEEDING 5.0 PSIG. THE PIPELINE SHALL

BE FILLED UNTIL A CONSTANT INTERNAL PRESSURE OF 3.5 PSIG IS
MAINTAINED, THE INTERNAL PRESSURE SHALL BE MAINTAINED AT 3.5
PSIG OR SLIGHTLY ABOVE FOR A FIVE (5) MINUTE STABILIZATION
PERIOD, AFTER WHICH TME THE INTERMAL PRESSURE WILL BE
ADJUSTED TO 3.5 PSIG, THE AIR SUPPLY SHUT OfF AND THE TEST
BEGUN. NO PERSON SHALL REMAIN IN THE MANHOLE WHILE PIPE 1S
BEING PRESSURIZED OR THROUGHOUT THE TEST FOR SAFETY PURPOSES.
A PRESSURE OROP OF 1.0 PS! FROM 3.5 TO 2.5 PSIG SHALL BE
ALLOWED FOR THE TEST TIMES SPECIFIED IN THE FOLLOWING TABLE,
BASED UPON THE DESIGNATED FIPE SIZE AND TEST SEGMENT LENGTH.

AIR TEST TABLE

BASED ON EQUATIONS FROM ASTM C-828-80 SPECIFICATIONS TIME
(MiN: SEC) REQUIRED FOR PRESSURE DROP FROM 3.5 TO 2.5 PS| WHEN
TESTING ONE PIPE DIAMETER ONLY.

PIPE DIAMETER, INCHES

LENGTH OF

TEST

SEGMENT 4 8 8 10 12 15 18
25 0:04 010 0118 28 A 1:02 1
50 0:08 0:120  0:35 (.58 ?,’ff 2:04 1'».':2595
75 013 0130 0:53 1:23 459 308 .27
100 0:18 0:40 1110 1:50 o.98 4:08 &5:.56
126 0:22 O:50  1:28 2118 345 509 .06
150 0:26 038  1:46 2:45 Jeq 6:11 g 30
175 0:31 109 203 313 L3 705
200 0:35 119 220 340 597
225 0:40 1:29 238 4:08 5.4
250 0:44 1139 2:56 435 8: 31
275 0:48 1:49 314 443 9:21
350 1,02 219 3:47 8:16  11:54
400 1:10 2338 8:03 927 13:36
450 1:18 2:50 6:48 10:38 15:19
500 1:28 5:114 734 H1:49 1700

SHOULD THE 1.0 PSI DROP OCCUR IN LESS TME THAN THAT SPECIFIED
IN THE TABLE, THE SEWER SEGMENT SHALL HAVE FALED. IF THE

TIME REQUIRED FOR THE PRESSURE TO DROP 1.0 PSI IS GREATER THAN
THAT SHOWN IN THE TABLE, THE SEWER SEGMENT SMALL HAVE PASSED.

FOR A MORE DETAILED DESCRIPTION OF THE AIR TEST METHOD REFER
TO ASTM DESIGNATION C-828, CURRENT REVISION. AN AIR PRESSURE
CORRECTION SHALL BE REQUIRED WHEN THE PREVAILING GROUND WATER
ISs A?C?LZ%WT;{E SEWER LINE BEING TESTED, IT SHALL BE CALCULATED

A :

GROUND WATER DEPTH (FT) + 3.5 = STARTING TEST PRESSURE
2.3

ENDING TEST PRESSURE = STARTING PRESSURE — 1,0 PSI

THERE 1S NO CHANGE FROM TIME REQUIREMENTS ESTABLISHED FOR THE
BASIC AIR TEST.

C. MANHOLE VACUUM TESTS

1. MANHOLES SHALL BE TESTED BY VACUUM TEST, AFTER
ASBEMBLY BUT PRIOR TO BACKFILLLING. TEST SHALL
COMPLY WITH ASTM C-828 STANDARDS,

MANHOLES SHALL BE TESTED BY VACUUM ONLY IF
CONSTRUCTED OF PRECAST CONCRETE. TESTING SHALL
INCLUBE ALL COMNCRETE RISER, INGLUDING SPACER

RINGS, AND THE JOINT BETWEEN THE CONCRETE AND THE
MANHOLE, UP THROUGH AND INCLUDING THE MANHOLE
FRAME AND COVER,

ALL EXPOSED PIPE, FITTINGS, VALVES, AND JOINTS &
SHALL BE EXAMINED CAREFULLY DURING THE TEST. ANY DAMAGED
OR DEFECTIVE PIPE, FITTINGS, OR VALVES THAT ARE

DISCOVERED FOLLOWING THE PRESSURE TEST SHALL BE REPEATED
UNTIL IT IS SATISFACTORY TO THE ENGINEER.

4. A LEAKAGE TEST SHALL BE CONDUCTED CONCURRENTLY WITH THE

PRESSURE TEST. LEAKAGE SHALL BE DEFINED AS THE QUANTITY
OF WATER THAT MUST BE SUPPLIED INTO THE NEWLY LAID PIPE,
OR_ANY VALVED SECTION THEREOF, TO MAINTAIN PRESSURE
WITHIN 5 PSI OF THE SPECIFIED YEST PRESSURE AFTER THE AR
IN THE PIPELINE HAS BEEN EXPELLED AND THE PIPE HAS BEEN
FILLED WITH WATER. NO PIPE INSTALLATION WILL BE ACCEPTED
IF THE LEAKAGE S GREATER THAN THAT DETERMINED BY THE
FOLLOWING FORMULA:

133,200

2. STYBQUTS, MANHOLE BOOTS AND PIPE PLUGS SHALL BE
SECURED TO PREVENT MOVEMENT WHILE THE VACUUM 1S
DRAWN,

3. INSTALLATION AND OPERATION OF VACUUM EQUIPMENT AND
INDICATING DEVICES SHALL BE IN ACCORDANCE WITH
EQUIPMENT SPECIFICATIONS FOR WHICH PERFORMANCE
INFORMATION HAS BEEN PROVIDED BY THE MANUFACTURER
ﬁgﬁ)‘tm’F’ﬁOVED BY THE VIRGINIA STATE DEPARTMENT OF

4. A MEASURABLE VACUUM OF 10 INCHES OF MERCURY SHALL BE
ESTABLISHED IN THE MANHOLE., THE TiIME FOR THE VACUUM
TO DROP TO NINE INCHES OF MERCURY SHALL BE RECORDED.

