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BUILDING WITH PORCH OR
FOUNDATION ONLY

STOO0F

CONTOUR., CONTOUR WITH ELEVATION

SPOT ELEVATION
CONCRETE CURE

CONCRETE CURE & GUTTER
CONCRETE WALK OR SLAB
PAVEMENT

UNPAVED OR GRAVEL ROAD
CONSTRUCTION EASEMENT
PERMANENT EASEMENT
TREE LINE

TREE OR SHRUB
FENCE

CENTERL INE CREEK .
PROPERTY LINE
CENTERLINE OR BASELINE
LIMIT OF WORK LINE

SWALE OR DITCH

FIELD SURVEY TRAVEHRSE POINT

F.C. OR P.T.
GEOLOGIC BORE HOLE
STORM DRAIN AND ENDWALL
SANITARY SEWER

FORCE MAIN

GAS MAIN OR SERVICE LIN
WATER MAIN OR SERVICE L
ELECTRICAL LINE
UNDERGROUNE TELEPHONE L
UNDERGROUND ELECTRICAL
BIPE FITTINGS
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GATE VALVE
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MANHOLE

i
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E
INE
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H

G.M. - GAS METER. W.M. - WATER METER'

TELEPHONE LINE
TELEPHONE POLE. GUY AND
POWER POLE., GUY AND ANC
LIGHT POLE

TELEPHONE PEDESTAL
BURTED TELEPHONE VAULY
ABANDON OR REMOVE
PAVED .DITCH

DRIVEWAY CULVERT
CULVERT

WATER VALVE

HUB ANC TACK

ATR RELEASE VALVYE

ANCHOR
HOR

WITH FLARED END SECTION

EROSION AND

SEDIMENT

CONTROL SYMBOLS

MATERIALS SYMBOLS

METAL

BRICK
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MASONRY

CONCRETE

GROJT OR FINISHED
CONCRETE
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(RIGID

H#000 BLOCKING
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JR PLYWOOD
GRAVEL OR
STONE

EARTH

TEMPORARY SEDIMENT TRAP

TEMPORARY GRAVEL
CONSTRUCTION ENTRANCE

RIPRAP

STt

FENCE

PERMANENT SEEDING

TEMPORARY SEEDING

ROCK CHECK DAMS

OUTLET PROTECTION
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SHEET INDEX

DESCRIPTION

COVER SHEET

ABBREVIATIONS, LEGEND,GENERAL NOTES & INDEX
ROADWAY CONSTRUCTION AND GENERAIL NOTES

KEY MAP

PLAN AND PROFILE - ROAD AND UTILITIES
PLAN AND PROFILE - ROAD AND UTILITIES
PLAN AND PROFILE - ROAD AND UTILITIES
PLAN AND PROFILE - SANITARY SEWER
SANITARY SEWER & STORM DRAIN PROFILES
WATER LINE - PLAN AND PROFILES ,
WATER AND SEWER CONSTRUCTION DETAILS
EROSION CONTROL PLAN AND DETAILS

EROSION CONTROL DETAILS
UTILITY SPECIFICATIONS
ROADWAY CROSS SECTIONS
© ROADWAY CROSS SECTIONS
ROADWAY CROSS SECTIONS
ROADWAY CROSS SECTIONS
ROADWAY CROSS SECTIONS
ROADWAY CROSS SECTIONS

RAL NOTES

THE LOCATION OF EXISTING UTILITES. INCLUDING UNDERGROUND
UTHATIES IS INDICATED ON THE DRAWINGS 1M 8O FAR AS THEIR
EXISTENCE AND LOCATION WERE KNOWN AT THE TIME OF
PREPARATION OF THESE DRAWINGS. HOWEVER, NOTHING IN
THESE CONTRACT DOCUMENTS SHALL BE CONSTRUERD AS A
CGUARANTEE THAT SUCH UTILITIES ARE IN TUE LOCATION
INDICATED OR THAT THEY ACTUALLY EXIST OR THAT OTHER
UTTLITIES ARE NOT WITHIN THE AREA OF OPERATIONS, THE
CONTRACTOR SHALL MAKE ALL NECESSARY INVESTICATIONS TO
DETERMINE THE EXISTENCE AND LOCATIONS OF SICH UTILITIES .
THE CONTRACTOR SHALL PAY FOR ANY DAMAGE TO AND FOR
MAINTENANCE AND PROTECTION OF EXISTING UTILITIES AND

STRUCTURES.

EXISTING WATER LINE LOCATIONS BOTH HORIZONTAL AND

VERTICAL ARE ATPPROXIMATE. THE LOCATION 18 NOT THE
RESULT OF A FIELD SURVEY.

THE CONTRACTOR IS DIRECTED TO DIG AND LOCATE ALL
UTILITIES IN ADVANCE OF PIPELAYING TO ALLOW FOR
ADJUSTMENTS DUE TO CONFLICTS WITH EXISTING UTILITIES.
SHOULD A CONFLICT ARISE THE ENGINEER IS TO BE NOTIFIED

IMMEDIATELY.

THE CONTRACTOR I8 REQUIRED TO NOTIFY "MISS UTILITY" AT 1-
800.852-7001 AT LEAST TWO , BUT NOT MORE THAN TEN WORKING
DAYS IN ADVANCE OF CONSTRUCTION.

SURVEY INFORMATION OBTAINED FROM TOPOGRAPHIC SURVEY
COMPLETED IN JUNE, 1993 BY LMW, I.C. ENGINEERS - SURVEYORS.

Phone (703)345-0675
Fax (703)342- 4456

1401 2nd Street, SW.
Roanoke, Virginia 24016
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VIRGIl

IIA DEPARTMENT OF TRANSPORTATION NOTES:

1 SUALITY CONTRCL
STREFETS 1O 8FE GRADED, PAVED AND ALL STRUCTURAL COMPONENTT ERECTED N ACCORL A“CE MTH CURRENT VIRGINIA DEFARTMENT CF
TRANSPORTATION ROALD AND BRIDGE SPECIFICATIONS ARND RCAD DESIGN STANCARDS. BZOTHTOURT COUNTY & ROANOKE COUNTY ul‘:i;}s STANDARDS AND
SPECIFICATIONS. ALL MATERIALS USED SHaALL BE TESTED N ACCORDANCE WITH STANDARD ) =, THE DEVELCOPER MUST CONTACT THE
OFFICE OF THE RESIDENT FNGINERER, PRIOR TO BESINNING ANY CONSTRUCTION AT NHICH TIME AN =NSP€:T!N\3 arD TESTING FECCEDURE
POLICY WILL 3F DRAWN, THE DETLOPER WILL PRODUCE TEST BERORTS FROM APLRROVED INDERPCHDENT (ABCRATORIES AT THE DEVELOPER'S
FXPENSE.
THE RAVEMENT DESIGNTD THOWKN ARE HASED ON A SUBGRALDE ZHR O JALUE OF 10 DR CGREATEM. THE TUBGRADE SCIL IS TC 3 TESTED BY AN
MOERENDENT ARCRATORY anil THE REZULTT _,\J*“jMiw‘"— T THE CWRCINA TETARTMENT OF TRANEFORATICN PRICR TC .“A‘:W COMETRUCTION.

