11"

2" CLR (TYP.) BETWEEN MANHOLE COVER AND REBARS

L

111:

24" MANHOLE
FRAME & COVER—
#OT s
& B TYP.—]1 — 78 — P ha
N
2nd MH FOR 72/ // N\ Q}gw \
VALVES 16" ‘ 4 + L NI @ 6 e
AND LARGER \_ || 45 Jone x QQ/
N BARS TYP. —— N A/ Z
A 24 | AL
\ /// | E
(4) #4 x 3-0 EYE BOLT
DIAG. T. & B. //232’ n e
N N 2\
#6 BARS C BNPS O X
AT 10" 0.c.— | x%y Y XVQ
4) #4x3—-0"
#6 BARS | E)IAG#T. & B.—ﬁ/
AT 6" 0.C. \ \ =
\ \ -
NOTE: 6" CAST IRON FRAME & COVER
LOCATION OF EYE BOLT T0 BE  (CENTERED ABOVE THE CENTERLINE
VERIFIED WITH SIZE OF VALVE  OF THE OPERATING NUT #1-INCH)
PLAN OF TOP SIAB
. (BOTTOM REINFORCEMENT) )
|5 :
- 4 AT 127 O.C. TYP.
R0ty
I’ [ ] [ ] e e [ ] [} .Vf/ ._l_i_i_l_l_+_l_i_._l =
LI_._'_'_‘_I_I_+_I_I_I_l_l_l_€_l_l_l_rJ. ‘C_D
304# ROOFING / . <lb\#g AT 10 o_C-J ~TREFER TO
PAPER BOND N5 MH2 FOR
BREAKER ‘ —|° #6 L_JAT 6" 0.C. | WALL DETALLS
11" L 117
SECTION A—A
SEE PLATE MH3 —IN—
sceews  CAST-IN-PLACE TOP SLAB
2002
REVISION
KAUA| TYPE "A" MANHOLE (TRAFFIC) FOR BEVEL STANDARD
oAU GEARED GATE VALVES, CAST-IN-PLACE TANDARD | | H
SCALE: NTS




SEE MH15

@/ﬂ— BALL CORP.

FOR DETAIL——
v I3 PROVIDE PIPE
Cq . d
) . —E38 . - COLLAR FOR
- = - FL VALVE
‘ 2LS 7 LT MN eR TYP.
Q
LING J(b\INT /|| M b5 AT 11" 0C. EF
L1 T J
o A
,‘\X— #6 AT 7” 0.C. EF.
H 2" CLR. FOR
\ ~_ I
\ ! REBARS IN WALLS
= N ———
L—6” (MIN.) FOR ™—15" DIA SUMP
BEND 12" TYP. — FL- VALVE ,
L BALL CORP. 1
? n }
LAP 2-6" TYP. PLAN — SECTION
ASPHALT FILLER AS 6 CL ERAME 12
REQUIRED A,
AND COVER TYP.
1 L 1 LIFT PORT AT ALL
CORNERS
1 MORTAR
: T
S TOP SLAB SEE PLATE
. 6"X6x1/% L i
o] g%Esogg:\lNé; ! WASHER & NUT — T il T MH1 SECTION A-A "
snei [0 @) o e 2T PSP e
~ 2R : - STD. 1-1/8" " _|-| 1 ' \
Zle | N DIA EYE BOLT [ RUNGS AT 12" O.C.
e | || BALL; CORP. N (SEE PLATE MH14)
L 15 AT 11T ’X#G AT 7" 0C. EF
L& 0.C. EF. —T - e B
| HIS WATER TABLE
N
2-45 AT Lt
11", LAP FOR M.H.'s FLOOR
" pn » R LOCATED BELOW
h 2'-6" TYP.— 12 O-C;/7 A‘ | : -1 WATER TABLE,
pe) I r— e S f T T I PROVIDE APPROVED
= 7 777 D 0 |H ip . D\ WATERPROOFING OR
s ageg od MEMBRANE
| KB ol
APPROVED “‘_ ‘:& e ST

SEALANT AT
JOINT, TYP.

