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KNOW ALL MEN BY THESE PRESENTS, TO WIT,

THAT TIMBERBROOK ASSOCIATES, L.C. IS THE FEE SIMPLE OWNER AND
PROPRIETOR OF THE LAND SHOWN HEREON TO BE SUBDIVIDED BOUNDED BY
OUTSIDE CORNERS T THROUGH 18 1O 1, INCLUSIVE, WHICH COMPRISES PART OF
THE LAND CONVEYED TO SAID OWNER BY DEED FROM JAMES COULTER
HANCOCK DATED JANUARY 6, 1998 AND RECORDED IN THE CLERK'S OFFICE OF
THE CIRCUIT COURT OF BOTETOURT COUNTY, URGINMIA IN DEED BOOK 547,

PAGE 1022 AND SUBJFCT 7O A DEED OF CORRECTION DATED JANUARY 6, 7888
AND RECORDED IN THE AFORESAID CLERK'S OFFICE IN DEED BOOK 552, PAGE
1608, AND WHICH LAND IS SUBKECT 70 A CERTAIN DEED OF TRUST TO DENNIS
F. TRAUBERT AND DOUGLAS W. DENSMORE, TRUSTELS, SECURING FIRST—CITIZENS
BANK & TRUST COMPANY DATED JANUARY 12, 7898 AND RECORDED IN DEED
BOOK 547, FAGE 7024,

THE OWNER CERTIFIES THAT IT HAS SUBDIVIDED THIS LAND AS SHOWN
HEREON ENTIRELY WITH ITS OWN FREE WiLL AND CONSENT AND PURSUANT

7O AND IN COMFPLIANCE WITH THE VIRGINIA CODE OF 1950, AS AMENDED 70
DATE AND FURTHER PURSUANT T0O AND IN COMPLIANCE WITH THE COUNTY OF
BOTETOURT LANG SUBDIVISION ORDINANCES.

THE SAID OWNER DOFS BY VIRTUE OF THE RECORDATION OF THIS PLAT
DEDICATE IN FEE SIMPLE TO THE COUNTY OF BOTETOURT ALL THE LAND
EMBRACED WITHIN THE STREETS OF THIS SUBDIVISION AND ALL OF THE
EASEMENTS WITHIN THE BOUNDARY AND OUTSIDE THE BOUNDARY AS SHOWN
HEREON ARE HEREBY DEDICATED FOR PUBLIC USE.

THE SAID OWNER DOES AS A CONDITION PRECEDENT TO THE APFROVAL OF THIS
PLAT AND SUBDIVISION AND THE ACCEPTANCE OF THE DEDICATION OF THE
STREETS SHOWN HEREON BY THE BOARD OF SUPERWSORS OF BOTETOURT
COUNTY, VIRGINIA, ON ITS BEHALF AND FOR AND ON ACCOUNT OF ITS HEIRS,
DEVISEES, SUCCESSORS AND ASSIGNS, SPECIFICALLY RELEASES THE COUNTY

OF BOTETOURT COUNTY, URGINIA, AND THE VIRGINIA DEPARTMENT OF
TRANSPORTATION FROM ANY OR ALL CLAIM OR CLAIMS FOR DAMAGES — WHICH
SAID OMNER, /TS5 SUCCESSORS, DFUISEES AND ASSIGNS, MAY OR MIGHT HAVE
AGAINST THE COUNTY OF BOTETOURT OR THE VIRGINIA DEFPARTMENT OF
TRANSPORTATION BY REASON OF ESTABLISHING PROPER GRADE LINES ON OF
ALONG SUCH STREFTS AS SHOWN ON THIS PLAT OF SUBDIVISION (OR SUCH
CHANGED STREETS AS MAY BE AGREED UPON IN THE FUTURE) AND BY REASON
OF DOING NECESSARY GRADING, CUTTING OR FILLING FOR THE PURPOSE OF
PLACING SUCH STREETS UPON PROFPER GRADE AS MAY FROM TIME TO TIME BF
ESTABLISHED BY SAID COUNTY OF VIRGINIA DEFPARTMENT OF

TRANSPORTATION AND SAKD COUNTY OR VIRGINIA DEFARTMENT OF
TRANSPORTATION SHALL NOT BE REQUIRED TO CONSTRUCT ANY RETANING
WALL OR WALLS ALONG THE STREETS AND PROFERTY LINES THEREOF OR
MAINTAIN ANY EASEMENTS AS SHOWN HEREON.

N WITNESS THEREOF IS HEREEBY FPLACED THE FOLLOWING SIGNATURES AND
SEALS ON THIS _/Q 7H _ DAY OF MBEL ... . 2001
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VIRGINIA DEPARTMENT OF TRANSPORTATION NOTES:

1. QUALITY CONTROL
STREETS 10O BE GRADED, PAVED AND ALL STRUCTURAL COMPONENTS ERECTED IN ACCORDANCE WITH CURRENT VIRGINIA DEPARTMENT OF
TRANSPORTATION ROAD AND BRIDGE SPECIFICATIONS AND ROAD DESIGN STANDARDS AND ROANOKE COQUNTY DESIGN STANDARDS AND
SPECIFICATIONS. ALL MATERIALS USED SHALL BE TESTED IN ACCORDANCE WITH STANDARD POLICIES.  THE DEVELOPER MUST CONTACT THE
CFFICE OF THE RESIDENT ENGINEER, PRIOR TO BEGINNING ANY CONSTRUCTION AT WHICH TIME AN INSPECTION AND TESTING PROCEDURE
POLICY WILL BE DRAWN. THE DEVELOPER WILL PRODUCE TEST REPORTS FROM APPROVED INDEPENDENT LABORATORIES AT THE DEVELOPER'S
EXPENSE.

THE PAVEMENT DESIGNS SHOWN ARE BASED ON A SUBGRADE CBR VALUE OF 10 OR GREATER. THE SUBGRADE SOIL 1S TO BE TESTED BY AN
INDEPENDENT LABORATORY AND THE RESULTS SUBMITTED TO THE VIRGINA DEPARTMENT OF TRANSPORATION PRIOR TQ BASE CONSTRUCTION.
SHOULD THE SUBGRADE CBR VALUES BE LESS THAN 10, THEN ADDITIONAL BASE MATERIAL WILL BE REQUIRED IN ACCORDANCE WITH
DEPARTMENTAL SPLECIFICATIONS.

THE SUBGRADE MUST BE APPROVED BY VIRGINIA DEPARTMENT OF TRANSPORTATION PRIOR TO PLACEMENT OF THE BASE. BASE MUST BE
APPROVED BY VIRGINIA DEPARTMENT OF TRANSPORTATION FOR DEPTH, TEMPLATE AND COMPACTION BEFORL SURFACE IS APPLIED.

2. UTILITIES
ALL NECESSARY UTILITY LATERALS ALONG WITH PROVISIONS FOR CONDUITS (LE. WATER, SEWER, STORM, GAS AND TELEPHONE) WILL BE
CONSTRUCTED PRIOR TO PLACEMENT OF BASE MATERIAL,

GAS OR PETROLEUM TRANSMISSION LINES WILL NOT BE PERMITTED WITHIN THE PAVEMENT OR SHOULDER ELEMENT (BACK OF CURB TO BACK
OF CURB) OF THIS DEVELOPMENT. SERVICE LATERALS CROSSING AND PIPE LINES LOCATED CUTSIDE THE PAVEMENT BUT INSIDE THE RIGHT
OF WAY WILL BE CONSTRUCTED IN CONFORMITY WITH ASA B 31.8 SPECIHICATIONS AND SAFETY REGULATIONS.  DISTRIBUTION LINES WITH
PRESSURES LESS THAN 120 LBS. ARE UNAFFECTED BY THE ABOVE,

PERMITS WLl BE REQUIRED FOR ALL UTILITIES WITHIN STREET RIGHT OF WAY PRIOR TO ACCERPTANCE INTO THE SECONDARY HIGHWAY SYSTEM.
ANY EASEMENTS GRANTED TO A UTHLITY COMPANY FOR PLACEMENT OF POWER, TELEPHONE, ETC, MUST BE RELEASED PRIOR 1O ACCEPTANCE.

3. PRIVATE ENTRANCES
MODIFIED CG~9D GUTTER WILL BE PROVIDED AT ALL ENTRANCES 7O PRIVATE LOTS WHERE STANDARD CG—6 CUREB AND GUTTER IS APPROVED FOR
USE.

DRIVEWAYS CONNECTING TO RCOADS WITHOUT CURB & GUTTER SHALL CONFORM 7O THE PAVEMENT, SHOULDER & SLOPE.

PERMITS WILL BE REQUIRED FOR ALL PRIVATE ENTRANCES CONSTRUCTED ON STREET RIGHTS OF WAY AFTER ACCERPTANCE INTO THE SECONDARY
HIGHWAY SYSTEM,

4. FROSION CONTROL AND LANDSCAPING
CARE MUST BE TAKEN DURING CONSTRUCTION TO PREVENT EROSION, DUST AND MUD FROM DAMAGING ADJACENT PROPERTY, CLOGGING DITCHES,
TRACKING PUBLIC STREETS AND OTHERWISE CREATING A PUBLIC OR PRIVATE NUISANCE TO SURROUNDING AREAS,

THE ENTIRE CONSTRUCTION AREA INCLUDING DITCHES, CHANNELS, BACK OF CURBS AND OR PAVEMENT ARE 7O BE BACKFILLED AND SEEDED
AT THE EARLIEST POSSIBLE TIME AFTER FINAL GRADING.

DRAINAGE EASEMENTS MUST BE DEFINED BY EXCAVATED DITCHES OR CHANNELS FOR THEIR FULL LENGTH TG WELL DEFINED EXISTING NATURAL
WATERCOURSES.

THE ROAD WILL BE REVIEWED DURING CONSTRUCTION FOR THE NEED OF PAVED DITCHES. IF EROSION IS ENCOUNTERED IN ANY DRAINAGE
EASEMENT, IT WILL BE THE RESPONSIBILITY OF THE DEVELOPER TO SOD, RIP RAP, GROUT, PAVE OR TO DO WHATEVER IS NECESSARY TO
CORRECT THE PROBLEM.

ALL VEGETATION AND OVERBURDEN 70O BE REMOVED FROM SHOULDER TO SHOULDER PRIOR TO THE CONDITIONING (CUTTING AND/OR
PREPARATION) OF THE SUBGRADE. :

5. INTERSECTION PAVEMENT RADIUS
MINIMUM PAVEMENT RADIUS OF 25 FEET IS REQUIRED AT ALL STREET INTERSECTION.

CONNECTIONS TO STATE-MAINTAINED ROADS
WHILE THESE PLANS HAVE BEEN APPROVED, SUCH APPROVAL DOES NOT EXEMPT CONNECTIONS WITH EXISTING STATE—MAINTAINED ROADS FROM
CRITICAL REVIEW AT THE TIME PERMIT APPLICATIONS ARE MADE. THIS IS NECESSARY IN ORDER THAT THE PREVAILING CONDITIONS BE
TAKEN INTO CONSIDERATION REGARDING SAFETY ACCOMPANIMENTS SUCH AS TURNING LANES.