B L:} THE JJBGQAMW CERO/ALET 3E T THAN T TREN ADDITICNAL SACZE MATERIAL WILL B8t RECUIRED N ACCZURDANCE WITH

iwﬁ\ TMENTAL SFEDIFICATIONS,
THE SUBGRALE JUST 25 AFERCVED 8Y ARGIHNIA SEFARTMENT CF O THE HaSt. BASE MUTZT S
APEROCUET BY ARGINIA JERARTMENT OF TRAMNSPORTATION 5TR 7 TURFACE IS ARPRLIED.
AL L ONECEZRARY ITHCTY LATERALD ALDNG S FTRONUIATI Jg NATER JEWES D STORM ZAY AND TELESHONE D WwilL BHE
TUONTTRUITED FRIOR TO PUACEMENT OF S3AC
SAT LR RETRD N TRANTMITTION INET ML CICT BE BERRTTET NMITRN THE DA VES TF DUREOTC RACK
oFTUREY DR '%"!: TEVELCCEMENT. ZERVICE _ATENALTD POTTING ANTD FIR I CiLE POINTIDE THE RIGHT
EONAY O NILL BE O CONSTRUCTED N OTCONFORMITY MTH AT4A B 21 2 DR TFECATONTD CORE LA, SETRIBUTION NET NITH
DLETOSURET JETD O THAN 20 LET ARED UNAFFECTED 3Y THo ABCOYVE.
SERMITS WL 30 RETURED FOR ALL T TED WITHIMN STREET RIGHT OF NAY SRICE 7O ACLESTANCT NTD THE SECONUDARY HIGHWAY SYSTEM,
ANY EASEMENTS GRAMTED TO A JTILITY COMPANY FOR SLACEMENT COF FPOWES TELEDHCONE, £70 MUST 8F RELEASED PRIOR TC ACCERPTANCE,

5 PREUVATE ENTEANCED
VCDIFIED 26— a0 SUTTER AlLL BE R0 ALET AT ALL THTRANCES 70 SRIVATE 07T AHERE STANTARD 00-2 TURB AND SUTTER IS APPROVED FOR
o

i CONETRATD THE SAVEAR T, IHOULCER & ZLCOPE
NS TRGOTET MODTREFT RIGHTTOTF o yAY O AFTER ACCERTANCE MNTO O THE SECONDARY

4 EROTION CUMTRCU AND LANCSCAFING
CARE MUST ab TAKEY DURING wf)f\i‘"“’"gf‘b’:"‘f‘"(}'\l O QF:(’E“/E"‘&? EROSICN, a7 sl sl "ROM ?JA‘ AGNG AL JA‘"E*“? HRCPERTY  LOGGIMG DITCHES,
TRACKING DURLIC STREETS AND OTHERWISE CREATING A ~SURDIC SR PRIVATE L LTANCE 70 TURRCUNDING ARDAR
THE SnTIRE CONSTRUCTION AREA INCLUDING DITCHES, CHAMNELS, BACK OF TURED AND ORF Ba/BEMEMT ARE 70 3E SACKFILLED anD SEETED
AT THE FARLIFETT PCRSIBLE ThME AFTLER f:i?\;AL GRADING.
ORANAGE FASFMENTS MUST BE CEFNED 8Y EXCAVATED TITCOHES OR ZHANUNE T 77RO THER FUol JEMGTR 70 NE L DEFINED EXISTING NATUIRAL
WATERCDURSE S,
TRE RCAD WILL BF REJAEWED DURING JONSTRUCTION FOROTHE SNEED OF e Bl JITCHE LD FOEROSION 'S EHCDUNTERED IN ANY SRAINAGE
CASEMENT, 1T WILL BE THE RETSPONSZILITY OF THE DEVELOPER TG SCD, RIF RFap, GRCU PAVE OROTC S0 WHATEVER S NECESSARY TO
CORRECT THE PROBLEM,
AL WESETATION AND OVERBURDEN T BE REMOVED SROM SHOULDER TO O SHOLLER BRICR TO THE CONDITIONING {CUTTING AND DR
SREFARATION,: OF THE SUBGRADE.

o INTERSECTION PAVEMENT RACIUS
MINIMUM PAVEMENT RADIUS OF 25 FEFY 1S RESUIRET AT ALl STRELT NTIEFSLCTION,

. CONMECSTIONS TC STATE-MAINTAINED ROALS
MHILE THESE 2LAMT HAYE RESN APEROVED, SUCH APPROVAL DCEZ NOT SWEMPT CONMETZTIONS MTH EXSTING STATE-MAINTAINEDT RCALT FROM
TRITICAL REVIEW AT THE TIME PERBIT APPLICATIONS ARE MADE,  THIS IS JF SESSARY N OROER "HAT THE FREVAILING CONDITIONS E"*‘E:
TAKEN INTO CONSIDERATION RESARDING SAFETY ACCOMPAMNIMEMTS GUTH A% TURIGHG _ANES.

h SUARDREAILS
STANDARD GUARDRAIL WITH SAFETY END SECTIONT MAY 8F REZUIREDT Ot FH LS AS DEEMED SETFTIARY 3Y THE RESICENT ZNGINEER.  AFTER
””Mp_h_”""?i GF RCUGH GRADIMNG COPERATONT, THE 2FFICL OF THE REZICEHT ZHGHEER, SHALL 30 4OTIHED SO THAT A FELD HEVIEW MAY
SE HADL OF THE PRCPOSED _CCATIONS.
WHERE GUARDRAILS ARF TO BF INSTALLED THE SHCULIZER WIDTH SHALL SE MCREATED N ACCCIRUDAMCE WMTH YDOT RCAD AND BRIDGE
STANDARDS