#4 AT 12" 0.C. EW.
SEE PLATE MH3 FOR

#5 BEND 1'-6" TYP.
WITH 3" CLR.
#6 AT 117 0.C.

oo

CONC. PEDESTAL WITH #4 AT
6" 0.C. EW. AND E.F. ADDED

SECTION B-—B

ROCK FOR MANHOLES
ABOVE WATERTABLE (SEE
PLATE MH15 FOR
WATERPROOFED SUMP)

1-1/2" & 2
CRUSHED ROCK

NOTES AND TABLE CAST=IN—PLACE WALL REf/(I)EIZON
KAUAI TYPE "A" MANHOLE (TRAFFIC) FOR BEVEL
OAHU GEARED GATE VALVES, CAST-IN-PLACE STANDARD | |2

SCALE: NTS




NOTES FOR CAST—IN—PLACE AND PRECAST WALL MH FOR BGGV's:
1. DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.

2. REFER TO PLATES MH12, MH13, MH14, MH15, MH16, MH17 AND V3 FOR ADDITIONAL DETAILS.
3. REFER TO SECTION 302.16 AND TABLE 300-5 OF THE WATER SYSTEM STANDARD FOR
THE REQUIRED BALL CORP. SIZES FOR VALVES.
4. DESIGN IS BASED ON: HS-20 LOADING; 5 FEET SURCHARGE; 60 PCF/FT AT REST PRESSURE; AND 4 FEET OF

WATER ABOVE BOTTOM SLAB, PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (1998). ENGINEER TO MODIFY
DESIGN IF WATER TABLE IS MORE THAN 4 FEET ABOVE BOTTOM SLAB.

5. STRUCTURAL BASE COURSE FOR MANHOLE BOTTOM SLAB NOT SHOWN AND SHALL BE PROVIDED AS REQUIRED
BY DESIGN ENGINEER.

6. PAINT ALL METALS:

A MANHOLE FRAME AND COVER SHALL BE PAINTED WITH ASPHALTUM.

B. SEE PAINTING SECTION IN STANDARDS FOR PAINT TYPE, SURFACE PREPARATION, ETC.

PROVIDE HOISTING SYSTEM FOR TRANSPORTATION AND INSTALLATION OF PRECAST WALL AND SLAB MEMBERS.

SPECIAL DESIGN FOR ROAD GRADES >5% IS REQUIRED
. FOR OAHU, INSTALL FLXFL DISMANTLING JOINT ON ONE SIDE OF FLANGED END VALVES.

FOR FLANGED END VALVES, INSTALL FE x B ADAPTERS (LENGTH TO SUIT), DISMANTLING JOINT AND CAPPING
COLLARS.

11. FOR OAHU ONLY, PLASTIC RUNGS MAY BE USED. SEE MH16.

© © m~

C.I.P. AND PRECAST WALL MH
VALVE SIZE (IN.) L HT. (MIN.) HT. (MAX.)
12 6’8" 6’0" 12-0”
16 8'-0" 6'~0”" 12’-0”
18 8'-8" 6'—0" 12’-Q”
20 8'-8" 6’0 12'-0
24 10'-0" 6'~0” 12’-0”
30 114 6'~6" 12-Q"
36 128" 7-0" 12'=0
47 14’—8”* 7’—6" 12’_0”