7. GUARDRAILS
STANDARD GUARDRAIL WiTH SAFETY END SECTIONS MAY BE REQUIRED ON FILLS AS DEEMED NECESSARY BY THE RESIDENT ENGINEER.  AFTER
COMPLETION Of ROUGH GRADING OPERATIONS, THE OFFICE OF THE RESIDENT ENGINEER, SHALL BE NOTIFIED SO THAT A FIELD REVIEW MAY
BE MADE OF THE PRCOPGSED LOCATIONS.

(:?}

WHERE GUARDRAILS ARE TO BE INSTALLED THE SHOULDER WIDTH SHALL BE INCREASED IN ACCORDANCE WHTH VDOT ROAD AND BRIDGE
STANDARDS.

8. STORM DRAINAGE

FIELD REVIEW WILL BE MADE DURING CONSTRUCTION TO DETERMINE THE NEED AND LIMITS OF PAVED DITCHES AND/OR DITCH STABILIZATION
TREATMENTS, AND TO DETERMINE THE NEED AND LIMITS OF ADDITIONAL DRAINAGE EASEMENTS,  ALL DRAINAGE EASEMENTS MUST BE CUT AND
MADE TO FUNCTION TC A NATURAL WATERCOURSE., ANY EROSION PROBLEMS ENCOUNTERED IN AN EASEMENT MUST BE CORRECTED BY WHATEVER
MEANS NECESSARY PRIOR TO SUBDIVISION ACCERPTANCE.

DITCH SLOPES ARE TO BE FOUR TO ONE (4:1) FOR SHOULDER WIDTHS OF SiX FEET (8') OR GREATER AND THREE TGO ONE (3:1) FOR SHOULDER
WIDTHS OF FOUR FEET (4) OR FIVE FEET (8"), UNLESS OTHERWISE SPECIFIED IN THE PLANS. .

9. ENTRANCE PERMIT
CONTRACTOR SHALL OBTAIN ENTRANCE PERMIT TO THE EXISTING VIRGINIA DEFPARTMENT OF TRANSPORTATION RIGHT OF WAY FROM RESIDENT
ENGINEER FRIOR TO ROAD CONSTRUCTION.

10, INSPECTION
AN INSPECTOR WILL NOT BE FURNISHED EXCEPT FOR PERIODIC PROGRESS INSPECTION, THE ABOVE MENTIONED FIELD REMIEWS AND CHECKING
FOR REQUIRED STONE DEPTHS., THE DEVELCOPER WiLL BE REQUIRED TO POST A SURETY TO GUARANTEE THE ROAD FREE OF DEFECTS FOR ONE
YEAR AFTER ACCEPTANCE BY THE DEPARTMENT OF TRANSFORTATION.

11, STREET MAINTENANCE
THE STREETS MUST BE PROPERLY MAINTAINED UNTIL ACCEPTANCE. AT SUCH TIME AS ALL REQUIREMENTS HAVE BEEN MET FOR ACCEPTANCE,
ANOTHER INSPECTION WILL BE MADE TO DETERMINE THAT THE STREET HAS BEEN PROPERLY MAINTAINED.

12, UNDERGROUND UTILITIES
CONTRACTOR SHALL VERIFTY LOCATION AND ELEVATION OF ALL UNDERGROUND UTILITIES SHOWN ON THE PLANS IN AREAS OF CONSTRUCTION
PRIOR TO STARTING WORK BY CONTACTING MS. UTILITY.  CONTACT SITE ENGINEER IMMEDIATELY IF LOCATION OR ELEVATION IS DIFFERENT
FROM THAT SHOWN ON THE PLANS. IF THERE APPEARS TC BE A CONFLICT, AND UPON DISCOVERY OF ANY UTILITY NOT SHOWN ON THIS PLAN,
CALL "MISS UTILITY" OF CENTRAL WIRGINIA AT 1-800-552-7001.

REVISIONS OF SRECIFICATIONS AND STANDARDS
APPROVAL OF THESE PLANS WILL BE BASED ON SPECIFICATIONS AND STANDARDS IN EFFECT AT THE TIME OF ARPPROVAL AND WILL BE SUBJECT,
UNTIL COMPLETION OF THE ROADWAY AND ACCEPTANCE BY THE DEPARTMENT, TO FUTURE REVISIONS OF THE SPECIFICATIONS AND STANDARDS.
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-1 1/2" Asphailtic Cenc., 2. ALL CONSTRUCTION SHALL CONFORM 'm THE CURRENT CE}UNTY OF EOTETGURT s;TANDARas AND
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A s sy = © PERMITS. : :
I N a Standard 4. NO SUBSOIL INVESTIGATIONS HAVE BEEN MADE BY THE DESIGNING ENGINEER.
Centeriine of Right of Woy G5 5. THE CONTRACTOR SHALL VERIFY THE LOCATIONS OF ‘AL EXISTING UTILITIES PRIOR TD START;NG; L
and CQnStrUCthﬂ CONSTRUCTION. . L
& roat " Timits of Subbose 6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING "MISS U'ﬂLITY” AND CQMPLY wrm
Subb '(VDOTg%iFB Stone) 3" Asphaltic Conc., VIRGINIA’S UNDERGROUND UTILITY DAMAGE PREVENTION ACT. =~ _
Hpoase e ootone Type BM—25.0 7. ALL WATER AND SANITARY SEWER MATERIALS AND CONSTRUCTION SHALL COMPLY WITH THE
MOST CURRENT VERSION OF THE WATER AND SEWER REGULATIONS OF BOTETOURT COUNTY AS
| - ADOPTED BY THE BOTETOURT COUNTY BOARD OF SUPERVISORS. . S
TYPICAL SECTION 8. ALL WATER AND SEWER PIPES TSHALL HA;fEi A vaém»%g? OEF mé%EE AND A HALF (3.5) F‘EET C)F |
"~ COVER MEASURED FROM THE TOP OF PIPE, OVER THE CENTERLINE OF THE PIPE. e
COMMONS PARKWAY 9. ALL WATER AND SANITARY SEWER CONNECTIONS TO EXISTING LINES SHALL BE. PERFORME:D BY |

N D NS - THE CONTRACTOR WITH THE BOTETOURT .COUNTY INSPECTOR ON SITE.
STA 16‘5"34 00 TO CUL""DE SAC - 10, ALL WATER MAINS SHALL BE EITHER CLASS 52 DUCTILE CAST IRON PRESSURE F’!PE OR
: : MOLECULARLY ORIENTED POLYVINYL CHLORIDE (PVCO) PRESSURE PIPE AS SPECIFIED IN THE

 MOST CURRENT VERSION OF THE WATER AND SEWER REGULATIONS OF BOTETOURT GOUNTY As

ADOPTED BY THE BOTETOURT COUNTY BOARD OF SUPERVISCRS. .

1. ALL SANITARY SEWER LINES SHALL BE DUCTILE IRON OR- POLYVINYL CHLOREDE (F‘VC) AS
SPECIFIED IN - THE MOST CURRENT VERSION OF THE WATER AND SEWER REGULATIONS GF
BOTETOURT COUNTY AS ADOPTED BY THE BOTETOURT COUNTY BOARD OF SUPERVISORS.

-12. SEE VDOT ROAD AND BRIDGE STANDARDS FOR CONCRETE CURB AND STORM DRA!NAGE
DETAILS.

GRADING NOTES 7

1 ALL AREAS TO- BE GRADED SHALL BE STR!PPED OF' PAVEMENT AND ORGAN!C MATTER ALL
MATERIAL NOT SUITED FOR USE AS FiLL MATERIAL SHALL BE REMOVED FROM THE SETE AND
- DISPOSED. OF PROPERLY.
2. ANY BORROW OR WASTE SITE MUST HAVE AN APPROVED ERQS!ON AND SED!MENT CONTROL

PR e = 4G D
///— - «"v
VR .

7 /

7
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.i\;ter:-n:l‘tf:"’T“i

Monhale

location \

Sse Note #2 R

S

|

N
/|

t—-—ﬁ.a'—-—I

\‘:1-_ = ;/ oo Loy | .~ PLAN PRIOR TO CONSTRUCTION.

- k UPGRAGE - 3. FILL MATERIAL SHALL BE FREE OF ORGANIC MATTER AND ROCKS LARGER THAN 8 INCHES m
m o7 PLAN S DIAMETER. _FILL MATERIAL SHALL BE PLACED AND COMPACTED IN B INCH LIFTS TO 85% .
%M MINIMUM DENSITY, STANDARD PROCTOR. | | |

L~ 078
#
-3 w
THROAT .
FLA;!’OP’
| HKROTES:
RISERS - 538&“5 ?oﬁc%ﬁmﬁ.?
2. IF INLET PIPES CONFLICT
I Ty s w/ STEPS (A5 SHOWN)
MANHOLE SHALL BE MOVED
LATERALLY +.5 FEET LEFT
AnamETzfg;osmﬁzéré _ - : . . _ : N T
BOGHOUSE THE FLAT 0P - : o L o .| _FRAME &
=T > pnoam e | | | Sy (TR
T} . CUL-DE-SACS, _ o FINISHED GRADE — _ N '_ | e : g
PROFILE - | | oy TN :
RN : ' - BARREL (TYP.) .

LOCATION (PRECAST.

[} — : — . | | | .
_ © INVERT (TYP.) |

y
3
- o ; s A A - i
: ' - OF MANHOLES -

 SANITARY SEWER s
AN OR!ZONTAL. ANDSLOPE DlSTANCE DETA!‘L
/x \\ NE} SCALE

'.GiiQf;\SS LINED
CONCRETE TO BE
CLASS A3

_,NE_SCALEN__

4 : B L e RO I
. " 1. ALL_WORK SHALL BE SUBJECT TO INSPECTION BY BOTETOURT COUNTY INSPECTORS: THE:

REVISIONS

“TOESCRIPTION, .. ..




AN EXISTING 25° WATER LINE EASEMENT (P.B. 20, PG 27 & 28)

PARCEL E° /
PHASE 2 Ve
"BOTETOURT COMMONS™ /
PA. 23 P6. 13 /

G EXISTING Di-JB

[r— WYE = ?+¢a]
SIGHT DISTANCE FASFMENT
BEGIN CURR & GUTIER

PAVEMENT QUTSIDE OF ROADHAY TO BE REMOVED

CONNECT NEW 8° SAMITARY SEWER TO EXISTING 8 SANITARY SEWER

T- WYE :
{}ur 0F Mawaw}

CONNECT NEW 157 STORM DRAIN TO EXISTING 157 STORM DRAIN

6" STUB-OUT, CLEANOUT
) 15° PUBLIC UTILITY EASEMENT
0I-38, 1=20" '
S STA. 1846613 21.55° LT,
\ 7 A
7 g . A '
- A
s

EXISTING SANITARY
SEWER MANHOLE

6 STUB~OUT, CLEANOUT
C6—6 (TYPICAL) \

TAX $101~44C
REMAINING PROPERTY OF
TMBEREROOK ASSOCIATES, L.C
DB 453 PG 673
DB 453 PG 671
DB, 356, PG 936
DB 480, PG 711 & 718

[rwv& =14 77]

[r- WYE = 0145

| TEMPORARY CUL=~DE~SAC
| 6" STUG~OUT, CLEANOUT -
PRIVATE 15° DRAINAGE EASEMENT

SSMH f’

18" STUB~OUT

6" STUB-OUT & GATE VALVE

CONCRETE PIERS REQUIRED
\-‘-.