5. ACCEPTANCE STANDARDS FOR LEAKAGE SHALL BE
ESTABLISHED FROM THE ELAPSED TIME FOR A NEGATIVE
PRESSURE. CHANGE FROM 10 INCHES TO NINE INCHES OF
MERCURY, THE MAXIMUM ALLOWABLE LEAKAGE RATE FOR
FOUR~FOOT DIAMETER MANHOLE SHALL BE IN ACCORDANCE
WITH THE FOLLOWING:

MINIMUM ELAPSED TIME FOR A

MANHOLE DEPTH PRESSURE CHANGE OF 1 INCH HG
10 FT. OR LESS 80 SECONDS
> 10 FT. BUT < 15 FT. 75 SECONDS
> 15 FT. BUT < 25 FT, 90 SECONDS

FOR MANHOLES FIVE FEET IN DIAMETER, ADD AN
ADDITIONAL 30 SECONDS TO THE TIME REQUIREMENTS FOR
FOUR-FOOT DIAMETER MANHOLES,

6. F THE MANHOLE FAILS THE TEST, NECESSARY REPAIRS
SHALL BE MADE, AND THE VACUUM TEST AND REPAIRS
?EISALL BE REPEATED UNTIL THE MANHOLE PASSES THE

T.

7. IF A MANHOLE JOINT MASHIC IS COMPLETELY PULLED OUT
DURING THE TEST, THE MAMHOLE SHALL BE DISASSEMBLED
AND THE MASTIC REPLACED.

D. MANDREL TEST &

ALL SEWER LINES SHALL BE TESTED BY PULLING A STANDARD TEST
MANOREL BETWEEN TEST SEGTIONS. (SEE SH. 15 FOR TEST PROCEDURE)

E. TESTING OF WATER LINES

1. AFTER PLAGING ALL HARNESSING AND ALL VALVE SUPPORT
CONCRETE, SUFFICIENT BACKFILL SHALL BE PLACED PRIOR TO
FILLING THE PIPE WITH WATER AMD FIELD TESTING TO PREVENT
LIFTING OF THE PIPE. WHEN LOCAL CONDITIONS REQUIRE THAT
THE TRENCHES BE BACKFILLED IMMEDIATELY AFTER THE PIPE HAS
BEEN LAID, THE TESTING SHALL BE CARRIED OUT AFTER
BACKFILLING HAS BEEN COMPLETED BUT PRIOR TO PLACEMENT OF
THE PERMANENT SURFACE. AT LEAST FOURTEEN (14) DAYS SHALL
ELAPSE AFTER THE LAST VALVE SUPPORT OR MYDRANT BLOCK HAS
BEEN CAST (TYPE 1 PORTLAND CEMENT) PRIOR 7O TESTING,
UNLESS HIGH EARLY STRENGTH CONCRETE (TYPE IH) 1S USED,

IN WHICH CASE THREE (3) DAYS SHALL ELAPSE.

2. ALL TESTING WILL BE PERFORMED IN ACCORDANCE WITH THE AWWA
C600-82 OR CURRENT REVISION,

3. PRESSURE TEST: AFTER THE PIPE HAS BEEN LAID, ALL NEWLY
LAID PIPE OR ANY VALVED SECTION THEREOF SHALL BE
SUBJECTED TO A HYDROSTATIC PRESSURE OF AT LEAST 1.5 TIMES
THE WORKING PRESSURE AT THE POINT OF TESTING.

TEST PRESSURE RESTRICTIONS. TEST PRESSURES SHALL:

NOT 8E LESS THAN 1,50 TIMES THE WORKING PRESSURE AT
THE HIGHEST POINT ALONG THE TEST SECTION:

NOT EXCEED PIPE OR THRUST RESTRAINT DESIGN
PRESSURES:

BE OF AT LEAST 2-HOUR DURATION:

NOT VARY BY MORE THAN + 5 P8I

NOT EXCEED TWICE THE RATED PRESSURE OF THE VALVES
OR HYDRANTS WHEN THE PRESSURE BOUNDARY OF THE TEST
SECTION INCLUDES CLOSED GATE VALVES OR HYDRANTS:

NOT EXCEED THE RATED PRESSURE OF THE VALVE

moUe m >

n

E£ACH VALVED SECTION OF PIPE SHALL BE FILLED WITH PROPERLY
DISINFECTED WATER SLOWLY, AND TME SPECIFIED TEST PRESSURE
SHALL BE APPLIED BY MEANS OF A PUMP CONNECTED TO THE PIPE
IN A MANNER SATISFACTORY TO THE ENGINEER.

BEFORE APPLYING THE SPECIFIED TEST PRESSURE, AIR SHALL BE
EXPELLED COMPLETELY FROM THE PIPE, VALVES, AND HYDRANTS.

ALL EXPOSED PIPE, FITTINGS, VALVES, HYDRANTS AND JOINTS
SHALL BE EXAMINED CAREFULLY DURING THE TEST. ANY DAMAGED
OR DEFECTIVE PIPE, FITIINGS, VALVES, OR HYDRANTS THAT ARE
DISCOVERED FOLLOWING THE PRESSURE TEST SHALL BE REPEATED
UNTIL IT IS SATISFACTORY TO THE ENGINEER.

