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FRAVE & - N | GENEHALNQTES D S
£y COVER (TYP.) . THE PROPERTY SHOWN ON THESE_ PLANS ES LGCATED AT BQTEYQURT COL}NT’Y TAX Ass

” FINISHED GRADE £ _ . NUMBER (PART OF) 101448, '
.. 2. DEVELOPER:  TIMBERBROOK ASSQCEATES LC

?054935”:3’*5-*‘

/,w—eaprcm“g

WHITE

20
19*

LEOR

6™ i ) '
1 8 8 8 /a - | | 5100 BERNA!;D g{mv&: SW..
. | o © ROANOKE, VIRGINIA 24018
£ MANHOLE FINISHED GRADE CURRENT ZONING: B—1
/—\ BARREL (TYP.} SITE ACREAGE: 3.35 ACRES e _ U
' NO TILE REFORT FURNISHED FOR THIS PROPERTY. | _
‘ THE PROPERTY SHOWN ON THESE PLANS IS To BE SERVED BY awww WATER AND sﬁzwﬁ:_
= i e R A VE S,
- - | TOPOGRAPHIC INFORMATION IS EC LT A FIELD SURVEY Y L
INVERT (TYP) ] || e Z ASSOCIATES, P.C. IN MARCH, 2000. Nt R S
HOPE PIPE : o
i //,////i/w; I o CONSTRUCTION NOTES | L
R S © 1. ALL WORK SHALL BE SUBJECT TO INSPECTION ‘BY BOTETOURT couww ms;fnscmm
WDOr S0, ARG NG Neas: " CONTRACTOR SHALL NOTIFY THE PROPER COUNTY OFFICIALS PRIOR TO THE START OF
~ WORK.
. ALL CONSTRUCTION sm.,z, cowmw TO THE t:URRENT ccsumv aF Bme:"roum mms D
SPECIFICATIONS. .
THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING THE OWNER AND THE ENGINEER'
i e TR R ANY CHANGES OR CONDITIONS ATTACHED TO PERMITS OBTAINED FROM ANY AUTHORITY
 PERMITS. -

Lo
<
u
[
@
®
=%
NV, OUT~]
NV, IN—

INV. OUT-—
INY., IN-—— 8

N

1 : OF MANHOLES :
6" NO SUBSOIL iNVESTlGATIONS HAVE BEEN MAGE 8‘( THE ESIGNE&G ENGINEER

¥

PN @ Ui

THE CONTRACTOR SHALL VERIFY THE mcmons OF’ AL EX&STﬁh&Q UT!E.}TIES PRIGR-'T 0 STA
TWO HANDICAPPED SANITARY SEWER CONSTRUCTION, - ,
SYMBOLS REQUIRED 67 STRIPES AT 45° WHITE QUTLINE HORiZQNTAL AND SLOPE DiSTANCE DETAIL THE CONTRACTOR SHALL BE RESPONSIBLE, FOR NOT&WNG ”MFSS UTiLl"fY ANB C@Mtﬁ, w;-
IF APPROACHED FROM 2" APART _ R R A——— - VIRGINIA’S UNDERGROUND UTILITY DAMAGE PREVENTION ACT. . -
BOTH ENDS NI SCALE UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS FOR CURBING ARE TC) THE TQP_F‘AG OF CURI
COORDINATE BUILDING CONNECTIONS WITH ARCHITECTURAL PLANS. S
PAINT:  DURO KOTE NOTE: THIS DESIGN IS TO BE USED FOR : 9. ALL WATER' AND SANITARY SEWER MATERIALS AND CONSTRUCTION ?MALL. COMPLY Wi
ACRYLIC LATEX MULTIPLE SPACES ONLY. ' : MOST CURRENT VERSION OF THE WATER AND SEWER- REGULA‘HGNS tF BOTET@URT :
WHITE _ S ADOPTED BY THE BOTETOURT COUNTY BOARD: OF SUPERVISORS.. . . . o
_ 10. ALL WATER AND SEWER PIPES SHALL HAVE ‘A MINIMUM OF THREE. ANC} A ﬂALF' :.5‘
HANDICAP PARKING SPACE 2R - - | COVER MEASURED FROM THE TOP OF PIPE, OVER THE CENTERLINE OF THE PIPE.
e ———————— . 2" Radius 11, ALL WATER. AND SANITARY SEWER CONNECTIONS TO EXISTING LINES. SHALL BE ‘PE&F@R ED B
~ THE CONTRACTOR WITH THE BOTETOURT COUNTY INSPECTOR .ON SITE. -
- 12, ALL WATER MAINS SHALL BE CLASS 52 DUCTILE: CAST IRON Rﬁssuﬁa PIPE As SPEL
THE :MOST CURRENT VERSION OF THE WATER. AND SEWER Femuumm& OF BO c}u
 AS ADOPTED BY THE BOTETOURT COUNTY. BOARD OF SUPERVISORS. T

N\ 13, ALL SANITARY SEWER LINES SHALL BE DUCTILE IRON OR POLYW YL-'.QHL@R _
T o SPECIFIED IN THE MOST CURRENT VERSION OF THE WATER AND:SEWER RE TION
~ BOTETOURT COUNTY AS ADOPTED BY THE BOTETOURT COUNTY BOARD OF 309&%\&36&5
14. PRESSURE. REDUCING VALVES SHALL BE INSTALLED IN-EACH METER BOX.
15. SEE VDOT ROAD AND BR%DGE 5TAN[)AR33 F’QR QCDNCF!ETEZ CMQB_ NB STQ??M ED??AN‘
DETAILS. : i

=
,! 5::

6" x 6" 6" x 6 S \’;"

INTERNATIONAL 8" INTERNATIONAL &° '
] _ B - l A

SYMBOL OF SYMBOL OF
ACCESSIBRITY 4 ACCESSIBILITY —

e aNE R -

4 pu

STEEL SIGN~—] f

WHITE SYMBOL <1
AND LETTERS LB

STEEL SIGN——=i [

WHITE SMBOL—". | opmam

AND LETTERS b

| GHADING NGTES

COERBIBLE 1. ALL AREAS TO BE GRADEI) SHALL BE STRIF’PED GF’ PAVEMENT ANE} QRGAN!C‘::?MM 13

BLUE BACKGROUND—————f = ' =y CONCRETE TO BE : MATERIAL NOT SUITED FOR USE AS FILL MATER!AL SHALL EE REMQVEB FROM - H

s R OLASS A3 2. ANY BORROW OF WASTE SITE MUST HAVE AN APPROVED EROSION AND SEDIMENT
| CONCRETE CUF%B (CG -2) b _

TN CONCRETE, PRIVE _ N CONCRETE, PRIME
T AND APPLY 2 COATS §7 T AND APPLY 2 COATS PLAN PRIOR TO CONSTRUCTION.

OF WHITE ENAMEL OF WHITE ENAMEL _ TT g R 3. FILL MATERIAL SHALL BE FREE OF ORGANIC MATTER AND ROCKS LARGHR ?HAN B INCHE
\ 4 GUTTER (CG-6) NO SCALE DIAMETER. _FILL MATERIAL SHALL BE PLACED AND COMPACTED IN & INCH m?m, 70 95
\/ ' B

4

147

R Caoncrete to be
6" 2-0 Class A3

~ MINIMUM DENSITY, STANDARD PROCT@R

NO SCALE

. /:\\/ RN

24"

T SLOPE PAVEMENT IN ACCORDANCE WITH GRADING PLAN

VAN ACCESSIBL.E
HAND?CAP PAHKING SEGN (81) __ HANDCAP F’ARKENQ

/et 7 ASPHALT CONCRETE; TYPE SM-9.5D
vn_ ~a—— 8" AGGREGATE BASE, VDOT #2118 STONE
I

1.8% i-Sﬁ' 1.83 SAN F"AVEMENT
NG SC@SL.E :
i STANDARD VDOT Di—1
) FRAME & GRATE
PIPE
0.0. L
PIPE 1D, | H L
12" 2000 | 400 87 1 .50 i t
15" | 225 | 500 i
18" | 250 | 6.00° S
240 | 317 | 800 o
30" | 383 | 10.00 "
36" | 4500 | 12.00° @
50 | 67
3/4" BOLTS " SECTION
& INSERTS
2/3 PIPE
0 67

NOTES:

1. CONCRETE 4,000 P.S.1

2. REINFORCING #4 @ 8" C.C. EW.
DOUBLE ROW THROUGHOUT.

EW-1 MODIFIED WITH ENERGY DISSIPATOR




SAMITARY SEWER MANHOLE
'O STA. 2342471353 LT

10C

INSTALL FXIXNZ0" CONCRETE
— ENCASEMENT AROUND EXISTING
SANITARY SEWER.

£~

W/ ENERCY |
DISSIPA TOR

[Tur mansole A
60 = 124 B
1220 | N eBe
o \Umeie |\ EER

etug « 150

. : o > ; " 75
0 19| L _ggo&gsﬁg 3 %
sup - 10| - oW L

J6* STUg-OUT N
A :

\% _ [ 57A 2044 2787 RT -\

SANITARY SEWER MANHOLE
O SIA. 2145743 3664 (T 10D

<\ T"Wygi &}%’g .
Yo\ e =00, |

Di—1

TAX 10744
PROFPERTY OF DOROTHY 0. HANCOCK GUT MANHOLE
DB 700 PG 227 6.8 = 18.0°
o= 30
Tue s 19.0°

TAX #1071 —44C

FROPERTY OF

TWIBERBROOK ASSOCIATES, [
DB 453 PC BTF
D.B 453 FC 671
pE 356 PG 936
DB 480, PE 935

DS\ ARST cloanouT SHALL BE LOQH
w (] MO FURTHER THAN 10 FEET FIRL

J9 RT.
X

-~ - T ,.n-"/ . 85
- o - - . e — y ; T .

— I
— et

-

<<<< e .M e ) :
_ WNECT NEW 6" WATER LINE ~ — ~™ .
: - 10 EXSTING 67 GATE VALVE e AU
- T (GATE VALIE WAS AN 2506647 TN s

- I o N PREVIOUS FLANS) e o -
' _ CONNECT NEW 8" SAN, SEWER T0
EXISTING 8" SAMITARY SEWER

| CURVE TABLE e N
CURVE | RADIUS | LENGTH | TANGENT | CHORD | BEARING |  DELTA

c7 2200° | 34.56° | 2200 | 31117 | 5 214906" £ | 8000007

C2 | 2200 | 2665 | 1523 | 2505’ | S 5752%52" W | 692356"

Ll
H/ EMERGY
DISSIPATOR

SANITARY SEWER LINE |
MANHOLE |~ BEARING | DISTANCE.
104~108 | N 743815 w | 4264 |
108~10C | N 772876" W | 26595°
100100 S 231054" w 20312

e

PARKING SUBMARY

. PARKING REQURED: - 105 SPACES 0.1 SPACE/200 SQFT.
PARKING PROVIDED: _ 116 SPACES, INGLUDING 70 HANDICAP
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— VIOT #i Coorse
Aggregoete

WASHBIOARD OR TN
Fitter Clath
WASH RACK 0F REGUIRED). Ref, Table 3.0°-4 of

Virginia £E5SC Hondbook
for requirements,

® MUST EXTEND FULL WIDTH OF INGRESS

& EGRESS OPERATION.