—

i~
A
—

T &)

STA. 21+20.23,
v g

CLASS | RIPRAP — 24° DEPTH 6° STUB~OUT, CLEANOUT

BEGIN CURB & GUTTER T [ —

L8 e

4 &SI 035 & o CONCRETE PIERS REQUIRED

—
—
it S
———

s

EXISTING BLOW-0FF
(70 BE REMOVED)

CONNECT NEW 8" WATER LINE TO EXISTING 8 WATER LINE

SSHH :
STA. 1747357 70
N ¢

6" STUB~OUT, GATE VALVE

- SSMH

STA. 16+86.63
N ¢

" PARCEL &
SN PHASE /

"BOTETOURT COMMONS™
PB 20, P& 28

LEGEND 1 SANITARY SEWER LINE |

BEARING AND DISTANCES
LINE BEARING | DISTANCE
/TEM EXISTING PROPOSED 9-10 S 745754" W 31779
10-10A S 594807 W 715,00

et _ 10A~11 S 4951'47" W 231.08'
' \_77~12 (FUTURE) | S 2842721" W 24311°

Pavemnent
Conc.Curb & Gutter, CG—-6
Manhole S @
Sanitary Sewer Line e e GG wm
Stub—out, Cleanowt
Waterline SO /S —— w&
Blow—0Off P

&

Gate Valve

Fire Hydrant Assembly Oy X\z

Storm Drain Line e T ) ="

FPower [ine —_—

DOrop Inlet ]

Direction of Troffic

1\\/
J— ¢
FIRE HYDRANT ASSEMELY
6" STUB-OUT, GATE VALVE
T— WYE = [ +06 ' )

"

15° PUBLIC UTILITY EASEMENT

P

iy

6" STUB~OUT & GATE VALVE

TAY fO1-44C
REMAINING PROPERTY OF
THBERBROOK ASSOCIATES, L.C.

DB 453 P& 673

DB. 453 PG 671

DB 356 PG 936
0.8 480, PG 711 & 718

8 GATE VALE

=
=
_ ..-]

 PHONE (540) 77434

%
B
g
=
25
=
g
g

mmn e o  ROTETOLIR

'ssé-
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%
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AN ~

Y

N [ Y ~

SEMENT (P.5. .2_‘0, PG’. 27 & 25,)\

\\\\\\‘\ b \ ™~ -
\

~

EXISTING SAMITARY

SEWER MANHOLE
~

{ e
15° PUBLIC UTILITY EASEMENT

S ~ | P \ i

i& | //_ A

e 240

AN \ . _- _
Y
AR \\ N \ \\ o - ///
OO T \ N - -
\ \\ \ \\ W\ N ~o j ~ _ I ’/
RN AN NN ~. | N e o e

LEGEND

/TEM EXISTING PROPOSED
Pavement T
Conc.Curb & Gutter, (G—6 =—— = —=
Manhole S ®
Sanitary Sewer Line SN ol S —— < g
Stub—~out, Cleanout .
Waterline e e —— W g”
Blow—-0ff 4
Gate Valve &
Fire Hydrant Assemb/ DO 7
S z‘ormyﬁmfh Line g — == ;/5Q mmmm s mgélﬂm
Power Line =
Drop Infet ]
Direction of Traffic
Contour — 240 — ] 240

A A
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Ditch to Sediment
Bosin or Trap

VIOT #1 Coorse
Appregate

CONSTRUCT A WASHBIARD IR —

Filter Cloth
WASH RACK IF REQUIRED.

Ref, Toble 3.02-A of
Virginia ESC Hoandbook
for regquirements,

¥ MUST EXTEND FULL WIDTH OF INGRESS
& EGRESS OPERATION

12 MIN,

37 MIN.

L L
AT LK
XL

b A Lt oA L T
LLTX XTI XL

s
el
age
4 4
4
34
i3e
a3
343
o)

LALE AL LI S,

ST B
IRESS NSRS

AL XL AL LN 2

37 MiN,

\FIU’ER CLOTH

~— Reinforced Concrete

“WI*H]-

I Mnononc}nanonon
- Draoin Space——"

b
[8]

WASH RACK DETAIL (IF REQUIRED

CE TEMPORARY GRAVEL
B CONSTRUCTION ENTRANCE

Wire

Filter Fabric -\\ 7

Extend Flobric ond
Wire Into Trench

¥ 1 IF WIRE IS
USED.
& IF WIRE IS
NOT USED.

Ly
REQUIRED

- g

et &

SEDIMENT ~LADEN RUNOFF

LARGER FARTICLES
WILL SETTLE

STORM WATER WITH -~
LARGER PARTICLES
REMOVED

DREIN INLET /

SPECIFIC  APPLICATION

This method of inlet protection is opplicable
where heovy flows ore expected and where

an overflow capablility ond ease of maintenance
are desirable.

(IP) EXCAVATED DROP INLET SEDIMENT TRAP

DIVERSION

Lo 1
i 305050 G ,,;

Section A-A 0009000_}_

Plpe Outiet To Flat Area Sectlon A-A

With No Deflnegd Channet Plpe Outlet. Tca
Well-Defined Channel

(OP)  OUTLET PROTECTION

NIOTES

1. Apron lining may be rip-rap,
grouted rip-rap, or concrete,

2. La 1s the length of the rip-
roap apron as colculoted uskng
plates 1.36d and 136e,

3 d = L5 times the maximum
stone diometer, but not less
than &°.

2 ACRES R LESS [OF DRAINAGE AREM

210 ACRES OF DRAINAGE AREA

SRR § LI
. - . .
Evied aeassisecucele’
sgeSetagidatnders
tagagageseses o’
o ..‘C'..pg,

! FILTER CLOTH 7

CEPTIONALY (DOWNSTREAM VIEWD

FILTER CLOTH—"

COPTIONALY (DOWNSTREAM VIEW)

VIOT &1 . vior #1
‘.w
COARSE AGGREGATE > :::‘ s I COARSE, AGGQEGATE d !
Satasceassegeoee, 3 7 / 3
s2elaledels :’ oy ._Elaﬂ.\”'_.__ ol . . -
e Lo rescstatsioiois - |

\\‘{’:L,ASS 1 RIPRAP

@ ROCK CHECK DAM

WIRE MESH
FH.TERED WATER

SPECIFIC  APPLICATION

This method of inlet protection Js opplicoble
ot curb inlets where ponding In front of
the structure ls not lkely to couse
Inconvenience or damage o adjocent
structures ond unprotected ereas.

¥ Grovel sholl be VDOT 23, #357 or 8§
cuoarge ageregete.

(IP) GRAVEL. CURB INLET SEDIMENT FILTER

GRAVEL "C12°MIN. DEPTH?

RUNCFF WATER

WITH SEBEMENE -

sznznzdi_ﬂml H o
I::H;

By )
- B
[
"g.s.', -

18MIN,

FILTERED
SPECIFIC  APPLICATION WATER

This method of Inlet protection is applicoble where heavy concentrated flows are expected,
but not where ponding around the structure might couse excessive Ihconvenlence or damage
to odjocent structures and unpreotected oreas.

% Grovel sholl be VIOT #3, $#357 or #5 cooarse oggregate,
P

(IP) GRAVEL AND WIRE MESH DROP INLET SEDIMENT FILTER

COARSE AGGREGATE_ e

fE:XDAVATﬁn AREA

® SEE PLATE 313~%

Len thift> =
rofnoge Areo Cac)
DIVERSION DIKE

FILTER CLOTH

L C_E]ARSE.AGGREZGATE SHALL
BE VDOT #3,4357 OF#5

NIITE

FOR AREAS LESS THAN 30 ACRES., FOR AREAS
LARGER THAN 3.0 ACRES A SEDIMENT BASIN

IS REGUIRED. SEE DETAIL THIS SHEET.

_ SEDIMENT TRAP

TEMPORARY SEDIMENT TRAP DATA | NO.| e ]KEY 8 Anof o kEY 8
DRAINAGE STORAGE <CY> | WEIR | WEIR_ | BERM - T P s T e e
STRUCTURE| ~ AREA or T orara | LENGTH [ HETGHT | HETGHT || 5 oy SAFETY FENCE o " f3eoft RDCK'- CHE’CI@ paMs - |(co)l —
— | o TEMPORARY GRAVEL |/ — T | e | T
302l consTRUCTION ENTRANGE D] B LEVEL SPREADER ) -
. CONSTRUCTION ROAD ~N i VEGETATI\/E STREAMBANK o
220 STABILIZATION ‘ | | R STABILIZATION =
304 STRAW BALE BARRIER 613 |l ...S.T.Ruc;t._fggﬁwéﬁ?gggmx
B N TEMPORARY VERICULAR (o) —
305 SILT FENCE _ lo2el]l A cACseRe =
06|  BRUSH BARRIER |laes|| UTILITY STREAM CROSSING |(so)| =
- STORM DRAIN o} I | R NSNS Pt SRR
07 PR DRAIN |lp2s]| DEWATERING STRUCTURE RO
308|| CULVERT INLET PROTECTIONC®| az7|  TURBIDITY CuRTAIN = (1O
309)| TEMPORARY DIVERSION DIKE(DD)| .. 38| SUBSURFACE DRAIN' ~  [(sp)f —
310 || TEMPORARY FILL D_IVERSIQM 39| SURFACE ROUGHENING - : .
TEMPORARY RIGHT-OF-WAY |ga | | IR B N
| I DIVERSION _- 330 TOPSDILING _-
312 DIVERSION 231|  TEMPDRARY SEEDING
313|| TEMPORARY SEDIMENT TRAP 33e||  PERMANENT SEEDING H O
314| TEMPORARY SEDIMENT BASIN|(SB)| = sa3|  smoona  |(s0)| -
- N ' —BERVMUDA GRASS AND i =
315 TEMPURARY SLOPE DRAIN @) 3341l Z0YSIAURASS ESTABLISHMENT -
316 PAVED FLUME : sas| . MULCHING - [(w) - —
STORMWATER CONVEYANCE T SO STABILIZATION |58
317 CHANNEL @ " |]3%¢ -.-BLANKE}_’S_,_ANB_M@}TTING_ el
POV e }H:l as8||  DUTLET PROTECTION  |(0P) @ 337 e R s (G -
— | - TTREE PRESERVATION /N
A 25000y || varmae x 319 RIPRAP a3s| b protecTin (D —
CU. YD./ACRE ‘boG O : - ~ - \ S
67 Cu. YD/ACR7 \ N 339 - DUSTCUNTRBL e
40 MAX EXCAVATEDD A, FILTER CLOTH ORIGINAL \GJRBUNQ g - - . s
COARSE AGGREGATE sx ELEV. o
CROSS-SECTION
S | G;ENERAL_ EROSION AND SEDIMENT CON‘-’I‘HOL- NOTES | PEHMANENT STABILiZATTON

. AlL mam:w & SEDMENT CONTROL MEASURES SHALL BE Am&lﬂ ISHED
IN STRICT ACCORDANCE WITH THE STANDARDS AND SPECIFTCATIONS W?EIW
IN THE VIRGIMA EROSION AND SEDIMENT CGW??& HANDBOOK, LATEST EDITION. -

2 THE ARPPROVING AUTHORITY MAY ADD T0, DELETE. RELOCATE. CHANG -
A A UM A Y WHERE
FIELD CONDITIONS ARE ENCOUNTERED THAT WARRANT SUCH MODIFICATIONS.