4, A LEAKAGE TEST SHALL BE CONDUCTED CONCURRENTLY WITH THE
PRESSURE TEST. LEAKAGE SHALL BE DEFINED AS THE QUANTITY
OF WATER THAT MUST BE SUPPLIED INTO THE NEWLY LAID PIPE,
OR ANY VALVED SECTION THEREOF, TO MAINTAIN PRESSURE
WTHIN B PSI OF THE SPECIFIED TEST PRESSURE AFTER THE AR
IN THE PIPELINE HAS BEEN EXPELLED AND THE PIPE HAS BEEN
FILLED WITH WATER. NO PIPE INSTALLATION WILL BE ACCEPTED
IF THE LEAKAGE IS GREATER THAN THAT DETERMINED BY THE
FCLLOWING FORMULA:

%,
L=so @ A

133,200

IN WHICH L IS THE ALLOWABLE LEAKAGE, IN GALLONS PER HOUR;
S IS THE LENGTH OF PIPELINE TESTED IN FEET; D IS THE
NOMINAL DIAMETER OF THE PIPE, IN INCHES; AND P IS THE
AVERAGE TEST PRESSURE DURING THME LEAKAGE TEST, IN POUNDS
PER SQUARE INCH GAUGE. WHEN TESTING AGAINST CLOSED
METAL~SEATED VALVES, AN ADDITIONAL LEAKAGE PER ENCLOSED
VALVE OF 0.0078 GAL/HR/IN, OF NOMINAL VALVE SIZE SHALL BE
ALLOWED. WHEN HYDRANTS ARE IN THE TEST SECTION, THE TEST
SHALL BE MADE ON THE BASIS OF ALLOWABLE LEAKAGE. IF ANY
TEST OF PIPE LAID DISCLOSES LEAKAGE GREATER THAN THE
ALLOWABLE AMOUNT, THE CONTRACTOR SHALL, AT HIS OWN
EXPENSE, LOCATE AND REPAIR THE DEFECTIVE MATERIAL UNTIL
THE LEAKAGE 15 WITHIN THE SPECIFIED ALLOWANCE. ALL
wsugéikm:gs ARE TO BE REPAIRED REGARDLESS OF THE AMOUNT
OF LEAKAGE.

NOTE: A

ALL SEWER AND WATER PIPES (MAINS AND SERVIGE LINES) SHALL HAVE
BOTH MAGNETICALLY LOCATABLE DETECTION WIRE AND OR' TAPE AND
WARNING TAPE. MAGNETICALLY LOCATABLE DETECTION WIRE AND OR
TAPE SHALL BE INSTALLED AT SAME ELEVATION OF SPRING LINE OF
PIPE,  WARNING TAPE (CAUTION!! BURIED SEWER/WATER FIPE BELOW)
TO BE INSTALLED NO MORE THAN 18 INCHES ABOVE TOP OF PIPE,

IN WHICH L IS THE ALLOWABLE LEAKAGE, IN GALLONS PER HOUR;
S IS THE LENGTH OF PIPELINE TESTED IN FEET; D IS THE
NOMINAL DIAMETER OF THE PIPE, IN INCHES; AND P IS THE
AVERAGE TEST PRESSURE DURING THE LEAKAGE TEST, IN POUNDS
PER SQUARE INCH GAUGE. WHEN TESTING AGAINST CLOSED
METAL~SEATED VALVES, AN ADGITIONAL LEAKAGE PER ENCLOSED
Xﬁl.gswggr 0.0078 GAL/HR/IN, OF NOMINAL VALVE SIZE SHALL BE
LOWED.
IF ANY TEST OF PIPE LAID DISCLOSES LEAKAGE GREATER THAN THE
ALLOWABLE AMOUNT, THE CONTRACTOR SHALL, AT HIS OWN
EXPENSE, LOCATE AND REPAIR THE DEFECTIVE MATERIAL UNTIL
THE LEAKAGE IS WITHIN THE SPECIFIED' ALLOWANCE. ALL
g;smu: L-.EA;EKS ARE TO BE REPAIRED REGARDLESS OF THE AMOUNT
LEAKAGE.
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@ GRADE B. | T nZ ",
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SSMHé# 203
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DB. 265, PG. 584
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SSMH # 204
RTA: 83+72.96
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18" CMP

OPEN CUT
(SEE DETAI
MENT REPL

10" MIN

EOEXI

%

6” COMPACTED VDOT
/ STD. 21A_AGGREGATE
BASE MATERIAL

BACKFILL ENTIRE TRECH UNDER
PAVEMENT WITH VDOT STD. #57
OR #78 COARSE AGGREGATE
WHEN TRENCH IS PERPENDICULAR
TO PATH OF TRAVEL.

PAVEMENT REPLACEMENT

| NTS

CONTRACTOR SHALL REPLACE FENCING
AFTER SEWER LINE IS INSTALLED

ARDITH R. & ANNE H. OVERBAY

DB. 516 PG. 535
TM. #88~43
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ARDITH R. & ANNE H, OVERBAY
DB. 516 PG, 535
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mmemm BIETER BOX TO BE AT

FINAL SLOPE OF 8IT%
Ay/x\y//\s/x\g/x\s/§/§/§/z\ '

[3AL

/

-

PRESSURE
GAUGE

2" NIPTLE
AND CAY

T;me Specified Time for Length (L) Shown {minmsec)
or

Longer
Length
(sec) 150 #t 250 ft | 300 ft | 350 f

PUMP PIPE
(USUALLY 3/4" COPPER)

AIR RELEASE

280 L 346 3:46 2:46 3:48
BS54 L 5:40 H 5:40 5:40 5:40
1.520 L 7:34 7:34 7:.38 8:52
2,374 L $:26 %53 11:52 13:51
418 L 14:20 14:15 17:05 19:56

162 ALBEMARLE AVE, SE.
ROANOKE, VIRGINIA 24013

MINIMUM

2" BLOW OFF - SCH 40
COMPACTED GRAVEL

5.342 L 14:10 22115 | 2642 | 31:09 SPECIFIED TIME CORP. STOP GALVANIZED PIPH PEDDING

7.692 L 19:13 32:03 | 38:27 | 4452 REQUIRED FOR

10.470 L 26:10 43:37 | 52:21 | 61:00 A 1.0 PSIG FILL WATER —

13.674 L 34:11 56:58 | 68:22 | 79:46 PRESSURE D Ro P WATER LINE (W /H TH) ‘ Q g g;; i:;l)kﬁ éN BEND FOR
17.306 L 43:18 72:07 | 86:32 | 100:57 FOR SIZE AND 55 GALLON ] /\m - NAG