4 127 MIN.

sy 3 a4 .
tiets stsit 3 MIN.
gty ord 3L )k
Salaly n¥ataty i
Ty —— L3 3 i 4
7 fatit st
| i ...........] O ¥sagel 37 MIN
alo ¥ L b e e
& Sazale sieands
\FILTER CLOTH:

Reinforced Co

ncrete

(‘MGGGO{'\GGDHQDDH

.
- I I -
‘L (o
R F] -

Droin Spoce——"
WASH RACK DETAIL <IF REQUIRETD

Extend Flobric oand
Wire Intg Trench

SEDIMENT-LADEN RUNDFF

STORM WATER WITH
LARGER FARTICLES

&

MAX, SLOPE 2

TEMPORARY GRAVEL
CONSTRUCTION ENTRANCE

Tt
N

T
Q
]
-+
16" MIN,

Filter Fobric

() IF WIRE
USETL
&' IF WIRE

is

Is

WNOT USED.

AS
REQUIRED
MIN, 1-MAX

DEPTH BELDW TOP OF INLET

B

LARGER PARTICLES
WILE SETYLE

REMOVED
BRAIN INLET <X 7
- N Q\A\\/
SPECIFIC  APPLICATION
This method of Inlet protection is applicakle

where heoavy flows cre expected ond where

on overflow capability and ease of
are desirable,

mnaintenance

EXCAVATED DROP INLET SEDIMENT TRAP

ELEVA’IIQN oF STAKL{, AND
FABRIC- ORIENTATION

DE‘TAIL’. A

SPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION 1S APPLICABLE' WHERE T!{E )
INLET DRAINS A RELATIVELY FLAT AREA {SLOPE NO GREATER .
THAN -BR) WHERE THE INLET SHEET OR OVERLAND FLOWS (HD?
EXCEEDING 1 CF.8.) ARE TYPICAL. THE METHOD SHALL NOT S
APPLY TO INLETS RECEIVING CONCENTRATED FLOWS, SUCH 4%

I STREET OR HIGHWAY MEDIANS.

£ ACRES [R LESS OF DRAINAGE AREA

2-10 ACKES [IF DRAINAGE AREA:

% .o".t. S0 Satetet st . AN OO
#2-3-3-'- oly L, } {2
Sagesesesede J S AW
FILYER CLOTH / v FILTER CLEOTH
SR TIONGL) (POWNSTREAH VIEW) COPTIINALS (BOWNSTREAM VIEW)
vBaT #l o
COARSE AGGREGATE 73 . T

et
# 0.‘.0

Fi _ o'.czo o8 :
,,-.-:-.-:::s:::;::!O’O’Oa.,.__ 1

ot W s O o AL WL it b

CLASE I RIPRAP

ROCK CHECK DAM

GRavEL FILTER™

% //‘**x.. KRUNﬂFF‘ wme: ‘*q T
P
a TS " sy i. ‘.’

WIRE MESH

SPECIFIC  APPLICATION

This method of Inlet protection 15 applicable
at curk lets where ponding i front of
the structure is not Ukely to couse
inconvenlence or domage to odjacent
structures and uprotected greos,

B Gravel ghall he VBOT #3, #357 or 9
coerse sgoregete,

CUONCRETE GUTTER CURE TNLET

(IP) GRAVEL CURB INLET SEDIMENT FILTER

& 15
RUNOFF WATER 18°MIN, gRAVEL CLEZ"MIMN. DEPTH)

,,,'4& | l E".
PR 4
AL -|

. !

oy o

el i‘gvma MESH
FILTERED

SPECIFIC  aPPLICATION WATER

This method of inlet protection is applicable where heavy concentrated flows are
but not where ponding arcund the structure might couse excesslve Inconvenlence
to adjocent structures and unprotected oreas,

& Grovel sholl ke VIOT #3, #3357 or #35 coorse aggregate,

GRAVEL. AND WIRE MESH DROP INLET SEDIMENT FILTER

N - FILTERED WATER

STRUCTURE BRA&EAGE STORAGE (G2 LEEE;R?H* H»éiqéﬁ*r' H%%%ﬁ? = = i T NS
RS | rearn | pesion | To |ty | ety || 30 SAFETY. ?ENCE 2011 ROCKICRECK: DAMS
| 1™ TEWPORARY GRAVEL |\ = P
302  CONSTRUCTION. EZ.NTRANCE”; —
"CONSTRUCTION ROAD . e[ =
303)) _STABILIZATION '
2.04|| STRAW BALE BARRIER ST
305 SILT FENCE— [(5F)]
STORM DRAIN. I/
97 INLET PROTECTION
s08(| CULVERT INLET PROTECTIONG®)|
309 TEMPDRARY'DTVERSIEN:DIKEiE;N.W; .. ||328]  SUBSURFACE DRAI
310 TEMPORARY FILL DIVERSIONGD)| . 329 Susemcs: REBUGHEN}INES
TEMPORARY RIGHT-OF~WAY |7~ ez - |
sat || | DIVERSIIN | _ - 33@}._, CTOPSOILING A
siel|  DIVERSION @) . |last] TEMPBRARY SEEBXNG?};‘
313| TEMPORARY SEDIMENT TRAP o ol  PERMANENT gggmw_f-_f_f}}-, 
344 TEMPQRARY-S&DIMENT-BASIN;@%@ = lbss|  soooma
I ’ PE DRAIN 16 I D BERMUBA GR&SS W] o
35| TEMPURARY SLOPE -DRAIN - _-: L1224 znysiaurass. Esmsuswmﬁ_-},,
at6|  PAVED FLUME  |(PD)| = - fa;,gé_  MULCHING | |
o | STOATER CORVETRCE |l || SO TRt
W“R‘GWQ&SF’“WD :'}LFI - 348 OUTLET PROTECTION  |(oP)| 337)| T&%ﬁéﬁﬁﬁa@’é&‘?
— oo RIPRAP e sl TREE PRESERVATION |/
e - VARIABLE. ' RNR 39 AND PROTECTION

' 67 CU. YD./ACRE \
4.0 MAX XCAVATED /o FILTER cLOTR~ORIGINAL GROUND
COARSE AGGREGATE o

CROSS-SECTION

® SEE PLATE 3.13~1

CLASS | RIP-RAP

Length(ft) =

CUARSE AGGREGATE 6 x Drainoge Area <oc)

_~DIVERSIUN DIKE

S
FILTER CLOTH -~

fEXCAVATEB ARE

NETE;

FOR AREAS LESS THAN 3.0 ACRES, F0OR AREAS
LARGER THAN 30 ACRES A SEDIMENT BASIN

IS REQUIRED., SEE DETAIL THIS SHEET,

wx COARSE AGGREGATE SHALL
BE VDOT #3,4387 OF43

SEDIMENT TRAP

CUMPACTED SOHL

4.5 MIN

Jdo

000000 ._};

Sectlon A-A _Fi

Sectlon A~A

Pipe tet To Flot Area

expected, With No Defined Charmet Pipe Dutlet To
or domage Well-Defingd Channet

. OUTLET PROTECTION

NOTES

L Apraon lning moy be rip~rap,
grouted rip-rop, or concrete,

2 Lo ls the length of the rip-
roap agron af calcutated ushg
ptotes 1.36d and 1362,

3 d = L5 times the moxinum
stone diometer, but not less
than 6%

GENERAL ERQSEON AND SED!MENT CONTROL N@TES =

BOTETOURT COUNTY, VIRGNIA

ES-7: UNLESS OTHERWSE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION' AND
SEDIMENT CONTROL PRACTICES WILL BE CONSTRUCTED AND MAINTAINED ACCORDING TO
MINIMUY STANDARDS AND SPECIFICATIONS OF THE VIRGINIA EROSION AND SEDIMENT
CONTROL HANDBOOK AND VIRGINIA REGULATIONS VR 625--02-00 EROSION AN
SEDIMENT CONTRAL EEWMMV.SZ

E5-2 THE PLAN APPROVING AUTHORITY MUST BE NOTIFIED ONE WEEK FRIOR 70 THE
ONSITE PRECONSTRUCTION CONFERENCE, ONE. WEEK PRIOR TO THE COMMENCEMENT OF
LAND DISTURBING ACTIVTY, AND ONE WEEK PRIOR TO THE FINAL INSPECTION. -

ES~F ALL EROSION AND- SEDIMENT CONTROL MEAWS“W 71? wmcw Pﬁfﬁ? o
OR AS THE FIRST STEP IN CLEARIVG. -

ES-4 A WVWMWWW&WAWWM?MM WNW :

NARRATIVE, AS HELL AS A COPY OF THE LAND DISTURBING PERMIT, SHALL BE :
MAINTAINED ON THE SITE AT ALL THMES. THE EROSION AND &vfmr CONTROL
ADMINISTRATOR WILL DELIVER THESE MATERIALS AT THE ONSITE PRECONSTRUCTION

CONFERENCE,

£5-5: PRIOR TO COMUENCING LAND DISTURBING ACTIVITIES IN AREAS OTHER -THAN
NDICATED ON THESE FLANS (INCLUDING, BUT NOT LIMITED TO, OFF—SITE BORROW OR
WASTE AREAS), THE COMTRACTOR SHALL SUBMIT A SUFPLEMENTARY EROSION CONTROL
PLAN m THE OBNER FOR REVIEW AND APFPROVAL BY THE PLAN APPROVING AU}W&‘\%’I}’

£5-6: I?:’é" CONTRACTOR 1S RESPONSIBLE FOR WSTA{MW OF ANY WW@VAL '
EROSION CONTROL MEASURES NECESSARY TO PREVENT EROSION AND mmmm A.?
RMINED BY THE PLAN APPROVING AUTHORITY, - :

E£S5-~7 ALL DISTURBED AREAS ARE 70 DRAIN TO Wf/ﬂ? Mﬂﬂl?’ mvm

MEASURES AT ALL THHES DURING THE LAMD DISTURBING 46‘772?'??5’.5“ AND @ym .S??Z;

DEVELOPHENT UNTIL FINAL STABILIZATION IS ACHIEVED.
ES—8 DURING DEWATERING OPERATION, WATER WL BE PUMPED Wﬁ? AN AWPE?

FULTERING DEVICE.