I ALL EROSION AND SEDIMENT CONTROL MEASURES AS SHOMWN ON THE PLAN .
gé’%ﬂgﬁ;‘ﬁﬁafﬂ IN ADVANCE OF THE WORK BEING FERFORMED, AS FAR AS

4 IN NO CASE DURING CONSTRYCTION .53%#!.[ WA?E?? RUW BE DIVERTED &? N
ﬁ%’gﬁ%a 70 FLOW T0 LOCATIONS WHERE ADEQUATE PROTECTION HAS /VO?' BEEN

& IT SHALL BE THE CONTRACTOR'S f?&ﬁ"&/\’.ﬁ?ﬂlﬁ/)’? ?’0 LEAVE THE 5??2" AMGUAYEZY

FROTECTED AGAINST EROSION, SEDIMENTATION, OF ANY BAJIA&' 70 ANY ADJACENT ‘

PROPERTY AT THE END OF EACH DAY'S WORK.

6. FOR THE EROSION AND SEDIMENT CONTROL KEY SYMBOLS: yf@m o 775‘1:'" P[AN.S: .
REFER TO THE URGINIA UNIFORM CODING SYSTEM FOR EROSION AND SEDIMENT
CONTROL PRACTICES CONTAINED IN -THE WIRGIMA EROSION AND SEDIMENT CONTROL
HANDBOOK, LATEST EDITION. THESE SYMBOLS AND KEYS ARE T Bf” UTILIZED O
ALL EROSION AND SEDMENT CONIROL PLANS SUBHITTED,.

MA!NTENANCE

i &'NE/?AL, ALL EROSION AND SEDIMENT C@NWO& Hﬂ&ﬂﬁéﬁ MZL BE - MCKE??
HEEKLY AND AFTER EACH SIGNIFICANT RAINFALL. 777’[ FDMOHWG ITEMS WL B’E
CHECKED !N FPARTICULAR:

7. gééasww{w TRAFS WiLL BE CHECKED RE‘GULARA}’ FOR NEGERS’AIPY SED/M&W?’

2 ALl STORM DRAN NLETS ANDG OUTLETS WL EE CHE’G&’ED REG‘UI.A)?L Y FOR
SEOIMENT BUILDUP.

3 ALL SIT BARRIERS WL BE CHECKED REGULARLY FOR WQEWMNNG‘ OR DETERIORA HON o

4. ALL SEEDED AREAS WL BE CHECKED REGULARLY TO SEE THAT &000 STAGILIZA TTON
IS MAINTAINED,  AREAS SHOULD BE FERTILIZED AND RESEEDED AS NEEDED.

' HANDE
-3 PRG}’EC}'E?? awem fmaummvr ‘g%r .smw wzcw

. BORZY. W?Eﬁ ﬁ??&’ 0 7 2&5/?060 ﬁPﬁ?MAA RYEGRASS
o FER‘?UAE)‘ ‘ '

1 SEPTEMBER. O 1500

31 FESCUE @ 5 1B 7 1000 SF
| ANNUAL RYE © z/z / 1000 55 |
e 140 w / 1000 SF mmzw Amm:wm l.fﬂﬁ’mﬁfé"

FERTILIZER: - 5=-20~10 @‘?5 B/ 1000 S5
i

SOUL COIVDfﬂ‘t{?IVWG‘

- SEED APP!EIQWFQN APPL}".%ED UM’FM}“ Bfﬂ-l A &‘YC{.M
CUL TIPACKER SEEDER, OR

ALL AREAS: QISW 8y cazvs"
SEEDING WTHIN 7 DAYS OR.
WL BE DONE - ACCORDING

7I€W Wli. &9’ 5‘72!5‘ (ZED ﬁ!ﬂ‘f Pﬂ?ﬂm.”
o («‘ %‘f RADING. - mg
EROSION AND: SEDIMENT CONTROL

MHEDIATEL Y FOLLOWING F, _ o
STAND, Aﬁgmﬁ? SPECIFICA &W 32-0F THE VIRGINIA /
PERMANENTLY m&a AR&’:AS .%4[4 |

. wm s WTUF*E

WA i s ES 31 OR STEL
15 OCTOBER TO ffZ‘E‘?UAﬁV P yooo
K~31 FESCUE @ 5 18 / 1000 SF mwm@ww 000

RED TOP @ 178 18 /' 1

_f5Aé£s‘§’MS'?’R?I W

PE??&VA%’. #wamss* &

37 FESCU. 7000
ANNUAL ﬁ}f ) f/z L/ / mv sr
' REDW@I/SLB/!

7 JUNE TO 1. SEPTEM
K=31 FESCUE @ 5 LB 2/
G’&WA/VHMTGI/ LB/?MS‘"

@ 718/ 1000 5

Va /?EW SHALL BE USED OVER ALL m AREAS A/Vﬁ S‘YAAL %
 APPLIED IN ACCORDANCE. WITH %’Cﬁm Z 75 OF THE MR@INM W&’GN
AND WMEN?‘ ccwm MNW ED 71@‘9/

MULCW

G‘Q?PG?A ﬂav oF UHé‘ ANB fE????UZE? .EZEC'W o CE??WE??
SEED,: MULCHING, . MAINTENANCE OF NEW SEEDLINGS, AND WNG‘
SHALL. BE IN ACCORDANCE - MTH - SPECYFICA 779#5 CONTAINED WITFIN
!Fff WMA EROSION AND SEDIMENT CONTROL HANDBOOK,

LATEST EDITION. Aﬂﬁ!ﬁmﬂ MG‘ o &’ FE?FC?#’AIE@ A.S‘ Wm
- BY THE INSPECTOR.

HYDROSEEDER ON A FIRM,. FRIABLE, SEEDBED. -~
MAXIMUM SEEDING .%’Pw SHALL 557/4 //va? AL, FEDEED,




MAILAR R ADEVTIURS A WO OEWLSTLOWY TI00eR Zd-vo-

,’A”

i~4 1/2' PUMPER
7 ROZALE

VARIES

NOTE:
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WATER LINE_CONSTRUCTION

A. Genergl:

1. Except as specificolly modified below, water iine construction shail mest the
raquirements of AWWA C600, lotest edition standarde. Pipe, fittings, valves,
hydrants, and accessories shall be loaded and unloaded by lifting with holsts or
skidding so as to avokd shock or damage. Under no circumstances shall such
r;oterlc!.ig be dropped. Pipe shail be so hondled that any coating or lining is not
amaged.

2. The woter muain shall be loid and maintained to the required lines and grades with
fittings, valves, hydrante and accessoriss set at the required locations as indicated on
the approved plans for the projact. All voive and hydrant stems shail be set plumb.
Whenever cbstructions not shown on the plons ore encountered during progress of the
work and Interfere to such an extent that alteration in plans is required, the County,
or {ts authorized representative, shall be cdvised and their approval given before such
alterations are put into effect. Any such caltermnative design shdll be designed or
approved by the Engineer of record for the original design.

3. All water shop drawings/cut sheets shall be submitted by the contractor to both
the design engineer and Botetourt County for opproval prior to instoliotion. Botetourt
County will require three (3) complete sets of shop drawings for review,

4, The contractor ghali schedule a preconstruction meeting to be attended by the
contractor's site superintendent, design engineer, the design engineer's fleld
representative /ingpector, representatives from Botetourt County UtHity Department and
representatives from Botetourt County Engineering Department and any materials
suppliers the controctor feels necessary.

5, The confractor shali obtain a copy of the most current edition of Botetourt County
Water and Sewer Construction Standards and Specifications and provide proof (a
tettar) that the contractor has and is familior with the requirements therein,

B. Exgavotion. Bedding. and Backflll.

1. The trench shall be dug so that the pipe con be laid to the alignment and depth
required and it shall be excavated not more than five hundred (500) feet in advance
of the completed pipe laying operation. The width of the trench shall be ample to
parmit the pipe to be ploced, backfilled and thoroughly compacted in accordance with
the requirements of these specifications. Trenches shall be of such extra widths os
will permit the convenlent placing of timber supports, shesting and bracing and
handling of special fittings or appurtenances when

required.

2. The trench shall be excavated to the depth required so as to provide a uniform
and continuous bearing and support for the pipe on solid and undisturbed ground at
avery point between bell holes; except that it will be permissible to disturb and
otherwlse damage the finished surface over a maximum length of eighteen (18) inches
near the middle of each length of plpe by the withdrowal of plpe slings or other
lifting tackle. The damaged area shall be refinished as near as possible.

The part of the bottom of the trench excavoted below the specified grade shall be
backfllled with approved materidls and be thoroughly compacted. The finished subgrode
shall be prepared accurately by means of hand tools.

3. Bedding shall be placed as required by the pipe manufacturers written instructlons.

4. Where excavation iz made In fractured rock, boulders or other unsuttable material,
the subgrade shall be made by backfilling with a minimum of four (4) inch compacted
depth of gravel or clean sslected soll which shall be thoroughly compacted.

5, Bell holss shall be provided at each joint to permit the jointing to be muds
properly and to permit maximum bedding length.

. Ledgs rock, boulders and lorge stones shall be removed to provide a clearance of
at least six {6) inches below and on each side of the pipe and eppurtenances being
laid and any part, projection or joint of such rock stone.

7. No pipe shall be laid in water or when, in the opinion of the County or their
authorized representative, trench conditions are unsuitoble.

B. Backfill shall be placed In two {(2) equal depth layers to the top of the pipe and
sach layer shali be thoroughly tamped to ninety five (85) percent of the maximurn
theoretical density as determined by ASTM DE98 Standard Proctor Test. The remainder
of the backflll shall be placed In a maximum of two (2) foot layers machanically
tamped. Backfili material shall be free of perishable materlal, frozen clods, sticky
masses of clay and other unsuitable matter. Rock pieces larger than two (2) inches
ghall not be used in the backfll which Is within two (2) feet of the plpe. Backfil
within exieting or propesed roads shall meet the requirements estoblished and required
by the Virginla Department of Transportation.

C. Instaliation of Pipe and Fittings

i. When instolling pipe in the trench proper Implements, tools, and facllities
sotlsfactory to the County ond as recommended by the materfal manufacturer shall
be provided and used by the contractor for the safe and convenient prosecution of
the work., Al pipa, valves, fittings, hydrants, and accessorles shall be carefully lowered
into the trench, plece by plece, by means of a derrick, ropes, slings or other sultable
tools or equipment In such o manner as to prevent domage to the woter main
material and any protective coatings and linings. Under no circumstances shall water
main materiale be dropped or dumped into the trench. The plpe ond flttings shall be
Inspected for defects, and while suspended above grade, be rung with o Hght hammer
to detect crocks.

2. All lumps, blisters and excess coal tar coatings shall be removed from the ends of
ductiie iron pipe and the outside of the spigot ond the inside of the bell shaoll be
wiped clean, dry and free from oll and grsases before the plpe Ig laid

3. Every precautfon shall be taken to prevent forelgn maoterifal inciuding non—potable
water from entering the pipe while It la being placed in the line. If the plpe—laying
craw cannot put the plpe Into the trench ond In place without getting eorth Into, a
heavy tlghtly woven canvas bag of sultable size shall be placed over each end ond
left there untll the connection i3 to be made to the adjacent pips. During laying
cperationg no debris, tools, clothing, or other moterials shall be placed in the pipe. At
the end of each day o watertight plug shall be placed In the end of

all pipe openings.