21,366 L 53:25 89:02 | 106:50 | 124:38 LENGTH OF PIPE TANK Ay Ve 36 MI, 5 CF, OF CLEAN

25.852 L 6438 107:43 | 129:16 | 150:43 INDICATED FOR me= ACOREGATE

30.768 L 76:55 128:12 | 15380 | 179:29 Q = 0.0015

TYPICAL WATER PRESSURE TEST RIG

BLOW OFF ASSEMBLY FOR MAIN LINE

&)
:
.
<
.
-
:

A
|
2
T o
mf“\
2%
)
¥
L

x o <
RIGHT-OF-WAY OF PRIVATE RIGHT-OF-WAY OF PRIVATE STANDARD MANHOLE FRAME ™ 10" MIN.
EASEMENT LINE PROPERTY EASEMENT LINE PROPERTY PAVEMENT & COVER 16 #4 BARS Z M
VARIES VARIES U dik7 ASSHOWN - a
ORI 1 e TYP.M.J. BEND W/ O
" " [ e A s % A 13 L] b . . f .
e 18D, i i 18"DiA, . COPPONODS 12 MAX, VERTICAL L RESTRAINER GLANDS preed (D
A, A ‘4' | ADJUSTMENT 6 MIN gjm: : E-| m
" " AUTOMATIC AIR ) "
stop o /\ 2y Stop TN /’\ s KELEASE AFCO THRUST 4 O -
No. 1 43- BLOCK {TYP. ,
EQUIVALENT. PRECAST WATER (TYP) y TRENCH BOTTOM [ >
O PROPERTY \ W0 VALVE VAULT e TS UNDISTURBED m
2 1* COPPER SERVICE i CORNER 2 /314" COPPER SERVICE ZPROVIDE ! 1% SOIL (TYP) 2 , -
oh ) o—r— & SCREEN \ *;
> “ ] o TYP. CONC. THRUST Z <ﬁ >d
B U-BRANCH O B 172" GALVANIZED PLAN BENDS COLLAR MIN. 2" ;
< LOCKABLE SHUTOFY £ LOCKABLE SHUTOFF glfp?:;lé OR COPPER INTO UNDISTURBED ; O p...l E-*l
DUAL CHECK VALVE DUAL CHECK VALVE é“ CORPORATION . MAT. ON 3 SIDES . | Qq
TOP MUELLER e
1-15000 OR ~ 18" MIN-10"DIA, & LESS SECTION OF VERTICAL BEND
X R BQUIVALENT. 24" MIN.- 12"DIA. & GREATER : >"|
o Mi?T'ER SETTE.R & BOXTO RE bt METER SETTER & BOX TO BE H O
GRAss—_ /— SET OR PINAL SLOPE OF SITE GRAsS —_ /- SET ON FINAL SLOPE OF SITE c50 E_‘
g:jm: DSQ. 1. FOR VERT, BEND DOWN IN EXCESS OF ?f- {
. - ' 11 1/4" BEND, ANCHORAGE SHALL BE E-q E-#
6' PIG TAIL TO BE ' g
127157 CAPED & MARKED 12%-15" & ,f-,’gg %ﬁ%gﬁn PR3 SECTION X-X DESIGNED BY ENGINEER. - ] m
E 1 OR STAKED OR STAKED ¢ A 2. FOR VERT, BEND UPWARD, BLOCKING TO o D
rar 200 wie'e) "oy T BE SIMILAR TO THAT FOR HORIZ, BEND. D
: ASAH A AN
"o " : SENININY NSNS 3. GLANDS SHA £D :
4 1" CORPORATION L] P 3/4" CORPORATION @ vy N Vg A ELEVA L BENDS AND TEES . GL/ & BOLTS SHALL BE PROTECTEE __
sToP - sTor - e m‘%"{' X DI NSNS DL PLAN AND ELEVATION PLUGS FROM CONC. BY PLASTIC SHEETING ]
COMPACTED GRAVEL COMPACTED GRAVEL WA TR :":l:g‘t:o N 6" MINIMUM BEDDING WHEN POURING THRUST BLOCKS. A f=
> S Y < . ’ !
% WO NO. 8 STONE PIPE |00 BEND 45 BEND | 22 1/2 BEND | 11 174" BEND TEE PLUG 4. ALL THRUST BLOCK & SUPPORT CONC. o 1]
e - SI7E A ) A g A B A B A B ¢ 0 SHALL BE 3000 PSI READY MIX m E'""
30°450 30°-450 7 4 1 8 |12 18 [ 8 |6 |6 g | 6 | 1 | 9 | 10" | 6 CONC. .
- e AUTOMATIC AIR 6 1o |27 1 8 (1o 18 |8 g 1 & |0 12118 5. THRUST BLOCKS WITH 3" DIMENSION B2 Q
e - N T N N O N - N 0 N 0 0 = GREATER THAN 30" SHALL HAVE THE < an
X " B » " H T :
34" COPPER SERVICE RELEASE ASSEMBLY 10 1| 200 | 16 18 j 12 | & [ | a4 | 60 | 16 | 307 ) RESTRAINED PIPE INSTALLED WITH A :
_ 70 P T NS T N N7 O o Tl O O MINTMUM OF 4' OF COVER. ;;
| 6" | 26" | 20" | f6 | 18 | it [ 13 | 1t [ 13 | W | 207 | 30 | % | e z:_
DOUBLE RESIDENTIAL 7l 7 N 5l T O 7Vl I/ ERESSURE - 200 i
WATER SYSTEM SINGLE RESIDENTIAL 3 [jeo ] 42 [voo ) 2 1 o8 [ 4 | 407 ] 30" T185° | 4 | 18" | 42 FACTOR OF SAFETY= 15 f
WATER SERVICE THRUST BLOCK CONSTRUCTION
NO SCALE f
NOTES: f;-
{1) MAIN BODY OF HYDRANT MUSTBE SILVER
AND HAVE RED CAPS AND BONNET. 1= =
{2) DISTANCE "A" WITH CURB AND GUTTER, : . _ 'z " Z % )
2' MIN., 4' MAX. FROM BACK OF CURB. : o a® /4" THREADED RODS L 2218 ol
; 2%4" (TREATED) POST ? 2.00' 8} Oz O FF ?
(3) DISTANCE "A" WiTHOUT CURB AND CUTTER, : R PAINTED GRE ADE RING IF NECESSARY | lad e Q.
6 MIN,, £2' MAX, FROM EDGE OF PAVEMENT, : 2 PRIVATE PROPERTY STATE RIGHT OF WAY %Er‘&%ﬁ“‘?éc"k%n”%ﬂﬁm?m/ > & _1 00" MAX B § % % E
o I A e ] ; . : 00" ) : o Ly g = : : .