=, CTORM DRAINAGE
TIELT REVIEW WILL BE WADE CURING SCHMSTRUCTION 7O TETERMINE THE SNEED anl _MITS ©F 2avFD DITCHES 24D/ 0R DITCH STABILIZATION
TREATMENTS, AND TO CETERMINE TP SNEED Ah’ JBATTTS TF ACDITIONAL DRAINAGE T ASEREY T, Al CRAINAGE SaSERMEMNTT MUST BE CUT anD
MADE TO FUNCTICN TC A NATURAL WATERCOURSE. AMY CRCSICHN 9”‘(;%3*_?_"*/133 EMCOUMTERET NOoAY] ZACEMENT AIST BE CORRECTED 3Y wWHATLE/ER
MEANS NECESTARY PRICR TC SUBRDTION C’j MTANCa
SITOH SLOPEZ ARE TO BE FOUR TO INE (4.7 FCOR CHO JLDER WDTHD OF 21} ZJEE7T 87 IR GREATER ANk THRED TC OME (XY FOR OZHCULDER
WMIDTHS OF FCUR FEEZT (477 ORF “iIVE FEET fS, URNLEST TTHERWISE SPECIFIED &) THE SUANTD

B SHTRANCE PERMIT
TCWWF?AC{? SHALL OETAIN CHTRANCE PERMIT 70 THE FXISTNG ARSNIA ZEFARTMENT OF "RANCSFORTATION RIGHT TF WAY FROM REDIDENT
FHGINEER PRICR TG RCAD CCNSWR‘?C?(_;N.

El x\ C“:’_’\r" R W ol 4 '\F\g
At NQF”:"'“T’? WILL NOT 3F TURNISHED EXCERT FOR PERICHE PROGREST INSREITION, THE ABCYVE WMENTIONED ﬂEL“i:ﬁ ?"\E JAFENS AND CHECKING
FOR REDUIRED STONE DERTHS  THE DEVELOPER WL BE RESUIREDT 7O RPOIYT A TURETY 10 GUARANTEE THE ROAL rREED CF CEMTT_CTS FOR ONE
YEAR AFTER ACCERPTANCE 8Y THE TERPARTMENT OF TRANSFORTATION

T ETRETT MAINTERNANCE
THE STRESTS WUST 23F PROPERLY WAINTAINED JNTIL ACCEPTANTE. AT SUDH "E AT ALL REQUIREMENTS MAVE HBED'D MET FOR ACCEPTANCE,
ANCTHER INSRFEDTICN WILL EE MADE T DETERMING THAT TRE STREET HAT 3T PROFERLY MAINTAINED,

T UNOERGRCUMD UTILITIED
CONTRACTCOR SHALL JERIETY _CCATION AND FLEVATION OF all UNDERGRCUND JTILITIET ZSHOWKN TN O THE PULANTD W AREAS OF CONSTRUCTION
PRINR TS STARTING NORK ZY JONTACTHHMG 40 U ) T MMETIATE:. v & OCATION TR OELEVATION £ JIFFERENT
FROMOTHAT SHOWN DN THE ZUANS,  IF THERE JEON ZISODVERY  ZFOANY JTILITY CT THOWRN ONOTHIS RPLARN,
DAL UMISS JTHDTYT CF DENTRAL ARGINIA AT

"I RECASICNES COF SPECIECATITME ANMD ZTAMDARDS
COROVAL OF THEIFE SLANS ML SF RBASED ON SPEDIFICATIONS AND ZTAaNCARDS L EFFECT AT THE TIME OF AFFRCOVAL AND WiLL BE SUBJECT,
CONTIL COMPLUITION OF THE RCADWAY ANT ACCERTANCE ZY O THE TEFARTMEMNT, TOOTUTJRE REeacne OF THE SRPECIFCATIOND AND TTANDARLDE.
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SANITARY SEWER LATERAL INFORMATION

LOT NG &
LATERAL NO.

S w3 G LA De L b e

U i
@\GQ@‘-JQ\.“-»&MNWQ

b
el

i
B

.
B & 5 L2 " e 1 Pt b tad lad Lad tad Lad & B A B B !*JM?«J
;‘zéiﬁ&"ﬁﬁifﬁgﬁﬁﬁﬁfgmwagm.aawm»a@\am»qa:waﬂw

4

(g
<

% GRADE
OF LATERAL

2 08%
2.08%
2.08%
2.08%
2.08%
2.08%
108%
7 .08%
2 .08%
1.08%
1.08%
2 08%
7080
2 08%
3108%
2.08%
3088
2.08%
2.08%
7.08%
.00
2.08%
2 08%
7 08%
2.08%
2.08%
3 48%
2.08%
2 0B%
2.08%
7.0R%
1.08%
308
2.08%
7.08%
7.08%
2.08%
1.08%
200%
2OR%
2.08%
T 08%
2 08%,
7 08%
2.08%
108%
7.08%
7 08%
T OR%
2.08%
7 08%

|
| |
| |

Section 3

Secton 4

L

INVERT AT

LATERAL END

122388
122687
123428
1245.48
124589
1237.08
123199
122424
1222.34
123535
TF3e 54
124405
128144
1294.03
120758
1294 06
1207 8%
127031
1365.25
138521
134527
1324 8%
130727
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A & SPECIFIC APPLICATION
THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB INLETS
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SPECIAL APPLICATION

i THIS METHODR OF INLET PROTECTION IS APPLICABLE AT
FILTER CLOTH KEY IN 6 -0, RECOMMENDED FUR ENTIRE PERIMETER CURB INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY

NOTES 1. APRON LINING MAY BE RIPRAF. GROUTED RIPRAP, GABION
BASKET, OR CONCRETE TG PREVENT EYXCESSIVE PONDING IN FRONT OF THE STRUCTURE
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" SPECIAL CONDITIONS

A minimum cover of threa (%) feet over the proposed lines
e required.

A preconstruction conference shail be scrnedwied with Boletourt GO

prior to commencing with construchon.

Mo work ghall begin withaut notifying Botetourt County 24
hours 1 gdvence.  The controctor iz responsgible for
aptaining any and cli necessary permits.

No work sholl begin without written gpproval of
canstruction pions.