4. After placing a length of pipe in the trench, the spigot end shall be centered In
the open bell of the plpe iine and the plpe pushed home so thot the face of the
apigot ls In close contoct with the shouider of the bell. Woter pipe shall be laid with
the bell facing the directlon of the laying.

5. No stub of any water maln shdll terminate with o capped or plugged valve, Where
a valve s required to be Instdiled near a stub end, one joint of pipe shall be Installed
after the valve. The pipe shall be plugged and a concrete kick biock poured behind It.

8. The cutting of pipe for inserting volves, fittings, or closure pleces shall be done in
a neat and workmanlike manner without damage to the pipe or cement lining and so
as to leave a smooth end at right angles to the axls of the pipe.

7. When machine cutting ie not avalloble for cutting matal pipe twenty (20) inches In
diameter or larger, the electric—arc cutting methed will be permitted using a carbon
or ateel rod. Only quadlified and experienced workmen shalt be used for this work. The
flome cutting of metal pipe by medns of oxyacetyiene torch will not be permitted.

8. Wnhenever it iz necessary to deflect pipe from a straight line, elther In the vertical
or horizontal plane, {0 avold obstructions or plumb stems, or where long—radius
curves are approved, the amount of deflection allowed shall not exceed the minkrnum
required, for saotlsfactory Jointing of the pipe, as specified In this manual. The
maximum deflection permitted per joint shall be In accordance with AWWA C800 Table
4 for push—on joint and Table 5 for mecharnical joint pipe.

9, All tees, bends, plugs, caps and flre hydrants shali be substantially braced, blocked
and/or straopped to prevent uny rmovements by providing adequate reaction backing

andfor tie rods. Reactien backing shall be deslgned and
installed as indicated In the standard detaiis.

10. Hydrants shall be set to finished grade as follows:

a. Bottorn of the four and one—half (4-1/2) inch nozzle shall be between eighieen
(18) inches and twenty—four (24) inches above finish elevation of the edge of the
shoulder on streets without curb and gutter and between eighteen (18) Inches and
twenty-four (24) inches above the elevation of the curb on streets with curb and
gutter as indicated on the standard details.

b. The two and cne—half {2 1/2) inch hose connections shail have a minlmum of six
{6) fast clesrance on all sides.

¢ Surface shall be approximately level within a alx (8) foot radius of the hydrant.

B. Testing

1. All new water mains sholl be tested, after backfilling to o hydrostatic pressure of
not iess than 100 psl above design water pressure for the system or 150 psi,
whichever iz greater. Allowable ieakage shall be caleulated by the following
formuta:

L=SDP"1/2

133,200 Where: L = dllowable leakage In gallons per hour

€ = length of pipe tested In feet.
D = nominal diometer of pipe in inches.
P = average test pressure during leckage test In psl

Allowable leakage is shown In columnar form In Table 8.

2. No water line sholl be placed in service untll the leakage Is leses than the allowable
leakage as indicated above. Testing of woter mains shall only be done after
installatlon of all valves, taps ond service laterals are complete. All portions of the

water system, Including hydronts and service lines, shall be subject te the hydrostatic
pressure during the leakage test. Testing of water mains shall be observed and
documented by the design engineer. All testing shall be coordinated with Botetourt
County Department of Publlc Works.

3. Al high points and service lines in the portion of the system under test shall be
vented and ail cir shall be expeiled from the system prior to beginning the test. All
fittings and hydrants shall be properly braced or blocked before applying

pressure. Where concrete thrust blocks are used, they shall hove attalned their

final set prior to testing.

4. After the peortion of the system under the test has reached the reguired pressure
as stated hereln, sald pressure shall be maintained for two (2) hours, At the
conclusion of the pressure test, the volume of moakeup woter required to refill the
pipeline shall be determined by measurement with o displacement meter or by
pumping from o vessel of known volume.

5. All joints or fittings at which leckage occurs shall be re—worked to insure
tightness. Afl visible lecks shail be repalred regardiess of amount of leakage. If the
measured amount of leckage exceads the volves for the appropriate size os found In
AWWA Specifications CB00, Hydrostatic Testing (Table 6), the pipe—line shall be
repaired and re—tested untll leakage is within the limit set by the referenced
specification. Methoda of repolr prior to re—testing wiil be done with the County's
approval and inspection. Repalrs of new conatruction will be by adjstment or
replacement of material only. The use of repalr clamps or bell

clompa wilt not be acceptable,

1. All pipe for water main construction sheoll be efther ductile cast fron pressure pipe
of the push—on Joint or mechanical joint variety, conforming to AWWA C151, lotest
revision. Thickness cluss shall be Ciass 52 for aoll pipe twelve (12) nches in diometer

. or lees. Woter mains larger than twelve (12) Inches diameter in size shall have

thickness clasa as determined by thickness deslgn of ductlle~lron plpe AWWA C150 or;

2. Molscularly Orlented Polyviny Chloride (PVCO) pressure pipe conforming to AWWA
€908, dimension Ratic (DR) 18, shail be minimum for water plps. SDR—21 In two (2)
inch size only may dalso be used where approved by County.

1. Ali ductile cast fron standard mechanical joint water pipe shall conform to ANSI
Speciflcation A21.51 and shall be lined with cement mortar and have a protactive
exterior coating. The linings and protective coatings equal to "Enameline” with tar
coating in the exterior will be considered as o satisfactory lining for the water pipe,
however, cny substitution in plpe lining and/or coating from ASNI A21.4 shagll be
specifically approved by the County. Jolnts of standard mechanical joint pipe shail
conforrn to ANSI Specifications A21.11,

2. High strength cost iron tee head bolts, hex nuts, cats or ductiie iron glands ond
rubber gaskets shall be os furnished by the pipe manufacturer. All tle bolts and nuts
shait be constructed of the soms size ond type moterial as head bollz and

hex nuts.

3 In making connectlons of ductile cast iron pipe using the standard mechanical joint
the gland followed by the rubber gasket shall be placed over the plain end of the
pipe which sholl be carefully Inserted and aligned into the socket end of the pipe.
Gasket sholl then be pushed inte position so that it is evenly seated in the

socket. The gland shali then be moved into position against the face of the gasket,
bolts, inserted and made finger tight. Bolts shalt then be tightened in accordance with
AWWA C800 Table 3 (75-90 fi—Ib torque for pipe size 4—12"). All other requirernents
concerning bedding, dignment, and cleaning of the pipe befora making the joint shall
be foliowed,

1. All push—on or 'slip’ Joint pipe shall conform to the requirements of standard
mechanical joint plpe In regard to strength, class, protective coatings, etc.

1. PYCO plpe meeting the AWWA Specification C808 for DR 18, preesure closs
150 maoy be used for water lines.

g, PVCO pipe shall be instolied, smbedded and bockfilled uccording to the
manufacturers written Instructions. To facilitote future locating of PVCO water plpe, a
copper wire, size 10, shall be lald with the pipe and In contact with ali fittings and
valves as shown on the Water Detoil Drawing.

b. All service llne connections to PVCO pipe eshall be made using o service saddie
and corporation stop. Service saddle shall be of a type specifically manufactured for
PVCU pips and shdli be extra wide or double—~bond type. No direct tap to PVCO pipe
will be permitted.

c. Only bell and epigot with elastomeric gasket jeints shall be used. Solvent-cement
Joints or pipe raquiring couplings sholl be used.

d. SDR-21 shall be used for oll plpe slzed two (2) inch.

e For lines five (5) foot or deeper, a monument (as shown on the Water Detail
Drawing) sholl be instolled every flve—hundred (500} feet of water line instailed.

D. Gast lcon Pipe Fittings

1. Fittings for olf water pipes shali be ductiie iron or gray cest iron In accordance
with AWWA Specification C11 0, lotest revision, with o minlmum pressure rating of 280

psi.
E. Gate VYalve

1. Ali gate vaives shall be of superior quality thin—walled, ductils iron valves,
monufactured by American Flow Control. The valves shall be resilient seat, epoxy
coated bronze mount type. All gate volves shall withstand o working pressure of 200
psl and shall be in strict conformance to oll applicable AWWA Standards. Wrench nut
shall turn to the left (counterclockwise) to open the valve. Valves shall be so
arranged to i into plpe fines hoaving stondardized mechanical joints or siip joints. All
gate valves shall be reallient seat type valves meeting AWWA C509, latest revision
stondards.

2. On valves fourteen (14} Inches or larger, butterfiy valves conforming to AWWA C504
may be used,

F. Eire _Hydranis

1. All hydranta shall be troffic model, Dry—barrel type, meeting AWWA C3502, iatest
revision stondard; Amerfcan Flow Control B 84 B. Hydronts shall be of the
compreaslon type with main valve openings not less than four and one—half (4-1/2)
inches In dlameter. Hydrants shall have a cost or ductlie iron body with full bronze
trim and shall withstand g hydrostotlc test pressure of 300 psl. Hydrants shall have
a six {8) inch connection buse for setting with o minimum of thirty—six (38) inch
cover on connection pipe. Hydrants shall be equipped with hose connections as
follows:

Two (2) each, 2—-1/2" N.S.T. hose connections

One (1) each, 4—1/2" N.S.T. pumper connection

2. Hydrant shall be cperatad by a Natlonat Standard one and one—half (1-1/2) inch

~ pentagon shaped operating nut, opening counterciockwise. The direction of opening

shall be clearly marked by an arrow cast on the outside of the hydrant. Hydrants
shall be connected to the main with a six (8) inch pipe and shall be controlled by an
independent six (8) inch gate valve. The six (8) inch gate walve shall be located as
near to the service main os practical and connected to the tee with tie rods,

"3. All hydrant barrels and caops shall be paintsed red.

G. Yalve Boxes

1. All valve boxes, base extensions, lid and cover shall be of cast or ductile iron.
Valve boxes shall be of the American Flow Control sliding type, round heed moarked
"Water'. The shaft dlometer shall not be less than five (5) inches. The valve boxes
shall- have a minimum range of extension to fit two (2) Inch to twelve {12) inch
valves Inclusive, placed on mains ot depths of three (3) feet to five (5) feet of cover
in order that the cover of the valve box ia get {o finished grode as shown In the
Water Detcil Drawing. For valves five (5) feet or desper an American Flow Control
Adjustable Trench Adopter shall be used with 'the cover of the valve box set to
finished grode as shown in the Water Detall Drawing.

H. Special Conditions

1. The County may require that speclal materlal ond/or construction be used where
normial water pressure exceeds the pressure rating used in these standards and where
the design will not permit reducing these pressures toc acceptable levels.

Disinfection of Water Maing
A, General

1. After testing and before final ingpection of the completed systems, walter maine
and service laterals shall be flushed and disinfected in accordance with AWWA
Speciflcation C651 latest revislons, Flushing sholl be accomplished at o flow
velocity of not lesa than 2.5 feet per second.

2. Disinfection as described in AWWA CB51-"Placing of calclum hypochlorite tab—iets”
shall be used. Five (8) gram calcium 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 lablets for

th? iven pipe size shall be used for an initial dose of twenty-five (25 mg/1 (ppm))
chlorine:
Number of Tablets Per
Pipe Diameter - 18~20 Fi. Pipe Section

g” 1
8" 2
10" 3
12° 4
15" 7

or the number of toblets equal to 0.0012 (d)2L rounded {o the. next higher integer,
where d Is the Inside diameter, In inches, and L is the length of the pipe section, In
feet. Use of the continucus feed or siug method of disinfecting may only be used to
re—chlorinate ¢ woter pipe after the Initial disinfection or in other specific cases
approved by the County.