{4) AREA AROUND HYDRANT AT A RADIUS OF 4' OR EASEMENT LINE frmmmey STAINLESS STEEL BAND AND BETWEEN GRADE RINGS \ 7~ \ USE THE = 8 § g [
TO BE APPROXIMATELY LEVEL AND UNOB- BRASS OR CAST IRON CAP wWiTH 1" : FLEXIBLE BOOT == . : - 3-1"DIA. HOLES @ 120 i
STRUCTED. V FINISHED GRADE ==\ 4 / COUNTERSUNK HEAD TURNED UPWARD : ~ L A'MIN VARIES Ef _ - E é g s
=~ IW] - : - f:
JR Gii-gur,To xm seowe sroue T NATERAL (40 MoRTAR) ——T \ 15| >|@ =
P.U.E. PLASTIC BODY : = VARIES = o
VARIES CLEAN-QUT A STACK 10 FINiSH CRAND & REPUACE C.0 SI7E AS THE PIBE AND. SOF / - " e T 5wl <
3 MIN 7T & PLUG WHEN BUILDING SEWER IS ) FICIENT SIZE FOR PLUGS AND STEP SHALL BE = ﬁ- ' o e =
COMPLETE FIRE HYDRANT - H— ; - . |
ASSEMBLY INCLUDES BRANCH My L~ 45* OR 22 1/2° BELL & SPICOT |~} rexeie soor NOTE: RS
2217 Ny PIPE, FITTINGS, GATE VALVE BEND (IF NEEDED) -+t STAINLESS STEEL BAND [ J I\ | - USE DEWEY BROTHERS ! ;; N N
NOZZLES ] AND BOX, CONCRETE BASE, A5* WYE & REQUIRED BEND SAFETY @AB A -m]‘1 53 A j:- ~— AT IRCR-2000 OR 2001 <35>
MUELLER-A-421 ) TEE, WYE, TEE/WYE OR MINIMUM SLOPE OPENING M.AX VARIES . COVER IN PAVED ARFEAS 1 o3| — :
KENNEDY-K-81A COMBINATION OF WYE & SERVIGE cg:gnggnow A
OR APPROVED (4 1/2 PUMPER 45°* BEND FITTINGS SHALL FOR, £1=174 PER'T & };
- EQUIVALENT. _ NOZZLE COUPLING BE SIZED AS REQUIRED, SECTION A=A -1/ 1 Q _ 4
& 2 STAINLESS, STEEL VARIES -
' §= =) MINIMUM 5" STUB 4" MINIMUM : "
D g CAP TO BE SUPPORTED _ N 34" [
. N4 S %;%E : RE P e ' SERVICE CONNECTION —8" MiN. ?3 e 23347
Q TF - PV WA T b L S " g;gggﬁ%uﬁhé Bﬁgg?éi& 6. MIN, STONE BASE 'f 23 112 .
e e S ﬁm&vﬁw“&mmm ; ' : #57 OR EQRIVALENT : 11/ «-n.-.--—-.-k—"
: oo TIPS .; SANITARY SEWER LATERAL v et o Lty e
[} i i y ;
cZ— VALVE 80X 5 : A : | 22| ;
5 : ALY i CONCRETE — -:- : ’
© o : ' 2' DIAMETER o 1/2 2 378
= E THRUST BLOCK S | - 4 STANDARD MANHOLE E@:m_‘]_l_e PEy; _[ Sa e
e ror L ; L4 »
I i : | FOR PIPE 15” OR SMALLER T | 7 o rr
4 : GENERAL NOTES: __ :
o 1. TRAFFIC BEARING BOX 5. PIPING BEHIND CLEANOUT TO BE ‘ 331/4 ' |
3 REQUIRED IN TRAFFIC AREAS. INSTALLED PER BOCA CODE. i SECTION A A : DJB/ JDC
A G e oes ECTION A- | -
- RO, : 8 on ERIAL. 6. MINIMUM LATERAL SIZE: . / : w
@ i * s R %
£ . - 4 FOR RESIDENTIAL SERVICE 1. ALL MANHOLE FRAMES AND COVERS SHALL 4, MANHOLE UNIT JOINTS SHALL BE MADE WATH EITHER : |
! 3/4" DIA. THREADED ROD 3. ALL PIPE SHALL BE OF SAME SIZE. 6" FOR NON-RESIDENTIAL SERVICE _- BE DEWEY BROTHERS, INC. MH—RCR~3000W FLEXIBLE BUTYL SEALANTS OR GASKETS, AT THE MANHOLE FRAME AND COVER -
< O REOD. 11t ' 4. NO BENDS ARE_ALLOWED IN -' IN NON—PAVED AREAS REQUIRING WATERTIGHT CONTRACTOR'S OPTION. FLEXIBLE BUTYL SEALANTS SAFETY SLaR ' | RCW
l‘c; {NOT REOD. HYDRANT TEE OR MEGA W69 b . THE LATERAL FROM THE 7. MINIMUM COVER FOR ALL SEWER : FRAME & COVERS AND MH-RCR-3000EC~WT SHALL BE MANUFAGTURED BY CONGRETE SEALANTS, INC,
= 1 MAIN TO THE CLEAN--QUT LATERALS SHALL BE THREE (3) FEET : IN PAVED AREAS, OR APPROVED EQUAL. (C8-302) OR EQUAL AND FLEXIBLE BUTYL GASKETS SHALL (REQUIRED FOR SSMH RCW
o CONCRETE BASE AND THRUST : STACK WYE. (EXCEPT AS NOTED) : 2. STEPS TO BE VERTICALLY ALIGNED. BE MANUFACTURED BY CONCRETE PRODUCTS SUPPLY COMPANY GREATER THAN 10 :
e BLOCK AGAINST UNDISTURBED M.J. FITTINGS ARE : g (E~Z STICK) OR EQUAL. THE GASKETS OR SEALANTS SHALL BE IN DEPTH) i .
= SO CONGRETE SHALL NOT NOT TO MEET COANCRETE : 3. THE FRAME AND COVER SHALL BE PROPERLY INSTALLED AND THE JOINT MADE iN ACCORDANCE WITH THE : : DETAILS &
= SOIL, - ALIGNED WITH THE 2 FOOT OPENING OF THE RECOMMENDATIONS OF THE MANUFACTURER(S). -; :
= COVER HYDRANT DRAIN. : MANHOLE STRUCTURE AND BOLTED IN PLACE. .:_ 05/26/99 |
= | : 5. ALL MANHOLES DEEPER THAN 10’ SHALL BE PROVIDED ]
FIRE HYDRANT ASSEMBLY WTH A SAFETY SLAB. _ | NONE