£5-8: THE CONIRACTOR .S?MLA WS)"E&‘F AU. m c‘mm MAMR&'&‘ . o
PERIODICALL Y AND AFTER EACH RUNOFF-PRODUCING RAINFALL EVENT. - ANY ﬁﬁmy o
REPAIRS OR CLEANUP TO MANTAIN THE EFFECTIVENESS OF THE ERUSION CON
DEVICES SHALL BE MADE IWMEDIATELY. AN INSPECTION mrwsmfm WIH

THE BOTETOURT COUNTY EROSION AND SEDIMENT CONTROL ADMINISTRATOR ONCE EVERY
THO HEEKS, BEGINNING WITH COMMENCEMENT OF THE LAND DISTURBING ACTIVITY, AND
WITHIN 48 HOURS OF ANY RUNOFF-PRODUCING RAINFALL EVENT, . FAILURE ?@W?"A-» '

REFORT WL BE GROUNDS. FOR IMMEDIATE REVOCATION OF THE LAND DISTURSING

PERMIT.  REPORTS MUST BE POSTHARKED WITHIN 24 HOURS OF THE DEADLINE. A4
STANDARD INSPECTION REPORT FORM WiLL BE SUPPLIED, WHICH SHOULD BE COPED AS
NECESSARY.  THIS PROVISION IN NO WAY WAIVES THE RIGHT OF BOTETOURT COUNTY
PERSONNEL 70 CONDUCT SITE' INSPECTIONS, NOR DOES IT DENY THE RIGHT OF THE
PERMITIEE (5) T0 ACCOMPANY THE INSPECTOR {5) |

MAINTENANCE
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COUNTY m% QEFWW
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Right~of Way of
Bagement line

VARIES Private
Property

1/4" 24" 1/4"

8/4" Corporation
8‘{0‘9 i 127-18"

3/4° Polyethelyne Servies /—\\ groperty
{Miniranin 200 psi reted) |, arner

Lockabls Shutoff e \Z ,m:,, g\ /

3/4" Pressure Reducing Valve

N

WATER Mal
Y

™ 8/8"K8/4" Meter
Pord T?0 Ssriea Tendem Coppersetier &
DFY Round Meter FIt w/Monitor
GRASS / Cover to be Set On Final Slope of Bite
¥ .o W9
gt dy/wmwmwg’m Y R A
i2"-18°

: 2 -0 8' Pig Tail Te Be

g{:“ Corporation gf.‘pgfa;f‘ Marked
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PLAN BENDS

~18" MIN.~10°A. & LESS
24" MIN.-12"MHA. & GREATER

SECTION X-X

BENDS AND TEES

BLUG

—RENCH BOTTOM
. UNDISTURBED
SOIL (TYP)

~TYP. CONC. THRUST
COLLAR MIN. 27

INTO UNDISTURBED
MAT. ON 3 SIDES

SECTION OF VERTICAL BEND

ROTES:
1. FOR VERT. BEND DOWN IN EXCESS QF

11 1/4" BEND, ANCHORAGE SHALL BE
- DESIGNED BY ENGINEER.

2. FQRVE&T BEND UPWARD, BLOCEING 10
BE SIMILAR TO THAT FOR HORIZ. BEND.

3. GLANDS & BOLTS 9HALL BE PROTECTED
FROM CONC. BY PLASTIC SHEETING
WHEN POURING THRUST HLOCER,

4. ALL THRUST BLOCK & SUPPORT CONC.
cm BE 3000 pst READY MIX
 CONC -

z%/a m&aﬂh\

z mm VALVE e
& 2 SqUARE \ g

ANDTAP

30°— 48" ¢ | PIPE 22 1/2 BEND | 11 1/4 BEND TEE . _
53425 gg 13* ; BB sA SB BA eB f’? . g o 6D 5. THRUST BLOCKS WITH "B" DIMENSION N
i : . - i 6 GREATER THAN 30" SHALL HAVE THE
FANRNCALw o] & | g |12 | 8 [0 18& | & | & & | n|ic |2 |18 RESTRAINED PIPE INSTALLED ¥ITH A PERMAN ENT E D OF LIN E
o 115 ) st bo used by conte g e |13 Wi e |8 g | & | g §o1g |12 | 24 | MINIMUM OF 4° OF COVER.
NOTES: 2} Moters. anst mot be. Installod T botiom of Siieh, W p 20 1 e 17 8 [t |8 iz [ 16T |16 | 30 ' PRESSURE = 200 psi NOTES: AL PLUMBING. mn ﬂ?m sm BE Bm
3) Meters provided and Installed by Botetourt County Utility Department. 19 20" 18" 1" 14" 8" 12" 8 12" 14" 16" 16" 3(}" _ mmc = 2000
4} Heters will be Sensus SRIl Water Moters. ¥ [ ] y (] ¥ ) i £ w 5 (g 1 = pSf
£) Ssddles must be used with il plestic & Clase 60 Ductile iron pipe. 16 26 20 18 18 il 13 H 13 ig 20 | 20 48 FACTOR OF SAFFIY = 18
8} Yoter meters to be set in a precast velve vault with frame snd cover 24" | 82" | 42" 1 62" | 30" | 44" | 22" 1 29" 1 16" | 82" | 42" | 82 | 427
e ' 30° 1 185" | 427 | 100° | 42" 1 82" [ 42" | 40" | 30° | 185" [ 42" | 185" | 42
SINGLE
'THRUST BLOCK CONSTRUCTION
WATER SERVICE | NO SCALE
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MANHOLE FRAME AND COVER

(RUSSELL PIPE & FOUNDRY MH-300)

2% X 4* TREATED TIMBER
POST T EXTEND 24°
ABNVE FINISHED GRADE
DOWN TO LATERAL STUB

a4

l STATE RIGHT OF way

PRIVATE PROPERTY

NN

FINISHED GRADE —"’\

I OR EASEMENT LINE

A 7 COUNTERSUNK HEAD TURNED UPWARD

49' /— BRASS OR CAST IRON PLUG WITH

CLEAN-OUT
l 3 MIN,
(4 MINIMUM>

PN SN NS

TRANSITION COUPLING

MINIMLI B STUB
W\ LEAK PRODE CAP,
CAP TO BE SUPPUORTED
FOR TESTING,

WHERE PULE, ADJOINS
PRIOPERTY LINE, LATERAL
MUST BE EXTENDED FULL
WIDTH OF PUE,

CLEAN-DOUT STACK-mmmmsonmd

i

45°

4* MINIMUM
GRAVEL BEDDING

BELL & SPIGOT

N CLEAN<OUT TO EXTEND ABOVE GROUND

/ A MIN. OF 3 FEET DURING INSTALLATION

PUE. PLASTIC BODY OF MAIN LINE. PLUMBER SHALL CUT

—  STACK 0 FIN. GRADE 8 REPLACE C.O.
& PLUG WHEN BUILDING SEWER IS

CONNECTED T LATERAL.

o~ 45° (R 22 1/28°
' BEND {IF NEEDED)

WYE & REGUIRED BEND

SANITARY SEWER LATERAL

TEE, WYE, TEE/WYE OR
COMBINATION 0F WYE &
45° BEND FITTINGS SHaALL
BE SIZED aS PIPES REQUIRE.

GENERAL NOTES:

1. TRAFFIC BEARING BOX
REGUIRET IN TRAFFIC AREAS.

2, ALL PIPER AND FITTINGE SHALL
BE OF SIMILAR MATERIAL,

3, ALL PIPE SHALL BE OF SAME SIZE.

4, MO BENDS ARE ALLOWED IN
THE LATERAL FRIB THE
MAIN 7O THE CLEAN-TUT
STACK,

G ALL. MAIN LINE TAPS DN
ACTIVE MAINS WILL BE
PERFORMED BY CONTRACTOR
AND INSPLCTED BY
BOTETOURT COUNTY UTILITY
DEPARTHENT,

6. PIPING BEWIND CLEAN-OUT 7O BE
CINSTALLED . PER BOCA CODE,

7. MINIMUM LATERAL, SIZE 47 FOR
RESIDENTIAL SERVICE, 6 FOR
NON-RESIDENTIAL SERVICE

8, MINIMUM COVER FOR ALL
SEWER LATERMLS SHALL BE

THREE AND ONE HWALF (3 {/89 FEET.

1. ALL MANHOLE FRAMES ANJ} CEIVERS $HALL
BE RUSSELL PIPE. & FOUNDRY MH-301 IN
NON-PAVED AREAS REQUIRING WATERTIGHT
FRAME & COVER AND MH-300 IN FAVED

AREAS. |
2. STEPS TO BE VERTICALLY ALIGNED, : '. RS I g o E T A
wrusxxm Ll

3, THE FRAME AND COVER SHALL BE PROPERLY L g
ALIGNED WITH THE & FODY OPENING OF THE -~ - 7
. MANHOLE STRUCTURE AND BULTED IN PLACE.

4. ALL SAMPLING MANH&LES SHALL BE
CONSTRUCTED AS PER MANHOLE DETAILS,
WHEN NECESSARY, THE FLAT TOP &ANHFJLE :
MAY BE SUBSTITUTED WITH ECCENTRIC .
OPENING.

SECTION A=A

| -~ STAINLESS STEEL BAND .

Mrt.axzm.z ﬁmm’ R
B i v MSTMNLESS 3TEEL aama -
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- THE PIPE AND - SUFFICIENT S12E :
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JT MATERIAL (ND MORTARD Bt B 2 o
BETWEEN F&C AND MH. me—f"‘” WREN. . 1,007 MAX.
AND BETWEEN GRADE RINGS i " o
MIN VARIES -
N =y N
_ W=
) ARy~
JT MATERIAL (NO MORTAR = C Yvares -
STEP SHALL BE F B T S
T U WARIES

i

ALLIGNED' vamcauu\ — 4.00°
ey

4 STANDARD MANHOLE -
FOR PIPE 15" E’)R SMALLER

v
A 1 1A
1 VARIES
MINIMUM SLOPE RE RS
SERVICE CONNECTHIN /
FOR 47=1/4° PER 1 & /
*=1/8* PER 1/ —;L SLOPE 1 5 o
: —— “Lvaries
STAINLESS STEEL .
BAND !
FLERLE BT o — \_'_;“"3’ MIN, STONE BASE
SERVICE CONNECTIHON #57 OR EGUIVALENT
S CGNCE:\_:TRICIMA'NHQL,E?"
S WITH Pagcem INVERT

_~3/4" THREADED RaD

/s&mg RING IF NECESSARY.




WATER LINE CONSTRUCTION

A. Genergl:

1. Except as specifically maodified below, water line construction shall meet the
requirements of AWWA CB00, lotest edition standards. Pipe, fittings, valves,
hydrants, and accessories shall be loaded and unloaded by lifting with hoists or
skidding so as to ovoid shock or darmage. Under no circumstonces shail such
materials be dropped. Pipe shall be so handled that any cogting or lining is not
damaged.