3. The disinfection solution shall remain In the pipe line for not less than twenty—four
(24) hours, after which time a chiorine residual of 10 ppm at all ports of the line
shall be required, All valves and appurtenances sholl be operated while the chiorinagted
water is in the moaln,

4, Following chiorination piping shall be thoroughly flushed. Water in the new main
shall be proven comparable In quality to the existing public water supply, The Virginia
Woterworks Regulations require ot leost two consecutive satisfactory bacteriological
samples from the distribution system before the system can be placed in servics,
Samples must be collected at regular Intervais not exceeding 2000 feet throughout
the tength of the main and must be taken to an approved laboratory for testing and
the Developer/Controctor shall pay all costs associated with disinfection and testing
of inls;gued facilities and bacteriologlcal samples os

requir:

A. Genergh

1. The following foctors shall be consldered In providing adequate
separation:

a. Materiale and types of loints for water and sewer pipe

b. Soll Conditions

c. Service brench connectiong Into the water line and sewer lines
d. Compensating variations in the horizontal and vertical separations
e. Offsetling of plpes around manholes

B. Baratiel Instaligtion

1. Normmal conditions: water lines shall be laid at least ten (10) feet horizontally from

a sewer line whenever possible, the distance shall be medsursed edge—to—edge unless
determined by the County to be unusual conditions. :

2. Unusual conditions: when local condiions prevent a horizontal separation
deacribed above, the following construction shall be used:

a. The bottom (Invert) of the water maln shall be ot least eighteen (18)
inches above the top (crown) of the sewer.

b. Where this vertical separation cannot be obtained, the sewer shall be constructed
of AWWA cpproved water pips, pressure tested in place without leakage prior to
backfiliing. Pressure test shall be 30 psl

3. The sewer manhole shall be rmade 100% water—tight construction
and tested in place by Stondard vacuum test.

C. Crossing

1. Normal Conditions: water ilines crossing over sewers shall be laid to provide o
separation of ot 'east eighteen (18) inches beiween the bottormn of the water line and
the top of the sewer whenever possible.

2. Unusual conditions; when local conditions prevent o vertical separation as
described above, the following construction sholl be used:

o. Sewers passing over or under water iines shali be constructed of AWWA approved
water pipe, pressure tested in place without leakage prior to bockfill, Pressure test wil
be conducted at 30 psi

b. Water lines passing under sewers shall, in oddition, be protected by
providing:

. A vertical separation of at least eighteen (18) inches between the bottom of the
sewer and the top of the water line. Sewer line shall be encased along its length

where it is within 10" of the water lins.

H. Adequate structural support for the sewers to prevent excessive deflection of the
Joints and the settling on ond breaking of the water line.

. The length of the water line be centered at the point of the crossing so that
Joints shall be equidistant and s far as possible from the sewer.

1. No water pipes shall pass through or come In contact with any part of ¢ sewer
manhole,

E. Qther Utilitles

1. When other underground utilities (storm drains, gas, electrical, phone, etc.) cross
within twelve (12) inches above or below wuater lines cdequate structural support
of the utilities shall be cddressed.

A. General

1. During construction air and sediment accumulations may be removed through o -
standord fire hydrant; compressed air and pumping may be used for dar-—wqtarlng
maing through hydronts,

2. Chambers or pits coniaining valves, blow—offs meters, or other such
appurtenances to a distribution system shall not be connected directly to any storm
drain or sanitary sewer, nor shall blow—offs or alr rellef voives be sfeonnected directly .
to any storm drain or sanitary sewer,

3. Such chambers or pits shall be droined to the surfoce of the grcund where they
are not subject to flooding by surfaca water, or to obsorption pits underground in
areqs with sufficiently water table.
4. The design engineer shall indicate the size of the air rellef discharge required on
the plon sheet. .
INSTALLATION OF DUCTILE-IRON WATER MAINS
TABLE 4

Maximum Joint' Deflection® Full Length Pipe—Push On Type Joint

Maximum Offset-s Approx. Radius of Curve-R
in. {m) Produced by Successlen of Jolnts—| -
L #t.(m)

Nominal | Deflaction | = 18 ft. 20 18 f, 20 ft,
Pipe Angie (5.5m) (6.1 m) (5. Sm) ' {6.1m)
Size O degrees L L L
(in. ) : .

3 5 19(0.48) | 21(0.53) 205(62) 230(70)
4 5 19(0.48) 21(0.53) 205(62) 230(70)
8 5 19{0.48) 21(0.83) . 205(82) 230(70)
8 5 19(0.48) 21(0;5_:% 205(62) 230(70)
10 5 “19(0.48) 21(0.53; 205(62) | 230(70)
12 5 19(0.48) | 21(0.53) 206(62) T 230(70)
14 3 | 11(0.28) 12(0.30) 3400104) 1 380(115)
16 | 3 11(0.28) 12(0.30) 340(104) . - 380(118)
18 G - 1(0.28) | 12(0.30) 340(104) " 380(115)
20 3% - 11(0.28) 12(0.30) 340(104) | - 380(115)
24 3% 11(0.28) | 12(0.30) 340(104) . 380(115)
30 3% 1(0.28) | 12(0.30) "340(104) 380(115)
‘36 3% - 11(0.28) 12(0.30) 340(104) 380(115)
42 2¢ 1 71/2(0.49) | 8(0.20) 510(155) 570{174)
4B 2% 7 1/2(0.19) | 8(0.20) .510(155) 570(174)
54 11/2¢ | 51/2(0.14) | 6(0.15) - 680{207) | . 760(232)

%or 14~in and lorger push~on h#nstnmﬁﬁmn dcﬁuﬂkm qn¢¢|ﬁqybw lorger thon shown obowe. Conmult monufucturer,

INSTALLATION OF DUCTILE~IRON WATER MAINS
' TABLE 5 o
Maximum Jolnt Deflectlon* Full Length Pipe~Mechanlcal Joint Pipe

Maximum Offset—S Approx. Radius of Curve~R

in. {m) Produced by Succession of Joints—
_ : f.(m)
| Nominal- | Defiectlon 18 | 20 18 ft, 20 ft.

Pipe Angle “(8.5m) | (6.4 m) {5.5m) - {6.1m)
Size 0 degrees L i L L L
(in.) ] : : : S
3 | 8-18 31(0.79). | 31(0.89) 125(38) 140(43)
4 8~18 31(0.79) | 35(0.89) 125(38) 140(43) -
6 707 27/0.69) | 30(0.76) | 145(44) | - 180(49)
8 5—21 20(0.51) ] 22(0.56) 195(59) . 220(67)
10 _ 521 | 20(0.51) 22(0.56) 195(88) - | 220(87)
12 521 20(0.51) 22(0.56) | 195(59) 220(67)
14 3-35 [13 1/2(0.34) | 15(0.38) 285(87) - 320(98).
16 3—-35 |13 1/2(0.34) | 15(0.38) 285(87) - 320(98)
18 3~00 11(0.28) 12((.20) 3400104} | 380(116)
20 3--00 11(0,28) 12(0.30) | 340(104) " 380(118)
24 | 2-23 9(0.23) | 10{0.25) 450(137) 500(152)
30 2--23 - 9(0.23) | 10(0.25) 450(137) 500(152)
35 2--05 8(0.20) | 9(0.23) 500(152) 550(167)
42 2-00 7 1/2(0.19) | 8(0.20) 510(155) 570(174)
48 2-00 | 7 1/2(0.19) | 8(0.20) 510(155) 570(174)

_ TABLE & _

Allowable Leakage per 1,000 ft. (305 m) of Pipsiine®*—-gph
~ Average Nominal Pipe Diameter — In.
Test :

Pressurs 4

psl (Bar)| 3 4 1 6 {8 |10]}]12

450 (31) | 0.48 | 0.64|0.95|1.27 [1.59 | 1.9

400 (28)10.45 | 0.60|0.8011.20 |1.50}1.80

350 (24) | 0.42 | 0.56| 0.84 | 1.12 [1.40[1.69"

300 (21) | 0.39 | 0.5210.78 | 1.04 |1.30|1.56

275 (19) 1 0.37 ] 0.50| 0.75 | 1.00 | 1.24{1.49

250 (17)]0.38 | 0.47] 0.71 | 0.95 | 1.10 | 1.42

225 (16) { 0.34 | 0.45|0.68 0,90 | 1.13]1.35

200 (14) | 0.32 | 0.43| 0.64 | 0.85 {1.06 | 1.28

175 (12) { 0.30 | 0.40] 0.5 | 0.80 {0.99| 1.19

150 (10) {1 0.28 | 0.37| 0.55| 0.74 {0.92]1.10

125 ( 9) ] 0.25 | 0.34] 0.50 | 0.67 | 0.84 1.01

100 ( 7)1 0.23 | 0.30| 0.45 | 0.60 {0.75]|0.90

% If the pipeline under test contains sections of various
diameters, the allowable leakage will be the sum of the
computed leakage for sach size.
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1. Bedding:

Al plpe (PVC and ductile iron) up to and including elghteen Inch {18") shall be
bedded in compacted granular micterial and compacted gronular bedding shall
cornpletely cover the pipe barrel to o depth of 6” over top of pipe. The granulor
material shall be weli~graded, crushed stone meeting the requirements of V DOT
gradation 57 or 87 stone. Bedding for plpe larger than elghteen inches (18") shall be
designed on an Individual basis and approved by the County. Refer to

Detall Drowings.

2. Pipe Moterial Selection:

The plpe matertals ilated hereunder have been approved for use in Botetourt Ceunty.
However, the acceptability of specific pipe material for use within a specific soll type
or condition shall be datermined by the County on on Individual basis ot the time of
design review of the plans. The type or types of pipe allowable for use on any
speciflc project shall be shown on the approved construction plans.

.

Ductile iron Plpe:

Ductile iron pipe shall be centrifugally cast manufactured In accordonce with ANSI
Specification A21.511 fatest revislon, and shall be cement mortar lined in accordance
with ANS| Specification A21.4~80. Slip joint or mechanlcal joint pipe shall be used for
gravity sewere, Slip joint pipe shall be designed in accordance with ANS| standard
A21—50 and speclfied according to ANSI stondard A21—11. Class 51 plpe shali be
minimum strength used in all sewer applications. May only be used upon approval of
County. Gaskets shall be furmnishaed by the manufacturer and Installed In accordance
with hiz recommendations. Ductile iron pipe shall be used In exposed plpe instcllations,
and where approved by the County when other plpe materials are subject to crushing.

b. Polyvinyi Chioride (PVC):
PVC sewer pipe sholl be manufactured in accordance with ASTM Designation 3034-77
(SDR 35). Gravity sewer pipe shall be unplosticized polyvinyl chioride with integral
rubber ring wall bell and spigot joints furnished in 12.5' and 20" nominal lengths.
Installation of PVC gravity sewer plpe and fittings shall be In

accordance with ASTM Designation 2321and manufacturer’s
racommendations.