6. MANHOLES SHALL BE CONSTRUCTED IN ACCORDANCE : ;i
WTH ASTM C478. A\ & Commission No. 1070L

B\ 7, SAFETY SLAB OPENING SHALL BE ALIGNED WTH STEPS. ], 4
of 17 :
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WATER LINE

I
LESS THAN 18"

SEWER LINE
SEE NOTE

10" MIN, 10" MIN.

|

|
I
- SEWER LINE
L

i

18" MIN.

WATER LINE

* SEWER LINE

18” MIN.
, 10 MIN.

WATER LINE

)¢

NOTE:

* SEWER LINE ABOVE WATERLINE TO BE CONSTRUCTED
OF AWWA WATER LINE MATERIAL & PRESSURE
TESTED (SEE SPEC.) AT NO ADDITIONAL
COST (SEE SEWER LINE COUPLING DETAIL).

WATER and SEWER CROSSING DETAIL
NTS

ORIGINAL GRADE
APPROVED BACKFILL

WALLS SHALL BE
SLOPED AND/OR
SHEETING PROVIDED
AS PER OSHA
REQUIREMENTS

L HAND PLACED
. CAREFULLY COMPACTED - e
" SELECTED BACKFILL (21A)

" |PIPE SPRING LINE

|

. 8" IN ROCK

|

ROCK

TRENCH UNDERCUT
MINIMUM 6" BELOW
l BARREL OF PIPE

PIPE O.D.

4" IN SOIL

SOIL

NO. 57
COMPACTED STONE
BEDDING MATERIAL

24" + 0.D. MAX,
20" + 0.D. MIN.

IN ROCK

PIPE LAYING CONDITION for GRAVITY SEWER
NTS

A\ NOTE:

1) ALL SANITARY LINES SHALL BE TESTED BY PULLING A STANDARD TEST
MANDREL BETWEEN TEST SECTIONS.

A 2) MANHOLES SHALL BE TESTED BY VACUUM TEST, AFTER ASSEMBLY BUT
PRIOR TO BACKFILLING, TEST SHALL COMPLY WITH ASTM STANDARDS OR
DIVISION OF WATER PROGRAMS WORKING MEMO #550, DATED NOV. 4, 1987.
MANHOLES SHALL BE TESTED BY VACUUM ONLY IF CONSTRUCTED OF PRE-
CAST CONCRETE. TESTING SHALL INCLUDE ALL CONCRETE RISER, INCLUDING

SPACER RINGS, AND THE JOINT BETWEEN THE CONCRETE AND THE MANHOLE,

UP THROUGH AND INCLUDING THE MANHOLE FRAME AND COVER.

A 3) ALL WATERLINES & SANITARY SEWER LINES SHALL HAVE WARNING /DETECTOR
TAPE LOCATED 18" ABOVE TOP OF PIPE OR WARNING TAPE AT 18" ABOVE PIPE

AND DETECTOR WIRE LOCATED ON TOP OF PIPE.

WATER LINE

CONCRETE COLLAR

R I UNDISTURBED
R EARTH

| ON VDOT R/W RECESS
TOP 4" MIN.
OTHERWISE, EXISTING

VALVE ~———]

VALVE BOX ——

L WATER MAIN

BRICKS FOR
SUPPORT

2" STEEL POST g
2"X6"X1/8"PLATE |
WHITE LETTERS |

t-wmi()” MIN.

16 #4 BARS
AS SHOWN

TYP. M.J. BEND W/

TRENCH BOTTOM

UNDISTURBED
SoIL (TYP.)

STl _ _ TYP. CONC, THRUST
X. INTO UNDISTURBED
MAT. ON 3 SIDES

PSS Kl ) I » — .““-d.'_ e
2 gEm\ |6 MIN, e WU =1
N . i f o = e 12 e R

102 ATBEMARLE AVE., S.E.
ROANOKE, VIRGINIA 24013

| OR PROPOSED GRADE

6" (TYP)

\—-SEWER LINE

ADJUSTABLE CAST IRON
VALVE BOX WITH BASE

VERTICAL SEPARATION
MORTAR

10" MIN., SUPPORT BOX
WITH MINIMUM
TWO COURSES

OF BRICK

BOTTOM OF TOP
BRICK TO BE
EVEN WITH TOP
OF BONNET BOLT
FLANGE

COMPACT BACKFILL

| WATER LINE

HORIZONTAL SEPARATION

d ENGINEERING *ARCHITECTURE *SURVEYING

READS. VALVE PLAN — BENDS SECTION OF VERTICAL BEND
CAST iRONMéOVER
]~ B i 2o i o el - @
e ey c SQ.—\ _ § §
Eﬂm[\:\ Il s § i
5

1l
1)
=
[
L‘Jf"\
:t(f)
| Z
o3
mﬂ.
Dlz
;o
3
Z10
§2
0
ap]

TO NATURAL GROUND\ 7.

TYPICAL VALVE SETTING DETAIL |2 ler 5o

PLAN & ELEVATION — PLUGS

NOTES:
1. FOR VERT. BEND DOWN IN EXCESS OF

MORTAR 11 1/4” BEND, ANCHORAGE SHALL BE
JOINT [PIPE | 90" BEND | 45 BEND P2 1/2° BENDU1 1/4° BEND| __ TEE PLUG DESIGNED BY ENGINEER.