2. The water main shall be loid and maintgined to the required lines and grades with
fittings, valves, hydranis and accessories set ot the required locations as indicoted on
the approved plons for the project. All valve and hydrant stems shall be set plumb.
Whenever obstructions not shown on the plons are encountered during progress of the
work and interfere to such an extent that oiteration in plans I8 required, the County,
or its authorized representative, shall be advised and their approval given before such
olterations are put into effect. Any such alternotive design shall 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 contracter to both
the design engineer and Botetourt County for approval prlor to installation. Botetourt
County will require three (3} complete sefs of shop drawings for review.

4. The contractor shall schedule ¢ preconstruction meeting to be attended by the
contractor's site superintendent, design engineer, the design engineer’s field
representotive/inspector, representatives from Botetourt County Utility Department and
representatives from Botetourt County Englneering Department and any materials
suppliers the contractor feels necessary.

5. The contractor shall obtain ¢ copy of the most current edition of Botetourt County
Water and Sewer Construction Standards ond Specifications and provide proof (a
letter) that the contractor hos and is fomilior with the requirements therein.

8, The developer shall provide 1 ysar warronty for oll lines prior to conveyance to
Botetourt County with the warranty date beginning ot the dote of system acceptance
by Botetourt County.

7. Water connection fees will be bosed upon the fee structure currently in place.
Owner /developer must moke applications and pay all opplicable connection fees prior
to issuance of ony building permits.

B. Excavation. Bedding and Backflll. -

1. The trench shall be dug so thot ths pipe can be laid to the alignment and depth
required and it shall be excavated not more thon five hundred (500) feet in advonce
of the completed pipe laving operotion. The width of the trench shall be ample to
permit the pipe to be placed, backfilled and thoroughly compacted in accordance with
the requirementz of these specificotions, Trenches shall be of such extre widths as
will permit the convenient placing of timber supports, sheeting and bracing and
handling of speciat fittings or appurtenances when

requirad.

2. The trench shall be excavoted to the depth required so as to provide o uniform
and continuous bearing and support for the pipe on solid cnd undisturbed ground at
every point between bell holes; except that it will be permigsible to disturb ond
otherwise damage the finished surfoce over o moximum length of eighteen (18) inches
near the middle of each length of pipe by the withdrawal of plpe slings or other
lifting tacklie. The damaoged area shall be refinished as neor as poasible.

The part of the bottom of the trench excavated below the specifled grode shall be
bockfillad with approved moterials ond be thoroughly compacted. The finished subgrade
shall be prepored accurotely by means of hond tools.

3. Bedding shall be placed a3 required by the pipe manufacturers written instructions.

4, Where excavation is made in fractured rock, boulders or other unsuitable materiol,
the subgrade shall be mode by backfilling with a rminimurn of four {4) inch compacted
depth of gravei or clean selected soil which shall be thoroughly compacted.

5. Bell holes shall be provided at each joint to permit the jointing to be made
property and to permit maximum bedding length.

6. Ledge rock, boulders and large stones shall be removed to provide a clearance of
at least six (6) inches below and on each side of the pipe and oppurtenances being
lald and any part, projection or joint of such rock stone.

7. No pipe shail be iagid in water or when, In the opinion of the County or their
outhorized representative, trench conditions are unsuitable.

8. Backfilt shail be placed in two {2) equal depth layers to the top of the pipe and
each lgyer shall be thoroughly tamped to ninety five (95) pergcent of the maximum
theoretical denslty as determined by ASTM D898 Stondard Proctor Test. The remainder
of the backfill shall be placed In a maximum of two (2} foot layers mechanicaily
tamped. Boackfill material shall be free of perishable materiol, frozen clods, sticky
masses of cloy and other unsuitable matter. Rock pieces larger than two {2) inches
shall not be used in the backfil which is within two (2) feet of the pipe. Bockfill
within existing or proposed roads shaoll meet the requirements established and required
by the Virginia Department of Transportation.

C. Installation of Plpe gnd Fittings

1. Whan installing pipe in the trench proper implements, tools, and facilities
sotisfoctory to the County and os recommended by the material monufacturer shall
be provided ond used by the controctor for the sofe ond convenient prosecution of
the work, All plpe, vaives, fittings, hydronts, and gocessories shall be carefully lowered
into the trench, piece by piece, by means of g derrick, ropes, slings or other suitable
tools or equipment in such a monner ag to prevent domoge to the water rmain
material ond any protective cootings ond linings. Under no circumstonces shall woter
main materials be dropped or dumped into the trench. The pipe and fitlings shall be
inspected for defects, and while suspended above grade, be rung with g light hammer
to detect cracks.

2. All lumps, blisters ond excess codl tor coatings shall be removed from the ends of
ductile iron pipe and the outside of the spigot and the inside of the bell shall be
wiped clean, dry ond free from oil and greoses before the pipe is loid.

3. Every precaution shall be token to prevent foreign moterial including non—paotable
water from entering the pipe while it is being ploced in the ling, If the pipe—laying
crew cannot put the pipe inte the trench and in place without getting eorth into, o
heavy tightly woven canvos bag of suitable size shall be ploced over each end and
lefl there until the connection is to be made to the odjacent pipe. During laying
operations no debris, lools, clothing, or other maoteriols shaoll be ploced in the pipe. Al
the end of each day a watertight plug shall be placed in the end of

all pipe openings.

4, After placing o length of pipe in the trench, the spigot end shall be centered in
the open bell of the pipe line and the pipe pushed home 30 that the face of the
spigot ig in cose contact with the shoulder of the bell, Water pipe shall be igid with
the kell facing the direction of the |aying.

5. No stub of any woter main shall ferminate with o capped or plugged vaive. Where
a valve is required to be instolled near ¢ stub end, one joint of pipe sholl be instafied
gfter the valve. The plpe shall be plugged and o concrete kick block poured behind it.

8. The cutting of pipe for inserting volves, fittings, or closure pieces shall be done in
4 neat and workmantike manner without domage to the plps or cement fining and so
as to leave o smooth end ot right ongles to the axis of the pipe.

7. When machine cutting is not avoilable for cutting meta! pipe twenty (20) inches in
diometer or larger, the elsciric—are cutting method will be permitted using ¢ carbon
or steel rod. Only qualified ond experienced workmen shall be used for this work. The
flame cutting of metadl pipe by means of oxyocetyene torch wil not be permitted.

8. Whenever it iz necessary o deflect pipe from g gtraight ling, either in the variicol
ar horizontal plane, to avoid obstructions or plumb stems, or where long~radius
curves are gpproved, the omount of deflection oilowed shall not exceed the minimum
required, for sotisfactory jointing of the plpe, as specified in this monuagl. The
maximum deflaction permitied per joint shall be in occordance with AWWA CBO0 Tabie
4 for push—on joint and Table 5 for mechanical joint pipe.

9. All tees, bends, plugs, caps and fire hydrants shall be substantiolly broced, blocked
ond/or stropped to prevent any movements by providing odequate regction backing
and/or tie rods. Reactiop bocking shall be designed and

inatalled as indicoted in the standard detolls.

10 Hydrants shall be set to finished grade s follows:

a. Bottom of the four and one~half {4-1/2) inch nozzle shali be between eighteen
(18) inches and twenty—four (24) inches above finish elevation of the edge of the
showlder on streets without curb and quiter and between eightesn (18) inches and
twenty—four (24) inches above the elevotion of the curb on streets with curb ond
gutter as indicated on the standard detaiis.

b. The two and one—half (2 1/2) inch hose connections shail have a minimum of six
{8) feet ciegrance on cll sides.

<. Surface shail be gpproximately level within o six {6) fool radius of the hydront.

B. Testing

1. Al new water moins shall be tested, ofter backfiling to o hydrostatic pressure of
not legs than 100 psi obove design water pressure for the gystem or 150 psi
whichever is greoter. Allowable leckage shall be colcuiated by the following
formula:

L___ a

133,200 Where: L aliowable leakage in gallons per hour

LI

3 tength of pipe tested in feel.
D = nominal diameter of pipe in inches.
P = average test pressure during legkage test in psi

Altowable leakage is shown in columnar form in Table 6.

2. No water line shall be placed in service until the leakage is less than the allowable
leakage os indicated gbove. Testing of water mains shall oniy be done after
instaliation of all vaives, tops and service laterals gre complete. All portions of the
water system, Inciuding hydrants and service Hnes, shall be subject to the hydrostatic
pressure during the leakage test. Testing of woler mains shall be observed ond
documented by the dasign engineer. Al testing shall be coordinoted with Botetourt
County Department of Public Works. -

3. All high points and service lines In the portlon of the system under test shall be
vented and all olr shall be expelled 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 have attoined their

final set prior to testing.

4. After the portion of the system under the test has reached the required pressure
as stoted hersin, zaid pressure shall be maintoined for two (2) hours. At the
conclusion of the pressure test, the volume of makeup water required to reflll the
pipeline shall be determined by measurement with a displacement meter or by
pumping from o vessel of known volume.

5. Al joints or fittings ot which leakage occurs sholl be re—worked to insure
tightness. All visible leaks shall be repoired regardiess of amount of leakage. If the
measured amount of leokage excesds the volves for the appropriate size as found in
AWWA Specifications €600, Hydrostatic Testing (Table 6}, the pipe~line shal be
repaired and re—tested until leakage is within the iimit set by the referenced
specification. Methods of repair prior to re—testing will be done with the County's
approval and Inspection. Repalrs of new construction will be by adjustment or
replacement of material only. The use of repair clomps or bell

clamps will not be acceptable.

A. Genergl

1. AH pipe for water maln construction shall be either ductile cast iron pressure pipe
of the push—on joint or mechanical joint variety, conforming to AWWA C151, Igtest
rgvision. Thickness class shall be Class 52 for ll pipe twelve (12) inches in diometer
or ltess. Water mains jarger than twelve {12) inches diameter in size shail have
thickness class gs determined by thickness design of ductile—iron pipe AWWA C150.

8. Ductite

1. Al ductile cast iron stendord mechanical joint water pipe shall conform to ANSI
Specification A21.51 and shall be lined with cement mortar and have ¢ protective
exterior coating. The linings and protactive coatings equal to "Enomeline” with tor
coating in the exterlor will be considered as g satisfactory tining for the water pipe,
however, any substitution in pipe lining ond/or coating from ASN) A21.4 shall be
specifically approved by the County. Joints of standard mechanical joint pipe sholl
conform to ANSE Specifications AZ1.11.