I. PVC sewer pipe shall be stored In accordance with manufacturer's recommendations
on flat, even surfaces and shall remain rocked on the paliets as deliverad to the job
site untll such time as the trench iz reody for placement of the pipe; lLe, PVC pipe

shall not be strung out on the job site in excess of one days work.

i, The County may require additional strength PVC pipe inciuding SDR~26, SDR--21,
DR~18 or concrete encasement of SDR-35, or both where depth exceeds tweive feet
(12") and where additional protection Is raquired for the pipe.

c. PYC (Ribbed Pipe); Ultra—Rib pipe mesting ASTM F—794 with g stiffness factor of
46 may be used on County projects. instdllation shall be in strict compliance with
manufacturer's written Instructions. All fittings used sholl be designed specifically for
pipe used and be approved for use by same manufacturer of pipe. Connections to
?anhtoles shall be made by manufacturer's recommended methods and approved by
ounty.

3. Service Connections: Polyviny chioride (PVC) sewer pipe conforming to ASTM
Designation 303477 (SDR—35); or Schedule 40 PVC pipe conforming to ASTM
Designation 1785~76 shall be used between the sewer main and the cleanout. SDR-21
PVC plpe shall be used where additional strength pipe s required.

a. The PVC SDR 35 oints shall be made with bonded—in—bell elostomeric sedl.
Schedule 40 PVC Jointe shall be made with g solvent weld bell and spigot joint uaing
PVC plpe cleaner ond glue as supplled by the

manufacturer .

b. No-—hub pipe shall not be parmitted.

¢. There shall be no bends In service line from main to cleancut except as Indlcated
on approved Botetourt County Sewer Detall Drawings.

4. There shall be no change in pipe size and/or matsrial from manhole to manhole.

{. All conetruction of sanitary sewer mains and appurtenonces in Botetourt County
shall be In strict accordance with plans and specifications prepared as part of the
Contract Documents and as approved by the County. All moterialz shall be new and
unueed. Prior to construction of the approved sonitary sewer, Contractor shall provide
fleld stakeout including adequate line and grade stokes In order that

aDaﬁitlary sewer and appurtenances maoy be constructed in daccordance with Contract
rawings.

2. if any deviation 18 contemplated in location or line grade of any sewer, structure
or appurtenance os shown on the Contract Drowings, o revision of the Drawings
showing the proposed deviation shall be submitted to the County for review ond
opproval before any changes are constructed. Design Engineer of Record must concur
In any reviglon of drawings.

3. All sewer shop drowings/cut shests shall be submlitted by the contractor to both
the design engineer and Botetourt County for opproval prior to Installation. Botetourt
County will require three {3) complete sete of shop drawings for review.

4. The contractor shall schedule a preconstruction meeting to be ottended by the
contractor’s site superintendent, design engineer, the design engineer’'s fleld
representative/inspector, representatives from Botetourt County Utllity Department and
representatives from Botstourt County Engineering Department and any materials
suppliers the contractor feels necessary.

5. The contractor shall obtoin a copy of the most current edition of Botetourt County
Water and Sewer Construction Stondards and Specifications and provide proof {a
lstter) that the contracter has ond is fomllior with the requirements therein.

B. Excavation:

1. Excavation shall conform to the llhes and grodes shown on the plans. The width of
excavation for irenches shall be g minimum of 24" plus the outside diometer of the
pipe. Excavation shall not be carried below the estoblished grades and any excavation
below the required level shall be backfliled with sultable, thoroughly compacted
granulor bedding material. Contractor shall install off sheeting, bracing, and shoring
necessary to perform the work, to protect existing structures and all excavations as
required under Virginia OSHA Regulations, Complionce with provisions of the Overhead
High Voltuge Line Safety Act is required.

2. Dawatering equipment shall be sized to malntaln the trench in a satisfactory
de—watered condition suitable for pipe loying ond backfilling. Pipe laying will be
permittad only where the depth of water is maintained below the bedding material.
Bedding material shalf not be placed on unstable trench material

3. Not more than one hundred fifty fest (150°) of trench shall be opened in advance
of the completed pipe laying. Trench walls shall be protected In accordance with
current OSHA reguiations. Excavatlon ot manholes and simllar structures shall provide
o minimum clearance of eighteen inches (187) between the outer surface of the
structure and the embankmant or shesting.

4. Rogk excavglion; Rock excavation, when needed, shall be performed In cccordance
with industry standards. All blasting operations shall be In accordance with existing
erdinances and regulotions. Where excovation ls made In fractured rock or boulders,
no rock shall remaln nearer than six inches (8™) to any part of the sewer pipe when
laid, nor shali rock project beyond the lines and grades of masonry structures. No
blasting shall be performed within forty feet (40") of a tested or completed sewer.
The ends of sewers adjocent to blosting shali be covered to awoid recelving debris.

5. Wherever foundation material iz unsultable, it shall be excovated until a stoble
foundation Ts achleved. Granular material, VDOT stone type 21A, shdll then be placed
in six inch (B87) layers and compacted until the trench bottom has been stabilized.
Standard granular pipe bedding material shall be placed as heretofore specified.

6. All material excavated but not ussd In bockflll shall be properly removed and
disposed of by contractor In a location approved by the County.

C. Backfill

1. Backflll shall begin ot the top of the standard gronular bedding and shall be placed
in six (6") layers ond shall be thoroughly tamped to ninaty—five percent (95%) of the
maximum theoretical compaction density as determined by a standard proctor on the
material untll the top of the pipe has o minimum cover of one foot (1'). Remainder
of the backfill shall be In two foot (2') layers ond shall be thoroughly tomped to 95%
of the maximum theoretical density as determined by a standard proctor on the
materiol. Testing shall be performad by on independent loboratory at the developer's
expensa. The minimurn testing sholl be one test per job or 1000 feel. Locotion of
test will be at the discretion of the Botetourt County fleld inspector. The contrgctor
wil be responsible for correcting any areas that foli, and retesting will be required. i
the County representative requires additional test, the responshbility of payment for
testing will be based upon the test results.

2. Backfill moterial shall be free of perishabls material, frozen clods, sticky masses of
clay and other unsultoble matter. Rock pieces farger than one inch (17) shall not be
used In the backilll which ig within two feet (2) of the pipe. No rock over five Inches
{8™) in s graatest dimension shall be used in ony backflll. Monholes and cleanouts
shall be backfilled In some monner as the sewer pipe. Backfill materlal shall not be
dropped directly on the plpe from o height greater than three feet (3').

3. Backfitt in areas not subject to vehicular traffic shall be compacted to such o
degree that any subsidence will not be objectionable or detrimental to normal use.
Backfill and replocement In existing or proposed roads shall be exscuted In full
accordance with the requirements of the Virginla Department of Transportation
Stondards.

D. Plpe_inatallation:

1. All gravity sewer malins and service laterals gnd force mains shall have g minimum
cover of three and one half {3 %') measured from top of pipe to finish grade. The
County may require additional cover as

needed for pipe protection.

2. All pipe and fittings shall be carefully handled with non-metallic slings or other
approved devices to prevent domoge to protective coatings or Jointa. Lifting
equipment shall be sotisfoctorily rated te handle the pipe sizes used. Pips shall not
ba dumped or dropped into trench. tach sectlon of pipe shall be thoroughly
inspected for defects before being lowered into the trench.

3. Pipe shafi be laid true to line and grade with beils upstream and shall be jointed
together such that the completed pipe will have a smooth invert. Plpe shall be
pushed home by hand. The use of equipment (i.e. backhoe) shall not be permitted.
Cutting of pipe shall be performed by sowing.

4. Standard bedding shall be shaped to the curvature of both the bell and barrel of
the pipe. The trench shall be kept free of water while the work Is In progress. The
ends of the pipe shall be cleaned 30 thaot proper Jointe can be made, As the work
progresses, the interior of the pipe shall be cleared of dirt, cement, or other
deleterious raterial.

5. Exceplt as required for use of o laser level, exposed end of all pipe and fittings
shall be fully closed to prevent earth, water or other substances from entering plpe.
Trench shalt be completely backfilled at end of each workday. When new pipe g tled
into an existing manhole, new plpe shall be plugged with a-stondard sewer plug ond
shall remain plugged until ali new line(s) that will flow to existing manhole have been
completed, tested, ond accepted.

E. Service Connectlons;

1. SDR 35 and achedule 40 PVC pipe lateral service connections to the sewer main
shall be made by means of a commercialy manufactured tes, tes—wye, or wye
branch. Service laterals may dlso be connected to the sewer system at ¢ manhole. A
sewer cleonout the same size as the service line shall be installed in,

accordance with the Dstall Drawings. Plpe material shall be of the some type to and
including the cleanout stack.

2. All taps to an existing manhole or plpe shall be made by licensed professional
plumber and Inspected by Botetourt County.

3. Sewer service line shall be four inches (4°) minimum for residenticl service and six
inchea (6”) minlmum for non~residentlal service. Sewer cieanouts shall be some size
as service line and shall be instalied per Botetourt County Sewer Detall Drawing.
Additional sectlons of pipe shdil be installed behind clean out g& Indicated on detall
drawinges to prevent conflict with other utllities generally located In this arec.

4. Sewer service connectlons from monhole or sewer maln to the cleanout shall be
Instalied with the same care ae the sewer maln. Proper excavation, slops of plpe and
standard granultar bedding shall be provided throughout. All gravity sewer malns and
service lateralz shall be alr tested.

5. No connectlon sholl be made to the vertical portlon of a cleanout except for
private force main.

6. All sewer service connections or portions of sewer service connections outsldé of
the public right—of-way or sewer easement shall be privately owned and malntalned.

7. A sampling and/or metering manhole, which conforms to Detall Drawings, shall be
installed on sewer service laterdl for oli non-—residential facilities. Maonholes may be
installed ot property line In lleu of clednout or between cleanout at the property line
and the focllity. Sompling manholes shall be tested by elther vacuum method or
exfiltration.

F. Manholes:

1. Only precast manhole sections shall be used. Manholes shall be constructed with
manhole framea, covers and steps. Frames ond covers shall be Russel Pipe & Foundry
MH301, watertight In paved and non-paved aregs and Russel Pipe & Foundry MH300
in oreus not subject to flooding or surface droinage.

2. Casting shall be best quality tough, gray Iron, free from defects, blow holes, and
other imperfections and shall meet the reguirements of ASTM Designgtion A—48, Class
20. The custings sholl be sound, free to form and thickness, cieoned by meane of
eond blast and neatly finished. The material beoring surfoces shall be machine ground
and finished to Insure sotlsfactory sedting. Covers shall have the words "Sanitary
Sewer” cast into the top. Castings shall receive one coat of black asphaitum paint at
the foctory. Locotions and type of manhole vents will be as indicated on the approved
glons and as per Detall Drawings. Change in tccation must be approved by the

ounty.

3. Covers shall be furnighaed with means of lifting. Covers thot rock under normal load
or will not seat wil be rejscted. Frames shall be boli—down twe, with butyl masatic
sealer placed between frame and moanhole. Mortar sholl not be permitted. Frames shall
have a nut oand wosher installed on top and bottom to facHitote minor elevation
adjustments. The aedjustment space between the bottom of the frame and the top of
the menhole section shall be formed ond filled with 3000 psl concrete.