Wark shall be ﬁmbj@ct to inspection by the County
inspectors and desi ingsr. Sonilory Sewer cul shaets
sholl be submitied o ne 80 stourt County Enginger.
Contracior shail be responsible for locating and
uncovering aif waive boxes aofter surface treatment of
roods and adjusting boxes to final rood grades, if
necessary.

i exigting utitities may be shown or may nol be shown
n the sxact locatlen. The controctor shalt compiy with
the State Water Works requiations, Section 12.05.03 where
ines cross.

The contractor shall notify the County ond cotamn County
sporoval of ony figld correction to the approved pions prioe
o such construction,

All trenches within the existing or future Virginia State
Department of Highways and Transporigtion right—of—way
must be compacted In six inch layers

All lines to be staked prior to construction.

Contractor to coordinate with the Enginesr (o provide
gs—buil plans. Coniractor sholl maintain g set of
red—line plons showing as—built location of all
structures.  As—built information to be submitied to
design engineer for preparation of record as—built plans.
Such as—buitt plans shall be submitied to Botetourt
County prior to County accepionce.

All construction shall be in gccordance to approved
congtruction practices of the gpplicable trades.

unlase noted otherwise herein gl construction shaoll be
in ogccordance to the ilglest edition of AWWA standards.

EXCAVATION, STABILIZATION AND BEDDING

A TRENCHING

Excavation for trenches shatl include the remaovol of aff
material encountered regardiess of classificotion in
gecordance with the elevations and grodes ot the
locations ond stotions indicoted on the plons or
spacifled hersin,

Excavation, uniess otherwise specified. shall be open

cut.  The Contracter shall open no more than twe hundred
{200) feet of trench at one time during the laying of
pipe, uniess approved by the Engineer.

Treriches sholl be excavated in straight lines and shall
be accurately groded in order to estoblish g true
elevation for the invert of the pipe.

The width of irenches, from existing grade to one (1}
foot above the top of the pipe shall be of sufficient
widih fo permit the proper installstion of bracing,
shoring or sheeting.

The sides of the trenches shoil be az vertical as
practical,

Excavation for structures shall gllow o minimum of tweive
{12) inches clegr betwsen the structure and the sides of
the trench or any regquired bracing, shoring or sheeting,

Excavoted maoterials suitable for bockfil shall be
stockpiled in an orderly manner ot ¢ sufficient distonce
from the sides of the trench in order to ovoid
overloading the banks of the irench and to prevent slides
or cove—ing.

Excovoied materiols which gre not required or approved
for bockfill shall be removed from the site ond disposed
of by the Contractor, at his expense.

Contractor o adhere to all locdl, state and federat
construction laws, including OSHA Trench Safety
Regulations.

B. TRENCH STABILIZATION

Trench stobilizotlon mataerial shall be coorse aggregote
size number 2 and shall conform with VDUT Section 203
and/or ASTM C 33,

Whenaver sxcessively wel or unstable materiod is
sncountered in the bottom of the trench, which in the
apinion of the Engineer is incapable of properly
supporting the pipe or structures, such maoterial sholl be
removed and backfilled with trench stobilization materiai
and shall be groded to oilow for the compacted bedding
material.

3. Al unouthorized averdepths of sxcavation shall be
backfilled, ai the Controctor’'s expense, with trench
stabilization material ang shall be graded to clow for
the compacted beadding material.

C. COMPACTED BEDDING MATERIAL

Hedding moaterigl shall be coarse aggregote size Number 57
T Section 203 and/or ASTM O 33

and shal confarr with VDO

The bottom of the pipe trench shall be excovatec to a
minimum overdepth of six (8) incnes hetow the hottom of
the pipe, to provide for the compuacted bedading material
Bedding rmatericl shail be placed, shaped gnd compacteaq.

Bell hoies and depressions recuired for the jointing of

the pipe shall be dug after the compaocted bedding
materiol has been graded and shapeg and shall be only of
the length, depth ong width requireg to make the joint
praperiy.

PIPE, JOINTS AND FITTINGS

3COFPE OF ¥WORK

At materiais ana appurtenances required for the work

shail be new, or first cass quality gsna shall be
furnishea, delivered, erscteq, connecled ang fnisheg n
avery detall az specified or indicated, Al materos
found defactive. regorcless of the circumstances, shoi
be reploced with new maoterial ot the axpenss of the
Contractor,

The mogterials specifiea for the construction shail comply

with the latest revisions of the appicable Americaon
Saciety for Testing Materials {ASTM]}, American National
Stongoras institute (ANSD) and/or the Virginio Deparument

of Transportation (VDOT) stondoras.

B. OPTIONAL PIPE SELECTIONS

Ln

The Contractor shall install only one (1) tvwpe of plpe
between struciures excapt where ductife iron pipe is
spacified or indicated. Whaere existing pipe is to be
replaced or extended the same type of pipe shall be
installed, unless specified or Indicated otherwise.

Water line shall be sither PVC or ductile irom.

Sanitary sewers with on inside digmeter less than or
equal to twelve (12) inches sholl be either polyving
chioride or ductile ron pipe, ot the Controcter's
option, uniess specified or indicaled otherwise.
Contractor shall obtain cpproval of pipe material by
Botetourt County Engineer prior to beginning
construction.

Service loterals shall be Schedule 40 polyvingl chiorids.

. TYPES OF PIPE

B

3

Polyvinyl chioride (PVC) water pipe shall be AWWA C900 DR
I8 minimum, unless specified or indicated otherwise.

Duc' e iron pipe shall conform with AWWA C 151 /ANS
2151 and fittings shall conform with AWWA C 110 /ANSI
21.10.  The pipe and fittings shall be bituminous coated
and cement lined in gocordance with AWWA C 104 /ANSI
21,40, The pipe thickness shall conform with AWWA

C 150 /ANSE 21.50 and shall be Clgss 50, as o minimum,
urlezs specified or indicoted otherwise.

PVC sewer pipe and fittings shall be SDR 35 {ASTM D
3034},

D JOINTS COUPLINGS AND APPURTENANCES

4
L.

PYC pipe and fittings shall be bell and spigot (vpe
jeints. The ball and spigot joint shall be seacied with
slastomeric goskels conforming to ASTM 0 3212, The
i&:ﬁ}g shatl be made in sirict cccordance with the
ommendation of the pipe manufocturer.

Ductile iron pipe and fittings shall be either rmechanical

or bell and spigot type joints as specified or indicoted.
Jdeints srall be maode with a single watertight rubber
gusket monufocturad in accordance with AWWA C 111 /ANS
2111 The jeints snhail be made in strict gccordonce

with the recommendations of the pipe monufocturer.