Z. High strength cast iron tee head bolts, hex nuts, cots or ductile Iron glonds and
rubber gaskets shall be gs furnished by the pipe manufacturer., All tie bolts and nuts
shall be constructed of the some size and type material gg head bolts ond

hex nuts,

3. In making connections 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 shall be carefully inserted ond dligned into the socket end of the pipe.
Gasket shall then be pushed into position so that 1t is evenly seated in the

socket. The glond shall then be moved into position against the foce of the gasket,
bolts, inserted aond made finger tight, Boliz sholl then be tightened in accordance with
AWWA CBOO Table 3 (75-90 ft—ib torque for pipe size 4—12"). Al other requirements
concerning bedding, alignment, and cleoning of the pipe before making the joint shall
be followed.

1. All push—on or 'siip’ joint pipe shali conform to the requirements of standard
mechgnica joint pipe in regard to strength, closs, protective coatings, etc.

D. Cagt lron Pipe Fitlings

1. Fittings for all water pipes sholl be ductile iron or gray cast iren in cccordance
with AWWA Specification C11 0, lotest revision, with o minimum pressure rating of 250

psh
£ Gote Yaive

1. All gute valves sholl be of superior gudlity thin—walied, ductile iron valves,
manufactured by American Flow Control. The valves shall be resiient seat, epoxy
coated bronze mount type. All gate volves shall withstand ¢ working pressure of 200
pai and sholl be in strict conformance to ol gpplicable AWWA Stondards. Wrench nut
shall turn to the left {counterclockwise) to open the valve. Valves shall be ao
arranged to fit into pipe lines hoving stundardized mechanical joints or slip joints. Al
gate valves shall be resilient seat type volves meeting AWWA CB09, lotest ravision
stondards.

2. On vaives fourteen (14) inches or lorger, butterfly valves conforming to AWWA G504
may be used.

F. Firg Hydronis

1. All hydrants shall be troffic model, Dry—-barrel type, meeting AWWA (502, latest
revision standard; Americon Fiow Control B 84 8. Hydrants shoil be of the
compression type with main valve openings not less than four and one—half (4—1/2)
inches in diometer. Hydrants shali have o cost or ductile iron body with full bronze
trim and sholl withstand o hydrostatic test pressure of 300 psi. Hydranis sholl have
a six (B} inch connection base for setting with o minimum of thirty—six (38) inch
caver on connection pipe. Hydrants sholl be equipped with hose connections as
follows:

Two (2) each, 2-1/2" N.5.T. hose connections

One (1) each, 4-1/2" N.5.T. pumper connection

2. Hydrant shofl be aperated by g National Standard one and one—half {(1~1/2) inch
pentagon shaped operating nut, opening counterclockwise. The direction of opening
shall be clearly marked by on arrow cost on the outside of the hydront. Hydronts
shall be connected to the main with o six (8) inch pipe ond shall be controlled by an
independent six (6) inch gate valve. The six (8) inch gate valve shall be located as
near to the gervice main os practical and connected to the tee with tie rods.

3. Al hydrant barrels and caps shaolt be painted red,
G Yalve Boxes

1. All valve boxes, base extensions, lid and cover shall be of cast or ductile iron.
Volve boxes shall be of the American Flow Control sliding type, round head marked
“Water'. The shoft diometer shalf not be less than five (5) inches. The volve boxes
shall have g minlmum range of extension to fit two (2) inch io twelve (12} inch
valves inclusive, placed on maine gt depths of three {3} feet tc five (8) feet of cover
in order thot the cover of the volve box is set to finished grode os shown in the
Water Detall Drawing. For valves flve (5) feet or deeper an American Flow Control
Adjusiable Trench Adapter sholl be used with the cover of the valve box set to
finished grade gs shown in the Water Detail Drowing.

H. Specigi Conditions

1. The County may require thot apeclel matericl ond/or construction be used where
normal water pressure exceeds the pressure rating used in these stondords and where
the design will not permit reducing these pressures te accepiobie levels.

Risinfection of Water Maing
A. Genergl

f. After testing ond before flnal Inspection of the completed systems, water mains
and service loterols shall be flushed ond disinfected in accordance with AWWA
Specificotion CB51 lotest revisionz. Flushing shall be accomplished at a flow
velocity of not less thon 2.5 feet per second.

2. Disinfection os described in AWWA C651-"Placing of calcium hypochlorite tab—iets”
shall be used. Five (5} grom colcium hypochlorite toblets with 3.25 gram available
chtorine per tablet shall be cttached at the inside top of the pipe by on adheslve
such ag Permatex No.2 or equal. The following number of tablets for

" tha given pipe size shall be used for an initial dose of twenty—five {25 mg/1 (ppm)})

chiorine:
Number of Tablets Per
Pipe Diometer 1820 Ft. Pipe Section

8 1
8" 2
10" 3
12" 4
18" 7

or the number of tablets equal to 0.0012 (d)2L rounded to the next higher integer,
where d ig the inside diameter, in inches, and L is the iength of the pipe section, in
feet. Use of the continucus feed or glug method of diginfecting may only be used 1o
re~chlorinate a water pipe after the initial disinfection or in other specific cases
approved by the County. -

3. The disinfection solution shali remain in the pipe line for not less than twenty—four
(24) hours, after which time o chlorine residual of 10 ppm ot all parts of the line
shall be required. Al valves and coppurtenonces shall be operoted while the chlorinated
water i3 in the main.

4. Following chloringtion plplng shall be thoroughly flushed, Water in the new main
shall be proven comparable in quality to the existing public water supply. The Virginia
Waterworks Requlations require ot least two consecutive satisfoctory bacterioiegical
somples from the distribution system before the system con be placed in service.
Samples must be collected at regular intervals not exceeding 2000 feet throughout
the length of the main ond must be taken to an approved loboratory for testing and
the Developer /Controctor shall pay all costs gssocigted with disinfection and testing
of installed facilities and bacteriological somples as

raquired,

1. The following foctors shall be considered in providing odequate
separation:

0. Materials and types of joints for water and sewer pipe

b. Soll Conditions

¢.  Service bronch connections into the water line and sewer lines
d. Compensating variations in the horlzontal ond vertical separations
e. Offsetting of pipes around manholes

o

Parallet installation

1. MNormal conditions: water lings shall be laid ot least ten (10} fest horizontally from
a sewer line whenever possible, the distance shail be measured edge—to—edge uniess
determined by the County to be unusual conditions.

2. Unusudl conditions: when locdl conditions prevent a horizontal separation
described above, the following consiruction shall be used:

a. The bottom (invert) of the water main shalt be ot lecst sighteen (18)
inches above the top (crown) of the sewsr.

b. Where this vertical separation cannot be obtained, the sewer sholl be constructed
of AWWA opproved water pipe, pressure tested in place without legkage prior to
backfilling. Pressure test shall be 30 psi

3. The sewer'mqnhole shall be made 100% water~tight construction
and tested in place by Standard vocuum test.

C. Crossing

1. Normal Conditions: water tines crossing over sewers shall be laid to provide a

separation of at ‘egst eighteen (18) inches between the bottom of the water line and
the top of the sewer whenever passible.

2. Unusual conditions: when locol conditions prevent a vertical separction as
described above, the foliowing construction shall be used:

Q. Sewers possing over or under woter lines sholl be constructed of AWWA approved
water pipe, pressure tested in ploce without leakage prior to backfill. Pressure test will
be conducted at 30 psi.

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

i, A vaertical separation of at leoast eighteen {18} inches between the bottom of the
sewer and the top of the woter line. Sewer iine shall be encased dlong its length
where it is within 10’ of the water line.

i. Adequote structurci support for the sewers to prevent excessive deflaction of the
joints and the setiling on and brecking of the woater line,

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

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

E. Qther Uiilities

1. When other underground utilities {storm droine, gos, slecirical, phone, etc.) cross
within twelve (12) inches obove or below water lines adsauate structural support
of the utliities shall be addressed.

A. Genergl

1. During construction alr ond sediment accumulations may be removed through g
standard fire hydrant, comgressed air and pumping roy be used for de—watering
mains through hydronts.

2. Chambers or pits contoining valves, blow-ofts, maters, or other such
oppurtenances i¢ o distribution aystem shall not be connected directly to any storm
drain or sanitary sewer, nor shali blow-aoffs ar air rellef valves be connected directly
to any storm drain or sanilary sewer.

3. Such chambers or pits shall be droined to the surface of the ground where they
are not subject to flooding by surface water, or to absorption pits underground in
areas with sufficiently water table.

4. The design engineer shall indlcate the size of the air relief discharge required on
the plan shest.
= byil i

A, Genergl

1. Prior to conveyarce of the woter system {moin lines ond associated structures)
Botetourt County will require the following as bulli/record drowing information io be
submitted:

a. One (1) complete reproducable (Mylar) set of water as—built/record drawings os
prepared by the design engineer, sedled by o Professional Engineer registered in the
Commonwaalth of Virginia.

b. One {1) complete paper (blueprint/blueline) set of water as—built/record drawinga
as prepored by the design engineer, sedied by o Professional Enginesr registered In
the Commonweaglth of Virginia,

c. One (1) complete digital (AutoCAD 2000 version} set of water as—buiit/record
drawings as prepared by the design engineer, sedled by @ Professiondl Engineer
registered on the Commonwealth of Virginia.

d. Al as-built /record drawings shall show cctual field iocations (horizontai and

verticat) of structures {maonholes, meters, voults, meter boxes, fire hydrants etc.) ond
show recomputed pipe lengths ond slopes based upon actual fisld jocations.

Process of Conveyance
A. Generagl:

1. Prior to conveyance of the water system {main lines and ossociated siruciures)
Hotetourt County wilt require the foliowing information to be submitted:

a. One (1) letter of documentotion by the design engineer, sealed by a Professional
Engineer registered in the Commonwedith of Virginio, stating thgt the systern has
been built in accordance with the opproved plang and specifications.

b. Deed of conveyance fram the owner to Botetourt County

¢. Plat showing ol woter eosements.

d. Warranty to Botetourt County for one (1) year following dote of acceptance by the
Botetourt County Boord of Supervisors.

e. Two (2) complete copies of documentation prepared by ihe design sngineer, sealed
by o Professional Engineer reglatered in the Commonwealth of Virdinla, of all requires
water testing to include ot least the following items,

i Main line waler line woter pressure tesiing.

. Main tine water line gcceptable bocterlologlcal testing results,

2. Submit all information os outlined above and provide written request that Botetourt
County accept ownership and operation of the system.

3. Schedule o pre final inspection of the system.

4. Address any inspection/punch list items.
5. Schedule o final inspection of the system.
8. Botetourt County Department of Public Workas makes formal recommendation to
fotetourt County Board of Supervisors that the system is complete and ready for
ownership and operation by Botetourt County.

7. Botetourt County Board of Supervisors tokes official action to either accept or
~ refect ownership adn operation of the aystem.