4. Stepa for manholes sholl be made of steel ond shali hoave a plastic coating. Steps
shall be spaced 16 Inches (16") apart. The first step shall be within 12 inches (127)

of the cover. The bottom step shall be within 24 inches (247) of the bottom of the
manhole,

5. Precast concrete manholes shall conslat of precast reinforced concrete sections, an
sccentric conlcal section and a standord base section with poured uniform bottorn
inverte. Flat top manholea can be used only with approval of the County. Where soil
conditiong dictote their use, exponded base section, extending a minimum of four
Inches (4”) and @ moximum of eight inches (8°) beyond the outside vertical wall
{(riser sectlon) of tha manhole shall be used. Manhole shall be Installed with steps
verticelly dligned over manhole bench. Access hole in flat top manhole section shall
be centered over manhole steps. .

6. Precast bose section shall be installed on o cémpacted stobltized foundation of

bedding material foundotion prepared similar to that required for the proper

installation of the adjucent sewer pipe s described slsewhers in these Specifications.

7. Precast manhole sections shall be monufactured in accordance with ASTM

Designation C478, iatest revigion. Each section shall have not more than two (2)
holea for the purpose of handiing and setting. These hcles shall be tapered and shall
:)a plﬁ.ngtged up with rubber stoppers ond an approved non-shrink grout ofter
natallation

8. A cold applied butyl mastic joint seder manufactured spaclﬂcai!y for the purpose
shali be used to make a watertight Joint between manhole sections and/or grade
rings. Mortared Joints ore not permitted. All new manholes shall be pre—cast concrete
inverts except straddle manhole. -All straddle manholes and all fleld—constructed
inverts shall be with ready mix (3000 psl) concrete and shall only be used with
approval of the County.

8. Standard manhole drop connectlons shall be Installed where Indicated on the
drawings. Drop connectione shall conform to the Deiall Drowings,

10. The Invert channels of the manhole shall be smooth and semi—circuler In shape
conforming to the Inside of the adjacent gewer section. Chonges in direction of flow
shall be made with a smooth curve of as large o radlus as the size of the manhole
will permit. Invert benches shall be constructed of ready mix concrete (3,000 psi)
over the entire existing bench.

11. The invert chonnel shall be ot least 0.75 times the diameter of the pips in depth.
gheomgﬁrfnum difference in elevation of Inverts of Incoming and outgoing pipes shall
e 0.10 feet.

12. Where grade rings are required to meet specified grade, the maximum

helght /thickness and minimum number of rings shall be used. Cone sections and
grade rings shall be predrilied with matching holes to accept threaded rod Ingtaliation,
Refer {0 Detall. Drawings.

1. All new manholes shall be supplled with on approved flexible boot connection
suitable for specified pipe and manhole. All rubber boots for 8 inch (8%) pipe shall
have a maximum flexbillty of 24° in any direction from center. Boot fiexiblity for pipe
gizes larger thon B inch (8") shall be per the manufacturer's recommendations,
Twenty inch (20°) and larger pipe connections shall have the first joint located four
fest (4') from the Inside face of the manhole. Flexible joint manhole connection shall
be a{s manufactured by Pres—Seq! Gaskst Corporation, Fort Wayne, IN; or approved
agua

2. Manhole to plpe Installation procedures shall be as follows:

o. After manhole haos been sst to line and grode, Inspect flexible connector boot for
dumage and clean out inside of boot. Clsan surface of pipe barrsl to be instolled.

b. insert pipe into connector boot untll end of pipe breoks plone of manhole wall and
flush with rmanhole invert. Position pipe in c¢enter of connector.

c. Install take~up clamp(e) In groove(s) at pipe recelving end of boot and tighten
clomps to 60 In/lbe. of torque prior to adjusting pipe to desired angle of deflection.

d. After desired deflection angle of pipe has bsen achieved, instoll bedding and backflil

" material In accordonce with these Construction Standards.

3. Precast manhole sections shall be manufactured for the epecifled size, angle and
number of pipe connections required. Flald modification or abandonment of any part
of a precast manhole will not be permitted without written approval of the County.
Any approved fleld modification{s) or repaire shall be performed by a quaiifiad
parson(s) approved by the

manufacturer .

4, Inside of manholes (walls, steps, invert, pipe connections, benches) and frame and
cover shall be kept clsan and fres of dirt, stone, mastic, trash and construction
rateriols. Manholes sholl be cleaned prior to testing.

B. Abandonment of manholes and sewer lines shall be performed In accordance with
the Detalled Drawings.

6. A rubber water stop sholl be used around plpe at manhole connection of straddle
manhols. Refer (o Detall Drawings.

: ir ¢ srgvel; Cement mortar and grout shall consist of a
mixture of hydroulic cement, fine uggregote, water and admixture.

¢ Cerent shall be Portiond Cement Type | or .
b. Fine Aggregate Grade C sholl be used,

c. Water used with cement or lime shall be clean, clear, and. free of ofi, ucid salt,
alkall, organic matter or other deleterious substances.

d. Admixtures shall conform to Section 217 of VDOT Specifications.

- @ Hydraulic cement mortar and grout shall contain from 3 to 7 percent entrained air.

Alr entrained cement may be used in lieu of plain cement and air entraining
admixture. Mortar and grout shall be mixed with a minimum amount of water
necessary to obtaln required consistency. Mortar and grout shuli be properly cured
and protected for not less than three (3) doya.

- 1. Cement Mortar shall consist of one part hydraulic cement, 2 1/2 parts fine

aggregate by weight and sufficlent water to produce a stiff mix. Grade C Fine -
Aggregate shall be used.

. Non—Shrink Mortar shall consiat of one part hydraullc cement, 2 1/2 parts fine
sggregate by welght, a set retordant or other admixture which will reduce the armount
of required mixing water and sufficlent water to produce o stlff mix. Grade C Fine
Aggregate shall be used.

M. Cement Grout shall consist of one part hydraulic cement, 2 parts fine aggregate
gg :retl’ght and sufficlent water to produce g free flowing mix. Grade A fine aggregote
all be used.

Iv. High Strength Grout ond Mortar shaoll consist of g pre—packaged, non—shrink
hydraulle cement mixture with o 7 ~day compressive strength of ot least 4,000 psl
when tested In accordance with ASTM C 109 ¢nd with o 7 —day bond strength of at
least 1,000 psi when tested In accordance with ViM—41, except that epoxy Wil not be
used to dewelop the bond.

I. Acceptonce Tests:
1. General

a. Sewers will be inspected to determine If any devigtion from line and groade have
occurred. Plpe allignment will be checked by Hlumincting iInterlor of plpe. If pipe shows
poor alignment, displaced pipe, or any defect, including o visible leadk, defect shall be
corrected before leak testing of the pipe. All sewer lines are subject to internal
Inspection and testing by closed circuit TV by the County bosed upon Inspection
results at the developer’s expense.

b. Alr testing shall be used, test methods and dcceptability criteria shall be in
accordance with the Uni-Bell low pressure air test. Alr testing of gravity lines shall be
required for all types of pipe and materials,

a. Manholes, inciuding frame, shall be tested by vacuum testing from the top of the
frame. inflatable stoppers shall be ysed to plug oll lines into and out of the manhole
being tested Including any vent line. The stoppers shall be positioned In the lines for
enough from the manhole to insure testing to those portions of the lines not air
teated. Vacuurm tests shall be made with o vacuurn of 10 Hg. The time for the
vacuurn to drop from 10" to 8" of Mg must be greater than 60 seconds.

b. Contractor shall furnish weirs, stond plpes; pipe pligs, woter, pressure gouges, stop
watches, alr compressor, vdocuurn pump, hose ond such miateriole and gssistonce os
required to perform these tests. All acceptance tests shull be conducted by
Contracter in the presence of a County Enspsctor.

¢. Acceptance tests shall not be made _untt! sanitary gewer, manholes and proposed
sewer service connections, gs shown on the approvexd sewer plans, have besn installed,
the sewer trenches (including manholes and cleanout stucka) backfilled and compucted
to finished sub—grade.

d. Contractor shall schedute all accgptunca tests with the _pro_ject lnspector at leoat
forty—eight (48) hours in advonce. Each section of completed. sewer shall be tested
from monhole to moanhole. No sewers or sewer service connections ors to be excluded
from this testing procedure.

a. Whenever it i necessary to construct underdraing or pldce gravel under pipe lines
in order to dewater trench during construction of sewers, acceptonce test will not be
made until ony pumps, which have been used In dewatering process, have been
disconnacied or drains have been taken out of service, _

b. Contractor shall schedule ol! occeptance tests with the County at least forty—eight
(48) hours In advonce, Each section of completed sewer shall be tested. Generolly,
aswers wii be tested from mafhole to manhole. No sewer or sewer service connhection
la to be excluded from this testing procedure.

K Alr_lesting cedure —The test procedure shall be conducted in the
following manner: (Vacuum teat nf manholes is generally inverse of low pressure air
test of sewer lines) _

i. Contractor shali thoroughly clean and remove all debris, silt, ecrth .or other
materiale from the sewer prior to acceptance testing. .

il Proper test plugs shall be supplied and Installed by Contractor. Test gauges used in
alr test precedure shall have o range of 010 pal and shall be callbrated in divisions
of 0.10 psl with an accuraey of +1— one percent. Test gauges shall be calibrated at
least once a yeor and the dote ond results displayed on the equipment Including daote
of collbration. Callbrations shall be certiflad by on Independent testing lob. Tast
gauges shall be located outside of manhole during testing.

iit. if pipe to be tested Is expected to be below ground water table, Contractor shall
either:

~Install a small diometer perfomtad vertical pipe from invart '
elevation of the sewer to the surface prior: to backfiliing; or

—~insert a pipe probe by borlng or driving Into the backfilling mateﬂcﬁ} adjocent to the
Invert elevation of the pipe, and determine the depth of the ground water level above
the pipe Invert immediotely prior to acceptance testing.

—All gauge pressures for test shall be increased by the amount of this back pressure
due to grcund water over the Invert of the pipe,

~In llau of the above water depth determination, Coatfactor
may add three (3} psi to the gouge pressure In the test.

iv. Contractor shall add air slowly to the portion of the pipe under test until the
internal air pressure is roised to 4.0 psl gouge plus the ground water pressure.

v. As o safety precoution, no one shall be allowed In manhole after air pressure is
Increcged in the sewer line. If the Inspector suspects thai the test plug moy be
leaking, pressure shall first be relieved before any adjustments are made to eliminate’
air leokage ot the plug. .

vi. Contractor sholi dliow air ternperature to stabilize for e‘t least two {2) minutes
with the pipe subjscted to an Internal pressure of 4.0 psi by qdd¥ng only the amount
of air required to malntain the pressure.

vil. After termperature stobllization, the test will - begin. if the Intemal cﬂr pressure
decrsages, the time required for the pressure to drop from 3.5 to 2.5 psi gaugs will

" be observed and recorded. The time Iinterval shall be compared with the established

standards in cccordance with the DD--30 or DD-31 for time ond length of test
section for various dlumetm of the sewer. All pipes 15 inches or less shali be tested
for

pressyre drop of 1.0 psl gauge:

vill. Pipe which folls to. maintain the stipulated pressure for a perlod equdl to or -
greqgter than the holding time shown In Table | shall be deemed to have folled the
low pressure alr test and le unsatisfactory for goceptance by the County. Any sewer
ihat fqﬂs to pom this teat ghall be replaced by
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