Gote Vaives shall be iron—body, bronze—mounted, double—
dise, pargiiel—seal, O—ring segied, inside—screw, non—
rising stem, fitting with 2 inch square operating nut for
valve voult service, il In aogordencs with AWWA Standard
CH00 {latest revision). Connections shall be suitoble

for the pipe with which it ia used. The vogives shall be
suitable for 200 p.s.i woater working pressure and shall
be tested ot twice the rated working pressure. Al gate
voives shall be instolled in valve voults ond equipped

with a 2—inch square operating nut. The nut shall be
marked with an orrow ond the word "OPEN" ond shall open
by turming to the right {clockwise}.

Al other materiols and appurtences to be in gccordance
with detcils shown on plans.

PIPE INSTALLATION

A GENERAL

1.

in

The Contractor shall not loy pipe or ploce monholes until
il water has been removed from the trench, of when in
the opinfon of the Dngineer, the irench or the weather
conditions are unsuitable for work.

Fipe that may require field cutting sholl be dene go in

a neqgt and workmaniike manner, so as to lsove a smooth
end at right angles to the awxis of the pipe. Care shall
be {cken o ovoid damuaging the pipe and any cootings or
lirings.  Ductile iron pipe sheall not be cut with an
oxyacetviene torch.

The materials shall be visually inspscted for defects
before lowering the pipe or placing the manhoies into the
trench. During the laying dperation no tools, clothing

of other moterigl shol be ploced in the pipe or manhole.
The interior of the pipe shall be clsar of gl sofl,

debris and superflucus moterials prior to ond during the
nstallation.

The Controctor sholl exercise avery precoution to prevent
foreign magaterfal from entering the pipe while it iz being
piaced in the trench. Failure by the contractor to toke
such precautions maoy result in the Engineer reguiring o
heavy, tightly woven convas bog of suitable size be
placed over each end of the pipe ang removed only when
the joint con be made propary

The pipe and monholes shall be lowered corefully into the
trench by suitable means and hondgled with core at all
times to-ovoid damage. Under no circumstances shall the
materiais be dropped or dumped into the trenchas.

When work is not in progress, the Contrgctor shalb plug
the open ends of the pipe to prevent trench wgter or
other substonces from entering the pipe.  The plug shall
be watertight and shall remain in ploce until ony
required dewolering has been completed.

FParaliel Installgtion ~ Woler lines shall be joid ot

legst ten feet horizonicglly from a sewer or sewer maonhole
whenaver possible. When local conditions prevent g
horizontal separation of ten feet, the water line may be
fgid closer io a sewer or sewer maonhole provided thaot

LThe nvert of the water main shal 2e ot legst 18
inches above the crown of the sewer.

.Whare thiz vertical separgtion cannct be obiained,
the sewer shol be consiructsd of AWWA approved
waoler pipe, nressure lested in ploce without

tegkage prior ‘o boackfiling.

i The sewsr mannocie shall be of water—tgnht
canstruction and tested in pigce.

Crossing — Water dnes crossing sewers shall be laid to
provide o separation of gt isgst 18 inches between the
poftorn of the water sine and the ‘op of the zewer
whenever possible,  Wwhen {ocal conditions prevens this
erticar separation, the following construction shall be
izeaq:

LZewers passing aver or under woter !ines shall be
construcied of AWWA approved water pipe, pressure
tested in place withoutl leakage prior to
backfilling.

d.Water lnes pessing undsr sewerz shal, in
agdition, be protecteg by providing

D.

{a} A vertical ~epargtion of at leost 18 inches

betwesn the botiom of the sewer and the lop of

the waler line,

(b} Adeguete strugture! support for the sewers {o
prevent excessive deflection of the pinis ond
the settling on and brecking of the waterline,
and

(¢} That the length of the woter line be cenierad
at the point of the crossing so that joints
gholl be equol distanes and as for as possibie
from the sewer.

Before jvints are made the pipe shall be well bedded on
a fires foundotion ond no pipe shall be brought inte
position untll the preceding lergth hos been thoroughly
embedded and gsecured In placs.  Any defects dus o
sattlernent sholl be made good by the (ontraecter at his
expense. Bell holes sholl be dug sufficiently large to
ingure the making of proper joints,

Fipe shall be jointed In full gccordance with
manufacturer's recommendations. Push—on joints sholl be
thoroughly clesned, the rubber gosket inserted in the

bell socket, ¢ thin film of approved goske! libricant
appiisd, the spigol snd of the pipe centered into the
socket gnd the jpin completed by forcing the spigoet end
to the bottom of the sockst by o jock—-tywpe tool or other
device approved by the Enginesr. Mechonicol jpoints shall
be theoroughly deoned. the glond stippesd over the spigot
end of the pipe, the rubber gosket pointed with soop
solution and placed on the apigol end, the spigot emd of
the pipe seated in the bsil, the goskel pressed intc

pioce within the bell, the gland moved into positien, and
bolts and nuts assermnbled by hand and tighlensd with on
approved torgue—limiting wrench.

B. INSTALLING WATER MAINS

1.

4.

t.

+

DISINFECTION OF WATER MADNS

The woter moin shall be laid and maintoined at the
requirad lines and grodes with fittings ond vaives at the
reguired locatlons.

Deflection of the line of pips, In either, e verticd

or horizoniol plone te aveid obstructions, or in

locations where long—radius curves ore required, the
amount of deflection shall not excesd approved AWWA
stondards.  Alignment thot may reguire deflections In
excess of the recommended limitotlons, speciol bends, or
o swfficlent number of shorter lengths of plpe to provide
the anguiar deflections within the limits us set forth,
shall be approved by the Erginesr.

P phugs, exceptl mechanicdl joint plugs ot connections
for future lines, o tees, ond off bends in woler maipe
ungder pressure sholl be provided with recction baoking
consisting of concrets thrust blocks, Vaives for
connectione to future lines ond fire hy&“&nm shall be
onchored to the woler main with the rodg
Detection tape to be installed 12"

All pipe zholt be disinfectsd, tasted and fushed In
accordance with AWWA Stondord CBO3

igtest r v&zﬁ .
All Volves § Appurtenances shall be Oparefed duri %ﬁ@ riée M procedure.

Contractor sholt provide oll maotericis, Wuigammtg
necessary taps ond perform ol werk required for the
steriizotion, testing ond flushing of the woler main.