INSTALLATION OF DUCTILE-IRCN WATER MAINS

TABLE 4
Maxkbnum Joint Deflection® Full Length Plpe—Push On Twpe Joht

Maximum Offset—3 Approx. Radius of Curve—R
n. (m) Produced by Succession of Joints—
- ftm)

Neminal | Deflaction 18 1. 20 ft. 18 fi. 20 ft.
Plpe Angle {(5.5m) (8.1 m) (6.5m) {8.1m)
Stze 0 degress L L L ' L
{in.} : ' .

3 5 19(0.48) 21(0.53) 205{82) - 230(70)
4 & 19{0.48) | 21(0.53) 205(62) [ 230(70)
6 g 19(0.48) | 21(08% 205(82) 230(70)
B 5 19(0.48) 21(0.53) 205(62) 230(70)
10 8 19(0.48) 21(0.53) 208(82) Z30{70)
12 5 16{0.48) 21{0.53) 205(62) 236(70}
14 3 11(0.28) 12(0.30) 340(104) 380{115)
16 3% 11(0.28) 12(0.30)  340{104) 380{115)
18 3¢ 11(0.28) 12(0.30) 340{104) 380(115)
20 k2 11(0.28) | 12(0.30) 340(104) 380{118)
24 3% 11(0.28) - | 12(0.30) 340(104) 380(118)
30 3# 11{0.28) 12(0.30) 340(104) 380(118)
36 3% 11{0.28) 12{0.30) 340(104) | 380(118)
42 2+ 7 1/2(018) | 8(0.20) 510(155) B70(174)
48 2* 7 1/2(0.19) | 8(0.20) 510(155) 570(174)
54 11/2¢ 15 1/2014) | 8(0.15) 880(207) 760{232)

For 14—in and lerger push—on joints moximum deflection angle may be lorger than shown above. Consult manufaciurer.

INSTALLATION OF DUCTILE-IRON WATER MAINS
TABLE 5
Moximurn Joint Deflection® Full Length Pipe—~Mechanical Joint Pipe

Maximum Offset-5 Approx. Radiue of Curve—R
in. {m) Produced by Succession of Jointg—

. o ft.(m)

MNaminat | Deflection 18 . 20 #. 18 £ 20 %
Plpe Angla {5.5m) (6.1 m) {5.5m) (8.1m)
Size 0 degrees L L : Lo L
{In.)

3 B8-18 31(0.79) - | 31{0.8EY | 125(38) 140(43)
4 B-18 3t(0.78) 35(0.89) 125(38) 140(43)
8 707 27(0.68) 30(0.76) 145(44) 160{48)
B 521 20(0.51) | 22(0.58) 195(59) 220{67)
10 B 21 20(0.51) 22(0.58) 195(59) 220{67)
12 521 20(0.51) 22(0.58) 195{50) | 220(87)
14 3-35 13 1/2(0.34) | 15(0.38) 285(87) 320{98)
18 335 13.1/2(D.34) | 15(0.38) . 285(87) 320(98)
18 300 11{0.28) | 12(0.30) 340(104) 380(116)
20 3~-00 | 11(D.28) 120,30y | 340(104) 3B0(116)
24 223 8(0.23) 10{0.25) 450(137) 500{152)
30 2--23 8(0.23) | 10{0.28) 450{137) 500{152)
36 2~05 8(0.20) 8(0.23%) 500(152) 580{167)
42 2-00 7 1/2(0.19} | 8(0.20) 516(155) 570(174)
48 2-00 7 1/2(018) | 8(0.20) | 510(158) 570{174)
TABLE 8

Allowable Laokage per 1,000 ft. (305 m) of Pipeline®——gph

Average Nominal Pipe Diameter — In.
Teat

Pressure '

pel {Bor)| 3 4 8 8 01 12
450 (5131048 | D84 | D951 1.27 | 1.58 1 1.91
400 (2831 045 | 080 0.8011.20 1 1.50} 1.80
350 (24) 1 0.42 | 0.56 ) 0.84 ) 1.12 |1.40 1189
300 (2131038 1 0.8210.7811.04 |1.301]1.58
275 {193 1 0.37 | 0801 0.75 1 1.0D | 1.24 | 1,48
280 (171 038 | 047 07110988 | 1.1811.42
225 {18) | 0.34 1 045 | 08B10.80 11131135
200 gidi 0.32 04310641085 11.0811.28
175 (12) 1030 | 040|059 | 0BD | 0.98] 119
180 (10 1028 [ 037 | 0B 0.74 10.82]3.10
125 ({ 9) 1025 1034|050 | 067 1084 1.0
Wo {71023 0301045080 10.75)0.90

* If the pipsiine under iest contoine sections of various
dlamesters, the ollowabls leckage will be the sum of the
comptted leckage for euch size.

T DESCRIPTION




“All- plpe (PVC and ductile iron) up 1o and including eighteen inch {18") shall be
“bedded n eompccted granutar mataerial and compmtsé gronular - bedding. shall
complately cover the pipe barrel to a depth of 6” over top of pipe. The gronular
material ‘shall” be well-graded, crushed stone meeting the requirements of V DOT

. gradation 57 .or 67 'storié. Bedding for pipe larger than eighteen inches (18”) shail be

‘designed. on on Iﬁdf\dduoi bcsls f:md cpprov&d by the County. Refer to

Datqsi meiﬁgs. ,

The pfpe matenals hsted hereundar have been approved for use in Botetourt County
However, the acceptaobility of specific pipe material for use within a specific soil type
of condition: shall be. determined by the County on an individual basis ot the time of
- design review of the plans, The type or types of pipe allowable for use on any
specific projact #hall be shown on the approved construction plans

o Ductl S
Ductile fron pipe shall be c&ntﬂfugafiy cast mcnuchturw in gccordance with ANSI
Specification A21.51% lotest revision, and shall be cement mortor lined in accordance

" with  ANSE Specification A21.4-80. Slip joint or mechanical joint pipe shaoll be used for -

gravity sewers. Slip. joint pipe sholl be designed in accordance with ANS! stondard

- A21-50 and specified according to ANSI standard A21-11. Class 51 pipe shall be
~minimum’ strength used in all sewer applications. May only be used upon approval of
County. Gdskets sholl be furnished by the manufacturer and Installed in accordance

" with_his recommendations. Ductile iron pipe shali be used in exposed pipe Instalictions,
' end whera approved by the County when other pipe materials are subject to crushing.

FVC se\wr pipe shol! be mcxnufactured in accordance with ASTM Destgnotlon 3034~77
_(mR 3&) Grovity sewer pipe shall be unplosticized po&yvimd chioride with integral
Crubber. ring. wall bell: and spigot jointe furnished in 12.5" ond 20’ nominal lengths.
Ingtallation of PVC gravity sewer pipe and fittings shall be in

. atcordance with ASTM Desu;nctmﬂ 2321ond manufacturers

recommendations. |

) .i F‘VC sewer pipe shall be stored in sccordonce with mcnufacturera recommendations
.o flot, even surfoces and sholt remain racked on the paliets as delivered to the ob
: _srta until such time as the trench is ready for placament of the pipe; Le, PVC pipe.
'_uhutt not be strung out on the fob site in excess of one day's work,

© il The Cwnty may require additional strength F’\fC pipe including SDR-26, SDR-21,
" DR=18 or concrete encaserient of SDR—-35, or both where depth exceeds twelve feet
(12) end where additional pm’cec:tion is required for the pipe.

: " ; Ultmeib plpe meeting ASTM F—784 with g stiffness factor of
46 may be used on County projects. Instoliation shall be in strict complionce with
mcnufccturers written instructions. All fittings used shall be designed specifically for
pipe used and be opproved for use by same manufocturer of pipe. Connections to
gwn!;oles shall be made by maonufocturer's recommeﬂded methods and approved by

punty.

"3, 2tions Poiyvmyi chioride (PVC) sewar pige conforming to ASTM
'B«s;gnctmn 3034-—?7 (SDR~35); or Schedule 40 PVC pipe conforming to ASTM
---{)eaigmtfon 1785-78. sholl be used betweén the sewer main and the deanout. SDR-21
F’VC pepe shali he used where edditwnai strength pipe is required.

Tha F’VC SDR 35 pmts shall be rmade with bonded—~in—bell elastomeric seal.
Schedula 40 PVC joints shall-be mode with o solvent weld bell ond spigot joint using
PVC pipe cleaner and glue as supplied by the
mcnufccturef .

b. 'No-hub pipe shall not be permitted.

‘¢ Theré shall be no bends in service line from maln 1o cleanout except as indicated

on approved Botetourt County Sewer Detail Drawings.

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

1. Ali cmstmcﬁon of sanitary sewar maing ond appurtenances in Botetourt Co:mty
shall be in strict gccordance with plans ond specifications preparéd as part of the
Contract Documents and as approved by the County. All materials shall be new and
unused. Prior to construction of the approved sanitary sewer, Contractor shall provide
fisld stakeout fnctud%ng odequote fine .ond grode stekes in order thot

" sanitary sewer and ‘appurtenonces may be constructed in accerdance with Contract
Drowings.,

- & If any deviation 18 contermplated in location or line grade of any sewer, structure
or appurtenance as shown on the Contract Drawings, @ revision of the Drawings
showing the proposed deviation .shall be submitied to the County for review and

" approval- befor¢ any chenges are constructed. Design Englnear of Record must cConcur
in any rsweion of. dmwings.

'3 All séwer shop dmwiﬂgs/cut ‘sheats sholl be submitted by the eoritractor to both
. the design #ngineer and Botetourt County for approval prior {o Installotion. Botetourt
County will require’ three (3) ccmpteta sets of shog drawings for review.

'-4 The' centractor shdll schedute o preconstruction meeting to be. attended by the
- contractor's slte superintendent, design engineer, the design engineer's fieid

" representative /inspestor, representatives from Botetourt County Utility Department and
représeriotives Trom Botstourt County Englneering Oapurtment and any materials

“suppliers’ the eéntmctar feels necessary.

5. The cantracter shut! abtmn o copy of the most current edition of Botetourt County
Water dnd Sewer Construction Stondards ond Specifications and provide prodf {a
'_1e‘§ter) ﬂ’mt 4he: mnimctar has and s familior with the requirements therein.