QOICRETE | 8le, A 1 B LA LB LA B | ALB AL B C 1D 2. FOR VERT. BEND UPWARD, BLOCKING TO [

SUPPORT 4_” 8" 1 2” 8” 85’ ) 6” 1 6» 11 ) 9» 1 On 6» * ’

BE SIMILAR TO THAT FOR HORIZ. BEND.

6” 18” .; 2” 8” 1 O”

E 8" ” 8” ,E 1 2 ,EO” 1 2” 1 81’

8!’ 18” ?3” 10” 10”

GLANDS & BOLTS SHALL BE PROTECTED

SECTION [ o0 e T e

6 6
8 8
8» 8» 8" ; 8” T 1 1 12” 1 2” 24ﬂ 3'
8 8
8 8

WATER and SEWER SEPARATION DETAIL |

NTS

1. SHOULD PVC OR ABS GRAVITY PIPE BE UTILIZED, THE CONTRACTOR SHALL DEFLECTION TEST THE ENTIRE
LENGTH OF PIPE BY MEANS OF A GO-NO-GO MANDREL TO ASSURE THAT A 5.0% DEFLECTION HAS NOT
BEEN EXCEEDED. THE TESTING SHALL BE PERFORMED COMPLETELY AT THE EXPENSE OF THE CONTRACTOR
AND SHALL BE PERFORMED IN THE PRESENCE OF THE ENGINEER. NADREL AND PROVING RING DETAILS
SHALL BE APPROVED BY THE ENGINEER AND SHALL BE SIZED AT 5% LESS THAN ASTM DIMENSIONS FOR
THE SEWER PIPE (IN ACCORDANCE WITH ASTM D-3034 AND F—-679). THE MANDREL TEST SHALL BE PER-
FORMED NO SOONER THAN THREE (3) MONTHS AFTER BACKFILL OF THE PIPE IS COMPLETED. ALL PIPE
THAT FAILS THE DEFLECTION TEST SHALL BE REMOVED AND REPLACED AT THE CONTRACTOR’'S EXPENSE.
THE "REROUNDER” TECHNIQUE SHALL NOT BE ALLOWED. THE CONTRACTOR SHALL USE APPROVED NINE
(9) ARM MANDRELS AND PROVING RINGS FOR EACH SIZE OF MAINLINE PIPE. THE CONTRACT LENGTH "L”
OF THE MANDREL ARMS AND THE ACTUAL MANDREL DIAMETER "D” (ID OF THE PROVING RING) SHALL
EQUAL THE DIMENSIONS IN TABLE | BELOW. CRITICAL MANDREL DIMENSIONS SHALL CARRY A TOLERANCE
OF 4/~ 0.01.

MANDREL AND PROVING RING MAY BE OBTAINED FROM WORTCO, INC., 220 HIGH STREET, FRANKLIN, OHIO
45005 (1~513-746~6439). HURCO ENTERPRISES (1-800-843—1300), CHERNE INDUSTRIES (1~-800~-843-
7584} OR EQUAL,

2. RIBBED PVC AND RIBBED HDPE SHALL BE TESTED FOR DEFLECTIONS BY PULLING A GO/NO-GO MANDREL
THROUGH THE PIPE AT LEAST ONE MONTH AFTER FINAL BACKFILL. DEFLECTIONS OF THE PIPE SHALL NOT
EXCEED 5%, IF DEFLECTIONS EXEED 5%, THE PIPE SHALL BE RELAID.

3. THE OWNER RESERVES THE RIGHT TO INSPECT THE COMPLETE~IN—PLACE SANITARY SEWER PIPE WITH IN~—
LINE TELEVISION INSPECTION EQUIPMENT OPERATED BY MUNICIPALITY FORCES. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER AT LEAST TWO (2) WEEKS PRIOR TO A SECTION BEING COMPLETED IN QRDER TO
SCHEDULE THE TELEVISION INSECTION., ANY DEFECTIVE WORK REVEALED BY THIS INSPECTION SHALL BE
REPAIRED BY THE CONTRACTOR, AT HIS EXPENSE.

I\

TABLE
9 ARM MANDREL
D DIMENSION
ASTM D3034 ASTM D2751 (8" ONLY)*
NOM. DIA. L SDR 35 ASTM D 2680
6" 6” 5.65" 5.65" (SDR 35)
8" 8" 7.56” 5.49” (SDR 23.5)
10” 10" 9.45" 9.31"
127 12" 11.26" 11.22"
15” 15" 13.78” 14.09”

2\ MANHOLE ACCEPTANCE TESTS (VACUUM TEST)

1. MANHOLES, INCLUDING FRAME, SHALL BE TESTED BY VACUUM TESTING FROM THE TOP OF THE
FRAME., INFLATABLE STOPPERS SHALL BE USED TO PLUG ALL LINES INTO AND QUT OF THE
MANHOLE BEING TESTED INCLUDING ANY VENT LINE. THE STOPPERS SHALL BE POSITIONED IN
THE LINES FAR ENOUGH FROM THE MANHOLE TO INSURE TESTING TO THOSE PORTIONS OF THE
LINES NOT AIR TESTED. VACUUM TEST SHALL BE MADE WITH A VACUUM OF 10" Hg. THE TEST
TIME FOR THE VACUUM TO DROP FROM 10" TO 9" OF Hg MUST BE GREATER THAN 60 SECONDS.

2. CONTRACTOR SHALL FURNISH WEIRS, STAND PIPES, PIPE PLUGS, WATER, PRESSURE GAUGES,
STOP WATCHES, AIR COMPRESSORS, VACUUM PUMP, HOSE AND SUCH MATERIALS AND ASSIST-
ANCE AS REQUIRED TO PERFORM THESE TEST. ALL ACCEPTANCE TEST SHALL BE CONDUCTED
BY CONTRACTOR IN THE PRESENCE OF A COUNTY INSPECTOR.