No tested section of water line sholl be approved to
deliver woter service unth o fovorable lgsborgiory report
has besn ochieved. Any tested section of woter line
folling to meet ihe reguirements specifisd sholt he
repaired by the Controctor ond retested untll the results
are within the Hmits specified.

The woter main or valved off section that has been
compieted shoil be filled, tested ong flushed. Test
locations shall be subject fo the discretion of the
Engineer ond as volves ond blow—offs permil.

After testing and before fingl inspection of the

compieted systemns. waler moins and service laterals sholl
be flushed and disinfected in cccordonce with AWWA
Spacifications C801 (lotest revision). Flushing shuall be
accomplished ot g fow velocity of not less thon 2.5 foeet
par second.

Digintection os described in AWWA CBEBY ~ "Placing of
colcium hypochiorite tablets™ sholl be used. 5 grom
caicium hypocohiorite toblets with 3.28% grom avaoilable
chiorine per tablet shail be attoched ot the inside fop
of the pipe by an ashesive asuch gz Permatex No. 1 or
equul. The following number of toblets for the given
pice size shall be used for an initicl dose of 28 mg/t
{ppm) chiorine:

Humber Tablets Per

Pipe Diometer 18--20 Ft. Pipe Secilon

§" 1
8" 2
10" 3
127 4
18" 7

or the number of toblets egual to 0L.OD12431 rounded io
the newxl higher integer, where d iz the Inuide diometer,
in inches and L is the length of the plpe section, n
fagt. Use of the comtlhusus fead or slug method of
diginfecting may ordy be used to re—chloringts o water
pipe after the initial disinfectlon or in ofher specific
coses approved by the Design Engineer. When filling the
pipeiine for disinfection, the rote of filling must

regait in o velooity of less than 1 #. fsec,

The diginfection selution sholl remain In the pipe line

for not less thon twenty—four {(24) hours, ofter whioh
time a chiorine residugt of 10 pem ot gll parts of the
fine shall be required.

Following chiorination, the piping sholl be thoroughly
fiushed. The Virginie Woterworks Regulotions reguire of
legst itwo consecutive sotlsfectory bacteriologicol

samples of 24 hour ntervale from the distribution syatem
ot maximurn spacing of 2000 feet before the systerm on be
placed in service. If the initigl testing ig not

satisfactiory the new lines will be relestest untll
satiafoctory resuits are achieved. The Contractor shall
pay ol cosls ossocicted with diginfection and tesmiing of
instolied facliities Including ony boctericlogicat

samples ond retasting f reguired. Somples will be
collected In gccordance with the Virginig Wotsrworks
Reguiations,

[NITALLING SEWER PIFE & MANHOLES

The instollotion of the sonitary sewer systern shall begin
at the downstream monhole and procesd upsirsom. The
downstiream sections shail be completed tested ang
gpproved prior to allowing sonitory sewage o enter the
systam.

Phone (703)345-0675
Fax (703)342-4456

1401 2nd Street, SW.
Roanoke, Virginia 24016

18" gbove all new
PVC water lines.

CONNECTION TO

1.

The pipe sholl be insiolied in accordunce with the pipe
manufocturer’s reqommendutions and oz directed by the
Enginmer. The pipe sholl be ild in trus stroight lines
with ihe ball ends upatream ond with the invert of the
pips being the Drue elpvation ond grade of the swetemn,

The Conteactor sholl be responsible for establishing and C.
muaintoining the horizontol gignment ond wertica

devation and grode of the swalem in accordunce with the

surwey informaotion indlogted on the plons.

The horizental slignment of the plpe sholl be muainiained
by o tronsit or theodslite plumbed over the center of the
mwm mm’iwi@ The wrticol slevation ond grade
sinedd By mot less thon three (3 buiter
bogrds p&m& haﬂmm manholes or by an adlsialle laser
tevpd mmmw ust the vert of the downstraom manhole

Sewar pibe sholl be mstolled In 4 lnch grovel bedding
extending to the springling of pipe dnd in accurdunce
with manufociurers rscommendations.

The sanitery sewer systern sholl be lold and jpined

complelé-n-—plgce 0 thal euch length and sestion of pips

bebwesn e monhboles shall hove ¢ smoeth ond uniform n
eyt

The pips sholl be connecled to manholes through precost
openings and jpined with either o flexible boot odapter
ar a pipe segl guskel.

Detection tope to be hstoited 127 to 18" chove gl new
sawer plbe moins ot sewer service iglerais.

Tha new pipe conteclion io Bes mode fo on sxisting monhole
whers no fub or opening edets, sholl be made through on
opening of moximurn dlometer cut inte the manhole wail ot
the reguired loeogtion ond eevation.

The existing inverl channels ond benches zhall be
reworked Gu raguired to form g new fliow chonnel frem the
new connection to the exigting flow chonmel

The new pipe connectad o an existing manhole shaoll be
secured In position and the remaining opening shaill be
fled ond zudled with brick and mortgr.  The ouler
surfoce of the connection sholl be given 4 coul of heowy
iturmastle eoterproofing compound,

08

The Contrestor sholl moke ofl service connections to the

sewdr jibe and fom monholss whers shown on the plans B
atie for w arae logoted in the field The service

g tu.the sewer pibe sholl be mode with o wye or

fitting,

’ﬁm Wy mﬁ we wye Branch fittings for service
connections shall be commercially munufuctursd and
matalled W sbict ocoordonee with the recommendotions
of the pim mgnufostirer.

The W plpe nhsﬁi aat by ot or topped for service
connections exospt when and whers permitted by the
Engineer.,

Al servive cornactions shull be mode with four (4) inch
pipe o8 ¢ mindwum, unless the size of an existing servics
ennnection ﬁiﬁ%mm sthereiss, ond shall be Inetolled on

a minimum grode of ope—quarter (1/4) inch per one (1)
fost Hom ih*e mw gipe of manhole to the praperty or
sagernent lne,

Future service connectlons sholl extend o the property
or sosement line with deanout and be properly capped
with o watertight fiting to prevent filtretion Into

the zewercge sysiem. The fiting sholl be inglolled in
sirict coowrdonce with the recommendations of the pipe
marufocturer,

Futire service connections sholl be fleid morked by o
trocted, soid wooden (2 x 4) morker three (3} fest long
sat vertically plumb with the end of the copped
extengion. The tops of the morkers shall be painted
yeitow and zei 24" gbows the finighed grade. The
tocabion and invert depth of the servige connection shaoil
ba shown on the os-buill plens.