&, ‘ﬁw demiﬂ:}per aﬁaﬂ pmvid@ 1 yaar worranty for ali lines proir to conveyance to
. Botetourt County with mrmnty dat@ bagmnmg at the date of system ccceptance by
- Botetourt Cc;uﬂty

: ? $ewer connmtion feeﬁ wiii be bas@d gpon the fee structure currently in place.

aner/dew!@per st make . appi?cntmm and pay ait gpplicable connection fees prior
ta fssuﬁnw of uny bmiﬁimg perﬂ’uts

_Bf;zmmﬂm

1, £xc<:wztim sha!# aeﬂform to the Hngs qnd gmdes shown on the plans. The width of

-axcovation for trenches -shall be o minimum of 24" plus the outside diameter of the

‘pipe. Excawvation. shall not be cdrried below the established graodes and any excavation

‘pelow-the required level shall be backfilied with sultable, thoroughly compacted

- granular. baddmg material. Contractor sholl install oli shesting, bracing, and shoring
‘necessary to perforrn the work, to protect existing structures ond all excavotions as

required under “Virginia OSHA Regu!mtians Coimpliance with provisions of the Overhead
High Voltage Line Safety Act s required.

A Demtereng aqmpment shall be sized to maintdin the trench in o satisfactory
de—watered condition suitoble for pipe laying and bockfilling. Pipe laying will be
permitted only where the depth of woter I8 maintained below the bedding moterial.
- Bedding ‘material shqil nqt bs placed on unstable trench material.

3. Not more than one hundred fifty feet (150"} of trench shaﬂ be openad in advance
of the completed . pipe laying. Trench walls shall be protected In accordance with
Cgurrent TOSHA regulations.  Excavation at maonholes and similar structures shall provide
‘o minimum. clearance of eighteen inches (18") beiween the outer surface of the
atructure and the embankmem or shesting.

"4, Roel ati ; Rock excamtéan, when needed, shall .be performed in accordance
with- mdustry stqndards. All blasting operations shall be in accordance with existing
ordindnces grnd regulations. Where excavation is made in froctured rock or boulders,
ne rock shall rernain nearer than six inches (6") to uny part of the sewer pipe when
lald, nor sholf rock project beyond the lines and grades of masonry structures. No
“blasting shall be ‘performed within forty feet (40°) of o tested or completed sewer.
Thé ends of dewers adjocent to blasting shall be covered to aveld receiving debris.

8, Wherever feundotian material Is unsuitable, 1t shatl be excamted until o stable
foundation is achieved. Gronular maoterial, VDOT stone type 21A, shall then be placed
in six inch (6") layers and compacted -until the trench bottom has been stabllized.

- Standaoid gmnutar pipe bedding material shall be placed as heretofore specified,

8, Al matsr_ial _excct.vated but not used in buclkfil shoil be properly removed and
_disposed of by contractor in a location approved by the County.

C. Bagkfill
1. Bockfill shall. begm at tha top of ‘the standurd granular beddmg cmd shall- be ptcced

in six (8") tayers and sholl ‘be thoroughly tamped to ninety—five percent (85%) of the .
maximym theorstical compaction density us determined by a standard proctor on the
magterial until the top of the pipe has a minimum cover of ‘one foot (1'). Remdinder

‘of the backfilt shall be in two foot (2') layers and shall be thoroughly. tamped o 95%

of the maximum theoretica! density as determined by o standard proctor on the =
materiol. Testing shall be performed by an mds;:endent labaratory at the developer's
expense. The minimum testing sholl be one tést per job or 1000 feet. Location of
test will be at the discretion of the Botetourt County fleld Inspector. The contragtor
will be responsible for correcting any areas that fail, ‘and retesting will be required. If
the County representotive requires additional test, the respcnsibuiity of payment for
testing waii be’ baged upon the test results. -

2. Backf“ﬁi material shall be free of perishable matericxl frsz&ﬂ clods; stfcky rioases of -
- clay and other unsultable matter. Rock pieces larger than one inch -(17) shall not be
used in the backfill which i3 within two feet (2) of the pipé. No rock over five Inches

(5") in its greotest dimension shall be used in any backfill. Manholes and clsanouts
shall be bockfiled in some manner gs the sewer plps. Backfill” materia!l shall not’ be

dropped directly on the pipe from o height greater thon thme feet (3").

3. Bockfill in areos not subject to vehiculgr traffic shall ba compuacted to sut:h Q
degree that any subsidence will not be objeétionable or detrimentd to normal use,
Backfill and replacement in existing or proposed rocds sholl be executed in full
accordonce with the requlfements of the Virginia Department of Tmnspartation
Standords

D. Bipe Installation:

1. All gravity sewer mains and service laterals and force mains shall have a 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 ptpa protection.

2. All pipe and fittings shall be corefully handled with non—metallic $Iings ar cher
approved devices to prevent domage to protective cootings or joints.. Lifling
equipment shall be sotisfoctorily rated to handle the pipe sizes used. Pipe shali not
be dumped or dropped into trench. Each section of pipe shall be- tharoughly
snspected for demcts before being lowered Into the trench,

3. Plps shall be taad true to line and grade with belis upstfeam cnd shall- ba w:nted
together such that the completed pipe will have o smooth invert, Plpe shall be -
pushed home by hand. The use of equfpment (i.e. backhos) shaﬁ nst be permitted. -
Cutting of pnpe shall be perfcrmed by sawmg Lo

4. Standard bedding shall be shaped to the curvatum of both the ball cmd 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 cleoned so thot proper joints can be made. As the work
progreases, the interior of the pipe sholl be cleored of dirt; cement or other

deleterious material.

5 Except as required for use of a !aser level, exposed end of oll pipe nnd f'ttings |

shall be fully closed to prevent earth, woter or othier substonces from entering pipe:

Trench shall be completely bockfilled ot end of each workday. When new pipe i3 ted

into an existing manhole, new pipe shall be plugged with o stondard sewer plug and

shall remain plugged until ol new i!ne(s) that will flow to existing manhole hqve baen
campleted teated, and accepled.

1. SDR 35 ond schedule 40 PVC pipe ioteral service connections to the sewer main
shall be made by means of a commaercially manufacturad tee, tee—wye, or wye
branch, Service laterals may also be connected to the sewer system at a manhole. A
sewsr cleanout the same size as the-service line shall be installed in,

accordance with the Detail Drowlnqs. Pipe material shqil be: of the same- type to qnd

intluding the gleanout stack

2. All tops to.an existing manhole or pip@ shall be made by hcensed pmfeasmmi
plurmber and mapected by Botetourt County.

> Hewer aervice line shall be four Inches (4 ) mEmmum fcr resldentiql servlce and six

inches (S"} minimum’ for non—residential service. Sewer cleanouts shall be same size

as service line and shall be installed .per Botetourt County Sewer Detall Drowing.
Additiongl sections of pipe shall be Insialied behind clean out as indicated on detail
drawings to prevent conflict with other utilities generally located in :th:s Greaq.

4. Sewer service connections from manhole or sewer main to the cleanout shalt be
installed  with the same cdre as the sewer mdin. Proper excavation, slope of pipe ond
stondard granular bedding shall be provsded throughout A!i gravity sewar maing ond
service laterals shall be air tested. .

5. No ccnnectien shalt be made to the vertical porﬁon of Q cleanout: except for
private force main,

6. All gewer service cennectlons or portions of sewer service com tfons outside of
the pubiic right»—of~—way or. sewer egsement. shall be privcxtefy ow and ‘maintained.

7. A sqmpnng and for mster!ng marnhole, which conforms to Detal ﬁmwlngs, shall be

- installed on sewer service laterdl for all non—residential facilities. Manholes may be

instolled at property line in lieu. of cleonout or between cleanout ot the property line
angd the facliity. Sampling manholes shall be: test@d by sither vacuum method or
exfibration.

1. Only precast manhole sections shall be Used. Manholes shall be constructed with -

- manhole frames, cowrs and steps. Frames ond covers shall be Russel Pipe & Foundry .

MH301, watertight in paved ond non-paved areas and Russel Pipe & Foundry’ MHZ’»OC}
in greas not subject to flooding -or aurfae:e drainaga.- -

2. Casting shall be best quality tough, gmy iron; free  from def&ct’s, biow holes, and
other imperfections ond shall mest the regidremernts of ASTM Designation A-—-48, Cigss
20. The costings shall be sound, free 10 form and thickness, clegnad by means of
sand blost and neatly finished, The materidl beoring surfaces sholl -be maching ground
and finished to insure satisfactory seating, Covers shall have the words "Sanitary
Sewer” cast into the top. Cdstings shall recelve one cout of black ‘agphditum paint at

the foctory. Locations and type of manhole vénts will be as. indicated on the approved
plons and as per Detei! Dirawings. Chqnge in locafmn rnust b@ appm\md by the. = -

County.

3. Covers shail ba furnished. with means of iif‘lmg Covers that rack under ncrmel tood'-'

or will not geat will be rejected. Frames shall be bolt—down type, with butyl mastic
sealer placed between frame and manhole. Mortar shall siot be permitted. Fromes shall
have @ mut and wosher instolled on top -ond bBettom to focliitate minor elevation
adjustments. The adjustment space betweéen 'the hottom of the frame and the tc}p of
the manhole section shall be formed and filled .with 3000 psh concrete.

4. Steps for manholes shall be made of steel. and shalt hmfe o plastic: ceqtmg Steps
shali be. spaced 16 inches (18") apart. The flrat step ghatt be within 12 inches (12"}

of the cover. The bottom step shall be within 24 inches (24") ef the bottem of the
manhole.

5. Procast concrete manholes shall consist of pwedﬁt rednforced concrete sections, an
eccentric conical section ond ¢ stondord bose section with poured uniform bottom.
inverts. Flat top monholes can be used only with approvel of the County. Where soll

conditions dictate their use, expanded base section, exténding & minimum of four

inches (4") and o maximum of sight inches (8") beyond thé .outside vertical wall
(riser section) of the manhole sholl be used, Manhole. shall be installed with steps
verticolly aligned over manhole bench. Acce&s hole i fat top manhiole sectacn shali
be centered over maonhole sieps

6 Pmt:ast base aen::taqn shnﬁ be msiaﬁad onia campa '

 beddirg material foundation prepared similar ‘to that. reql ‘ed’ for the
: mstatmuaﬁ af the txdmcmt sawer prpa Gy d&scﬁbad &iswhere in t}ms‘ :

' '-'..Dsaigmtion. G478, fatest. rasvision.' Fach a'@ctic'n shell have' ‘not.mére thﬁﬂf twqj (2} D
. holes for the purpose of hondling and setting. These holss shall be tapwed cﬁd shef!
" be ;:iu ged up. with rubber stoppem anﬁ «an cppmwd mm :
'~matate g1 S

B A cold’ appifad butyt rncistic ;amt mer mmufmtumd apecifscatfx @
"shall be. used to make o watertight Joint between manhole sectiong qnd/ér__gmde

rings. ‘Mortdrad . joints ‘are not permitted. All.new mqnholss shdﬂ ‘be pr
inverts except straddle ranhole. All straddle manholés : acted -
inverts shall be with ready mix (300@ psi) com:rete an ‘ghat mty be uaad fith