3. ACCEPTANCE TESTS SHALL NOT BE MADE UNTIL SANITARY SEWER, MANHOLES AND PROPOSED
SEWER SERVICE CONNECTIONS, AS SHOWN ON THE APPROVED SEWER PLANS, HAVE BEEN IN-
STALLED, THE SEWER TRENCHES (INCLUDING MANHOLES AND CLEANOUT STACKS) BACKFILLED
AND COMPACTED TO FINISHED SUB-~GRADE.

4. CONTRACTOR SHALL SCHEDULE ALL ACCEPTANCE TESTS WITH THE PROJECT INSPECTOR AT
LEAST FORTY—EIGHT (48) HOURS IN ADVANCE. EACH SECTION OF COMPLETED SEWER SHALL
BE TESTED FROM MANHOLE TO MANHOLE, NO SEWERS OR SEWER SERVICE CONNECTIONS ARE

10" 20" | 16" 19" 14" 37 197 g 19" 147 1 18" | 18" | 30" FROM CONC, BY PLASTIC SHEETING
P T2 1 14 116" 1 16" | 307 WHEN POURING THRUST BLOCKS.
16" | 26" | 20" [ 16" | 18" 11’; 13’; 11”, 13: 18: 20: 20: 36: 4. ALL THRUST BLOCK & SUPPORT CONC.
44" | 22 22° | 16 82" | 427 | 82" | 42 SHALL BE 3000 PS! READY MIX
30" | 185" | 42” [ 100 | 42” | 527 | 427 | 40" | 30" | 185" | 42" | 185" | 42° CONC.

THRUST BLOCK CONSTRUCTION

5. THRUST BLOCKS WITH "B” DIMENSION
GREATER THAN 30" SHALL HAVE THE
RESTRAINED PIPE INSTALLED WITH A
MINIMUM OF 4’ OF COVER.

PRESSURE = 200 PS|

NO SCALE

6” MIN, —

=7 3" HIGH BRICK ="
OR MORTAR DAM |

»‘: / lﬁx

INVERT IN_ELEV. _J.".

s
i

3 |

VARIES
SEE PLANS

_I SEE PLANS e
INFLUENT o =
LUE 4-0" 1. I
‘ UNLESS NOTED |-
90 BEND-\ OTHERWISE =]\
1-1/2 : 12 |
NEOPRENE —_J% SLOPE e
BOOT s
INVERT OUT -
ELEVATION < g
(SEE PLANS) S MY
0.2' MIN. —
VDOT NO. 57
CRUSHED STONE |\ oo o coe |

TO INVERT OUT

STANDARD PRECAST MANHOLE ——
WITH MONLITHIC BASE (SEE DETAIL)

TYPICAL OUTSIDE DROP MANHOLE

NTS

1. MANHOLE UNIT JOINTS SHALL BE MADE WITH EITHER
FLEXIBLE BUTYL SEALANTS OR GASKETS, AT THE
CONTRACTOR’S OPTION. FLEXIBLE BUTYL SEALANTS

SHALL BE MANUFACTURED BY CONCRETE SEALANTS, INC.

(CS—302) OR EQUAL AND FLEXIBLE BUTYL GASKETS SHALL

BE MANUFACTURED BY CONCRETE PRODUCTS SUPPLY COMPANY
(E~Z STICK) OR EQUAL. THE GASKETS OR SEALANTS SHALL BE
INSTALLED AND THE JOINT MADE IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE MANUFACTURER(S).

2- . .
ALL. MANHOLES DEEPER THAN 10’ SHALL BE PROMDED
WITH A SAFETY SLAB. '

3,
TEE, BEND, AND ALL PIPING SHALL BE SAME SIZE AS
INFLUENT PIPE (SEE PLANS)

BEARING = 2000 PSF
FACTOR OF SAFETY = 1.5

UTILITY PLAN
BOTETOURT COUNTY, VIRGINIA |

ASHLEY PLANTATION SECTION II

FINISHED GRADE

/NO.4 REBAR\

‘4 VARIABLE SIZE o
F1SAN. SEWER PIPE —=f77

DESCRIPTION

BRD N yeeeaaeaeest ik
SRENRTN 1/ UNDISTURBED SOIL/J-F 5%
“4 \S:#‘”" AT ':.‘ / %':: .:;.g_ 3 “._.
SIS S K y

2,-«-6”

WATER AND SEWER DETAILS

11/27 /00 PER BOTETOURT COUNTY

READY MIX CONCRETE
3000 PSI IN 28 DAYS

GRADES 20% TO 35% -—— 36 FT ON CENTER

* GRADES 35% 7O 50% -—-— 24 FT ON CENTER
* GRADES 50% TO 60% -~ 16 FT ON CENTER

\

RICHARD C.
WHITE

"_,gp No. 020021
% &% / /_;Z_q _(I%\é

ONAL -9

* WITH WRITTEN APPROVAL OF UTILITY DIRECTOR

-Designed By | RCW

ANCHOR BLOCK

- Drawn By DJB/JDC

| NOTE:

Checked By RCW

:?1 Approved By RCW

CONTRACTOR SHALL SCHEDULE A PRE-~CONSTRUCTION MEETING TO BE ATTENDED BY NO LESS THAN

| THE FOLLOWING: BOTETOURT COUNTY REPRESENTATIVES, CONTRACTOR REPRESENTATIVE INCLUDING

Submitted By RCW

| THE PROPOSED SEWER CONTRACTOR SITE SUPERINTENDENT, DESIGN ENGINEER, ANY MATERIAL
§ SUPPLIERS OR SUBCONTRACTORS THAT THE SEWER CONTRACTOR FEELS NECESSARY TO ATTEND.

DETAILS

05/26/99

| NOTE: A
| ALL TEST ARE TO BE PERFORMED IN THE PRESENCE OF THE DESIGN ENGINEER AND PROPERLY DOC-

NONE

§ UMENTED BY THE DESIGN ENGINEER FOR SUBMITTAL WITH THE RECORD DRAWINGS TO BOTETOURT  commissionNo. 10701

i COUNTY. TEST SUBMITTALS DOCUMENTED BY ANYONE OTHER THAN THE DESIGN ENGINEER (L.E. THE
| CONTRACTOR) WILL NOT BE ACCEPTABLE AS PROOF OF COMPLIANCE,