BACKFILLIN
CONDITIONS

Prigr to slocing bockfill, off wrgenic. rubbigh debris or
sther unsultable ot wh}m%%m%a mederiol within the
renal sholl be rameoved, A concorele forma sholl be
varnoved. - Al s&%m @f ghowting shidgll be removed or cut
o ot ihe depth eiidoled by the Engliveer.

2. Prigr to plocing beckfi the rench box shall be
removed. Al concrete forms sholl be refmowsd. Al
ghiorig or sheeting sholl be removed or cut ¢ff at the
depth stipulated by the Engineer.

el mmterisl abbll be pluced In upiforem bebizondal

lgyern dnd thorsughly dompagted with proper muechenical or
hond apuroted tompers or other iprmant g8 approvesi by
the Erigineer to perform such work.

Bockfil ‘material shall be ploced and cbimpuocted so os to
motl uhevenly sipport, domage or dispicee m@ giigement of
the gipe or irauturss.

Bock® sl not be ploces or compuected ogainet cnet in
plocs coporete Wt it bos obtained sufficient stredoth
to withatond the bovkiiled pressufe pidped upen it

Upon the comolelion of bockffiing, off excess sof,
stones and debris shedl be removed from the site ond
dispoued of by the Contracior.

Moterigis for book® sholl be spprovesd excavoted
material or cpprpved suitable moterisl obloined from
othver gources. Al molerial sholl be approved by a Sois
Englineer,

Moterinl sholl consistl of durebie naturdl granuior
moterial or granuldr ogoregutes free of orgondc material,
lgurn, debris, or other objectlonable materist which
gannol De thoroughly compocted.

Moterind sholl aot contgin stones lorger In diometsr thon
those specifisd hersin, gronite. broken concrete, masonry
rubble or other mabtesigl which in the opinion of the
Enginker is unsuitable for baekfil,

For g more detoled description of the gir test method refer
to ASTHM designation C—828, current revision. An alr pressure
correction shall be reguired whaen the prevalling ground woter
is above the sewer line being teasted ond shall be coiculoled
as follows:

4, Excessively wel excovated maoterial shall not be used o2
packfill, Frozen malerial sholl not be placed in the
trench, nor shall approved backftl be ploced upon frozen
miagterial. However, bockfliiing may be aliowed In
freezing weather wilh prior opproval of the Enginesr.

Ground Woter Depth {f) + 28 = Starting Test Fressure
2.3
Ending Test Pressure = Storting Pressure — 1.0 psl

BACEFU). BELOW UNPAVED AREAS

1. Boockfill from the top of the pipe bedding or botlom of
the pipe trench to one (1) fool above the top of the pipe
shall be free of stones lorger thon twe {2) inches in
diomater and shall be pioced In lovers not {o exceed six
{§) inches and compacted with hand opergted tampers.

There is no change from thne requirements satablished for the
basic gir test.

Manholes shall be lested by exfiitration by plugging

fines with nflotable stoppears ond fllilng the manhdle

with woter for 12 hour soak period. lLeckoge shali not
sxceed one~half {1/2) gollun per hour in the two hour
test period following the sook perisd. An approved air
text for monholes will cisy be considersd. Ex—ftrotion
tagts performed by epproved vocuum tests procedures sholl
be acueptoble.

2. Backfll from ene (1) fool above the top of the pipe to
the topasi subgrade sholl be fres of stones lorger than
gix {8} Inches in dometer and sholl be placed In lavers
not to exceed tweive (12} inches and compocied with
mechanical lompers.

3. Drainage chonnels to bs constructed of fill muaterial
shgli be groded ond shoped {o the lopacll subgrode with
materigl free of stones lorger than four {4) Inches In
dismetar and shall be pleced in lowers not (o exceed
eight (B) inches ond compacted wilh meachonicol tampers.

PILL BELOY EXISTING OR NEW PAVED AREAS AMh SIDEWALKR

. TESTING OF WATER LINES
1. Bockfl from the lop of the pips bedding or botlom Lf
the pips trench to one (1) foot above the top of the pipe . 1.
shaoil be free of stones larger then twe (2) inches T
diameter and shall be ploced in layers not to sxceed six
(6} Inches and compacted with hond tampers.

After placing ol homessing ond ol wilve support
soncrete, sufficient backfill sholl be ploced prior to

filllng the pipe with woter ond field testing to prevent
fiffing of the pipe. When local conditions requirs that
the trenches be bockflled immediately ofter the pipe has
been luid, the tasting shall be carried oul ofter
pockfiiling hos besen completed bul prior to plocement of
the permanent surfoce. At least fourteen (14) days shall
siapse qfter the lust volve support or hydrant block has
baen cosl {Type | Portland Cement) prier to testiﬂg,
uritegz high sarly strength concrete (Type W) o used,

In which case three (3} dova shall siapse.

2. Bockfli from one (1) foot cbove the top of the pips to
the pavernent subgrade sholl be fres of stones lorger than
four {4) inches in diometer and shal be ploced in lovers
not to excesd eighi () inches and compacted with
machanical lompers,

INSPECTION AND TESTS

TESTING OF SANITARY SEWER Al testing will be performed I occordonce with the AWWA

L800-82 or current revision.

2

t. The Controctor sholl prove the walertighiness of the
sewer syptem or portions thereof by one of the following X
tests, ot such times os the Enginesr may direct, Tesis
ghail be mede only in the presence of the Enginesr. The
Contragior sholl furnish ol ighor and equipment required
for the test and sholl make repolrs necessary untl test
resuits ore satlsfoctory. Botetourt County Engineer
shall be notified of doi tests 48 hours prier to

Pressurs Test: Afler the plpe hos been loid, gl newly
ioid plpe or ony volved section thereof shall be ’
subjected to 4 hydrostotic pressure of ot legst 1.5 times
the working pressures at the point of testing