"‘--cpprovai of the Gaunty

-"_9 Stondurd munhate drop cannecﬁoﬂa shc!! be instqned whar’e Indimtgd Oﬁ the
L drawmgs Drop . cennectmns shall ccnfm to the Detall’ Drc:wmgs

10. The mwrt chcﬂnsés c«f the. manhols sha!: be smaath cmd semtwc;emiar in. she;:e .
conforming to the inside of the . adjacent sewer section. Chahges in diréction of flow

. sholl ‘be made with o smooth curve of as'lorge o radius as: the size of the mqnhaie

will permit. irivert beriches aﬁcll ba cqnstmcted of r&ady m;x ccncwte (3.000 psi}

. - over the entire existmg bam;h

1. The Jnvert channel shall be' ot least 0.75 times the d?amamf of ?.he pf;ae in deptﬁ

The ‘minitium. difference in etevaﬁcm of fnverta m‘ mwmmg end wtg@mg fsipm shait

be 0,10 fnat
12, ‘e‘mem gmde ringa are required to meet spsciﬁed grade, the maﬂmum

height/thickness and tninimum number. f rings -shall \be Used. Gana s&cﬁons qnd

. grade rings shall b predriled with metching ho!ess ta nccept thraﬁded md ins{cﬁatmn' "
L Rsfer "to f)etcﬁl me ngs : -

auitubla far speciﬁed plpe and m&mhai& Al rubber broats for_ 8 inch (3" "rf"

have @ maximum- flexibility of 24° in any direction from center. Boot' ﬂexn!?!my far piqm IR
. gizes lorger than 8 inch (8") shall be per the manufoetur&rs recommendations, .
Twenty inch (20") and larger pipe conriections shall hdve the first joint located four

< feet-(4') from the ngide face of the manhole. Flexible jint manhole conrection: s?mll
o be ag maquctured by Preswsm Gaaket Corparctim. Fort wﬂyna. iN or appmved

&quat

2 Mcmho!e to prpe m&toﬁoti@n pm@edums aha!i be a4 fo!laws‘

. After manhoie hos beeri aet to line. and grade,” inap@ct ﬁexibie connect@r beot for

- damuge ond. clgan out ingide of bm;ft Ciean surcha oﬁf pips barwé 4o be inei;al!ed

b. ‘Insert. pipe into’ conniector-bigot until ond’ of - ploe- -bf"eqka plane of manhaﬁe wall aﬁd "
-flush with menhoie invert. Pczmticm y%pe m center ef_e:anmcmr‘ B : . x

: :'c. iristoli ttzka—-up clqmp{s) n groom(s) ot pipe recaivlng end of bmt ana ﬁqﬂteﬂ L
_ clnmps to 60 m/!bs of torque prior to adjusting ptpe destred angie of deﬂectlon. 4' -

d. After desired defiection. angle of pipe has been :a humd ihstatt bedding and backf‘ﬂ-i
.mntem! 13} aecardqnce with tﬁe&e C@n&tmstmn St@ndm‘ds. : Lt

_3 ‘Precast manha!e ‘sections shali be manufactured for- the. spmiﬁed sfze, -:mgie cnc%
number of pipe connections required. Field modification or gbandonment of any: pcsr«t

of a precast manhale will not be permitted without ‘written  approval of ‘the Gaunty

Any appraved fisld  maodification{s) or mpqirs shall be. gmrfermed by qua ef’ad

- person(s} approved ny the

mcnufueturer .

4. Inside of manholes (Wﬂiis; steps. invert,. pipe ccmmg:tlcna benches) and trame’ and
cover shall be kept clean and free of dirt, stone,- maaﬂc. trash Qﬁd mnmmcﬂoﬁ

materials. quhoias shall be cleaned prior 1o teatmg

&, Abandanment of manholes and sawer lines aheﬂ be perfommd irt ac,cordame w&h

- the Detaﬁed Etrawings.

6. A rubber water stnp shall be used craund p:pe at manhoie cnnnectuon of &tmddfe
_manha!e Refer to. E}stmi memgs E o

: draudtic ] and _Gravel . Cernent merior cmd gmut s?ml! c@ns}st of a
.mlxture of hydmui;c cemsﬂt ﬁne aggmgate._water md qdmixtum B .

o Cement shall be F’orﬂond Cement T}pai or II.

"'b Fine Aggregate Grade c &ho!l ba used

c. chter used wfth cement of lime sh«'ﬁi be ciecm, ci%r. and frae af nﬁ mid. iqi{;'
alikali, afcganec mattar or other ciam%artw:s suhstcmﬁes ' S

o d Adm:xtures shatt conform to Sact::m 217 of VDE}T Spe::ificcaticms

8. Hydmu ic cement martcr arnd grout shail ccﬂtoin frioim . :5 to. 7 ;mrwnf entrmn@d e;r‘__.

Air entrained cement may be used in lieu of ploin cement and olr -entraining
admixture, Mortdr and grout shall be mixed with .g minimum amiount of water

. necessary to obtain required consistency. Mortar and graut ghall’ be pmperiy curecf
", and’ preﬁetted fer net less than thrée (.5} days. :

Qemen't Mor‘tar ahc:ti consist of ahe pnrt hyﬁmuiic aement, 21 /2 parta fme

aggregata by welght and sufficient wuiar to pmﬁuce a. stiff mix. Gmde C Fim e e

Agg;sgcis shr.alt be used

i Ncn»*$hﬁnk Mortor shalt ccmsisi of one par’t hyﬁrnuﬁc cement 2 3 /2 parts *ﬂn@ L
?gmguie by wefght a set retardant or other ddmixture which: will reduce the: amaunt_

required  mixing water ond suffeczsﬁt water to prnduse a at%ff mix Grcde C ? ine

! Aggregcte shigll be umd

1. Cernent Grout shall consiﬁt of one part hydmuﬂc c&meﬁt ‘2 ;mrts ﬁm Qggmgata
o b}{ :eéght ur:&d sufﬁcieﬂt water to prcduce a free ﬁewing mix. Grdde A ﬁne Qggragata
. shall"be use :

'w. High Stmngth Gmut cncs Mcrtcr shceﬂ cansist af q prampackagad. mrxushnnk

. hydraulle cement mixture with. ¢ 7 ~day compressive strength ‘of ot-least’ 4,000 pal E

when' tested in accordance with’ ASTM C 109, and with 4 ?’-wd:sy bond strength of.q

Linstall ‘a smcﬂi d%ﬂ eter B

: ,.r(4«i3) hours in adwmm ﬁm;h’ . :
mw&ra mii be tesmj fwm wm;%' t

"fc!!cwfng mannar' (Vac:uu

_tsst of sewer: liies) -

Contmc:tor ahuﬁi thcmuqhiy sle

mateﬂa}s from the

e Fﬁmpw test ;ﬁugs eimﬁ

o alr test amceéum shal
wof Q.90 pei.with an’ agour,
T least once g year ond i
“of miibmtien. fﬁaﬁbm ;Em ;

1 pipe to be iesm is expected 'o_"_b . bem g

: '_-:atther

ed. mrti" &l pfgs & fram”

slevation of the sewer to the. surfece'_{p" or‘ta boekfling: ‘o

”'wlnwi a pipe pmbs by .horm' A

- Inyert elevation of the gipva,; “and
L the pipe invar% zmmedmmiy prja

A gouge pressures for tes

- due-to ground wataf ‘over. ’ih& inve’ﬁ

'v As a safety prwauticm,
ingreasad in the sewer fine.

- leaking, ‘pressure shalt first. be. 'm{'mwd hefqm'un' edﬁ.astmeﬁ &
- e lwkcga at thm ptug o :

'.'vii Afwr tamwmtur“ s&abﬁiz"ﬁam '

‘decregses, the time:
be. o&m&& ‘and; rec

K "gmmr ﬂ’m}’{ the ha&dmg ti_‘ &

low pressure olr test g1
“fails. to: pass this 6t

R 'B@t&%@urt Caun%y
e -aubm!tted* '

o as prepared by -
i t?m Commonv

Lo cimwings 48 . pfw@mﬁ
.-_mg%amred rm

least 1,000 psi when tested in accordadnce wsth ViM=-4t; axcept thezt epexy will ﬂot be__.; ST ek

used to deveiop the bond,

a: Sawm wsti ‘be inspected to determma if any daviation frem line. emci gmda hew
occurred; Pipe. e!ignment will be checked by lluminating interior of pipe..If pipe

. poor dlignment, displaged pips, or dny defect, inciud:ng; a via?bie imak dﬂfe@t shufi'ﬁ bé_;f. .

'cerrected before legk testing of the nipa

b. The. d@veﬁaper shaﬁ provide video comera mspectian dmumeﬁtatien prier to e
c:one:éuamn of 1 year worranty period. Video caméra inspection work: to be parfawmﬂ
o sooner thon § months dfter the dote of s ?ratam deseptance by Botetourt Couniy
and 'no later- than 8 months after the date of system occeptunce by Botetourt

- County. - ‘One (1) copy of the video tape to beé provided 1o Hotetourt County. " Vadw

camera Inspection work to be coordinated with Botetourt County amh thnt f‘:wnﬁy
_parscmnai can be present durmg video inapect:en epara‘tiam e

L& Alr iea’cmg shail be used test methods and ameptebﬁ ty =4 term shﬁﬂ be oo K
accordance with the Uni-Bell low prassure air test. Air tauti mg nf gmvity }mas ahzz% bé -
:-_requfred fm" aﬂ typaa of pip& &r‘td materials. S

'In. R&an?w!%, Inciuding fi’qms‘ shalt ba ‘tested by vmmum testing from tha ‘top af tha

frame. Infiatable stoppers sholl be used to plug all lines inte and out. of the mankicle

. ‘being tested including ony vent line. The stoppers shall be: -positioned in the lnes ff:r E
‘enough’ from. the. mankiole to insure: testing to those partmns ‘of “the lines not ale
tested. Vacuurn tests shall be made with a vacium of 10 Hg, The time fcsr ‘_' h@_

vocuum m drop from 10" to 2" cf Hg must ba grsater thoﬁ ﬁf) secqnds. =

b. Cantme:tor shqil furnish weffs, stand pims. gﬁpe piugs. ‘water,’ presaum gqu"es"_ _sw;» o

wﬁtchee. dir compressor, vacuur pump, hose and such rmaterials ‘gnid dssisto
required to perform these tests. All deceptance. tests @wil be cﬂnduetad by

-Contractor -in - the presence of o Coanty 1nspactor.

"-_ﬁﬁ Eeteieurt {;m.mty,ﬁ
- Betstourt County Bogrd
. __ownarship cmd aﬁeretia :

.-.::"re}et:t ownaré.ﬁtp @ n_;e;fmmtten cf tha swm””