Teat pressure restrictiona. Test pressures shail

conducting mich tests. A tests sholl be cocrdinated dg. not be less than 1.50 times the working pressure of
with the Design Engineer for his oitendonce and the nighest point clong the test section;
abgervation.
. not exceed pipe or thrusl restraint design
AR TESY pressures; "
The testing squipment, proosdure, ond resulls will off be e be of ot least Z-hour duration;
subjent to the atrict approval of the Engineer. Remylis of o
the dir test will be reviewsd for complitmce with ASTM d.  not vory by more than + 5 psi
desighation C~B28, ourrent redsion. The ol test is o be .
condiucted between twe (1) consegutive monholes., The test e. not excesd itwice the roted pressure of the wiives

or hydrants when the pressure boundary of the test

mment sholl congist of two (2) plugs (one lapped and
piaid ¢ ¢ section includes closed gute wolves or hydrants:

sauipped for air inlet conmection). o shut—off vaive, o

presgure regdloting valve, o pressure reduction valve, ond ¢

monitoring pressure guuge hevwing a pressurs rongs from 0 to 8 f.
psi, gradustad in 0.10 psi with on acourccy of plus/minus .04 ‘
pal. The test sguipment sholl be zet up oulzlde the monbole
for sosy cocess ond reading.  Alr sholl be suppiled to the
tast slowly gnd sholl be regulotad to prevent the prassure
ingide the pipe from exceeding 5.0 pslg. The pipeline shaoll

be filled untlt o constant internct pressurs of 3.5 paig Iz
malntoined. The internal pressure sholl be moinicined ot 3.5
paig or silghtly above for o five {5) minute stobiiization
period, afier which time the Internal pressure will be

adiusted to 3.8 pelg, the olr supply shut off and the lest
begun, No person shall remain In the manhole while pipe s
hedng pressurized or throughout the test for safely purposes.
A prassure drop of 1.0 psi from 3.3 to 2.8 psig shaoll be
olfowad for the iest times specified In the following toble,
pused upon the designated pipe slze and test ssgment length,

AIR TEST TABLE
BASED ON EQUATIONE FROM ASTM C-828-B80 SPECIFICATIONS TiME

(i SEC) REQUIRED FOR PRESSBURE DROP FROM 3.5 TO 2.5 PSI WHEN
TESTING ONE PHPE DIAMETER ONLY.

not exceed the roted pressure of the valve.

Fgoh valved section of ploe shall be filed with properly
disinfected water slowly ond the spacified test pressure

shall be applied by means of o pump connectsd to the pipe
in a manner soatisfactory to the Dnglneer.

Before applying the specified test pressurs, air shall be
supelied completely from the pipe, voives, and hydronis.

All axposed pipe, fittings, wvaives, hwdrants gnd joints

shall be exomined carefully during the test. Any damaged
or defective pipe, fittings, volves, or hwdronts thaot are
discovered foliowing the pressure test shall be repeuled
yntll it iz sctisfactory te the Engineer.

4. A leakage test shall be conducted concurrently with the
pressure test. Leokoge sholl be defined os the quoantity
of water that rmust be suppilsd Intc the newly laid pipe,
or any volved section thereof, i maoinicin pressurs
within 5 psi of the specified test pressure after the alr
in the pipeline has been expelled gnd the pipe hos basn
fliled with water. No pipe installotion wil be occepled
if the lsckage is greater thon that determined by the
following formuila:

PIPE DIAMETER, INCHES

LENGTH OF
TEST
SEGMENT 4 6 8 10 12 15 18 L= SDV{P
28 04 G100 1B U328 140 102 128 133,200
0 0:08 0020 3% 058 119 04 2:58
TE 13 3 B3 1D 158 08 427
100 181 ;40 110 1ED 228 4 0B LG8 in which L ls the dliowobls leckoge, in goilons per houn
198 22 B0 wIB W 318 508 T I8 % iz the length of pipstine iested in feet; O in the
THO ¢:26 088 148 40 258 &1V B3O noming diameter of the pipe, in inches: ond P Iz the
175 3 108 203 213 4«37 Q8 average test pressure during the lesckoge test, in pounds
200 3% 18 221 240 BT per souore inch gouge. When testing against closed
225 Q40 123 438 408 540 metal-seated wives, on additiongl lsckage per encloged
2850 (44 139 BB 435 8:31 vatve of D.0078 gui/he/in of nominal velve size sholl be
TS 48 148 314 443 ] ollowad. Wnen hvdronts are In the test section, the test
00 @483 15 x¥ k12 shaif he maode on the bosis of dlioweble leckaoge. H any
350 102 219 547 818 11 54 test of pipe lald discioses legkoge greater than the
400 1:10 238 503 $:27 1338 gilpwable amount, the Contractor sholl, of hiz own
4540 118 50 481 0:38 1518 mipense, locote ond repalr the defective moterigh untd
800 128 B4 T 341 149 100 the leckage i3 within the specified dallowance. Al
vigibie legks ore to be repcired regordiess of the amount
Should the 1.0 ps! drop ocour in less tme thom thot specified of isgkoge.

in the toble, the sewer segmeni shall have falled. if the
timie regulred for the pressure to drep 1.0 psi iz greoier thon
that shown In the table, the zewer ssgment sholl have possed

D. MANMDREL TEST

shoold PY0 or ABE graviity pipe be utilized, the Cemtvastor

shall deflection tast the entive length of ;&ipa Ly mesns of a

po-na-ge mandral Lo agaurs thel & 5.0% defliection has nob been
aronaded . The tusting whall be psrfovmed complately &t the
supanes of the Contragior and ahall be perifcrasd In the .
prasgnce of the Bnglaser. Hardrel snd provimg ving dwtalls
shall be spproved by the Engineer snd shell be slzed at 3%
lase than ASTH dimsnsiony for the sever pipe. The wandrel
vest shall be parforsed no soonar than thrse (3] soanths after
packfill of tha pipe le completed. ALl pipe that falls the
dufleqtion test sheil be vesovad apsi repiafged s% the
Costractorts sxpansa. The “verounder® veshnigue shell nol be
&k lowad, 4he Contracter shall usa spproved nine {2} syw
mandrals and preoving rings fo sseh slze of mainiics pips.

The contract lemgth “L° of the mamirel agws swd the sctusl
mendrel diameter DY (1§ of the proving ring) ehall egual the
dimeneions in Table [ basiow. Critiosl sesdrsl dizensions
shall carry 8 tolerance of £.01.%

TARLE
g Agm Hepdral
o Blmension

AETH DIG34 AGTH DEFEL {8% only)e
Hom. Shh. b P . S 7 A338H
g & 8, 85% %, 65% (SER 38}
5,497 (8DB 21.%)
g™ #" 1. 54" F.A0"
Low 4% 9.48% #.31%
1% 12 1i.28% 13.22%
35 .5 £3. 18 ¥4, 09"

Mendrel and provieg ring wmay Do obtalned from Weoriee, Inoc., 230
wigh Street, Franklis, oOhile £50484 {(1-S1%-T745-64 3%}, ay Hurgs

¥ubturprisew
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