* SEE MH25 FOR OVERSIZED TOP SLAB DETAIL

2002

REVISION

TYPE "A" MANHOLE (TRAFFIC) FOR BEVEL GEARED GATE
v VALVES, CAST-IN-PLACE AND PRECAST WALL NOTES STANDARD | |IH3

DETAILS
SCALE: NTS




2" CLR (TYP.) BETWEEN MANHOLE COVER AND REBARS
13" L 13"
24" MANHOLE
FRAME & COVER—
AONE -
& B TYP.—]; = ¥ — = o
N
2nd MH FOR 72/ // N (}gw \
VALVES 16" ( 4 8 A T (2) #6 TYP.
AND LARGER \_ || 45 Jone x S /
N / BARS TYP.— N A l
74 i _
A / A f=)
\ // / o
(4) #4 x 3-0 EYE BOLT
DIAG. T. & B. //232’ n e
~ N ~
#6 BARS C BNy O <
AT 10" 0.c.— x%y Y XVQ
4) #4x3-0
#6 BARS | E)IAG#T. & B—ﬁ/
AT 6" 0.C. \ \ o
\ \ -
NOTE: 6" CAST IRON FRAME & COVER
LOCATION OF EYE BOLT TO BE (CENTERED ABOVE THE CENTERLINE
VERIFIED WITH SIZE OF VALVE OF THE OPERATING NUT 41—INCH)
PLAN OF TOP SLAB
- (BOTTOM REINFORCEMENT) )
= . #4 AT 127 0 ﬁ# TWZ(P
AT 12" O.C. :
/_
I [ ] [ ] [ Tt ] [ ] [ ] .Vf/ [ ] [ ] [ ] [ ] _'_._+_._._._l 2
LI_I_'_'_‘I_I_I_+_I_I_I_l_l_l_€_l_l_l_IJ. 9
30# ROOFING / < %\#6 AT 107 o.c.J ~1-REFER TO
PAPER BOND e MH5 FOR
BREAKER ‘ —|° 46 L_JAT 6" 0.C. | WALL DETAILS
13" L 13"
SECTION A-A
SEE PLATE MH3 PRECAST TOP SLAB
FOR NOTES & TABLE
2002
REVISION
TYPE "A" MANHOLE \sTRAFFIC FOR BEVEL
KAUAI GEARED GATE VALVES, PRECAST STANDARD | |44
OAHU DETAILS
SCALE: NTS




PROVIDE PIPE

COLLAR FOR FL
VALVE
SEE MH13
FOR DETAIL _— BALL CORP. LAP 2'—6" TYP.
-’/—BEND 127 TP,
g’ > © \% //; L —4#4 AT 11" O.C. EF.
= i S/ M 2" CLR. FOR
= ! | EHDISMANTLING J(]S{NT ST REBARS IN WALLS
T A X =7 SZ T _ A (=)
> 4 - |
# t //. r *‘Qﬂt\ . 1 o
4 AT 127 i I—I—=T N ’
be er— - N 46 AT 8" 0.C.
#6 AT 7" 0.C. EF: «‘]S?JP\%A | N_ #6 AT 12" 0.C.
4 . ™
ASPHALT FILLER -
AS REQUIRED ?L (\“/"A'S\'/)E FOR
13" BALL CORP. L 13"
PLAN — SECTION
16"
] LIFT PORT AT ALL CORNERS
' MORTAR
TOP SLAB SEE
. ] 6XET A" PLATE MH4
= | IWASHER & NUT __-T 1
30# ROOFING ¢ b .
PA#ER BOND 1 “\_ADD (2) #6 AT TOP SSTD 1” DIA #4 AT 127 0.C.
BREAKER — | { “ | e BouT 6 =
| [T 6 AT 7" 0C. EF. | &
2 t LONG | RUNGS 12"
2 [0 (2) #6 | e ) \
= |HoriZ. TYP. ~ |, Wy gt Eoc
‘.\D/ ” B
< ﬁ?C_AT *? - f&)] =1 [ WATER TABLE
_15"U |
NJE} DIA.‘ == ™S-FOR M.H.’s FLOOR LOCATED
¥ 1 f o -—|= BELOW WATER TABLE, PROVIDE
= g — T : WATERPROOFING OR MEMBRANE
~— 7= 7 0 [OY [N AN |‘ — Q| ‘7.\
44 AT 11" OC. o N4 T T— 2-#4 BOT
EF. BEND 2'-6” ) LN
TYP. WITH 3" CLR.J #4 AT 127 0.C. EW.
»” 18"
46 AT 117 0.c—1/ | #5 AT 12" OC. } ——— CONC. PEDESTAL #4 AT 6” 0.C.
13 L SQ. 13 EW. AND E.F. ADDED

SEE PLATE MH3 FOR
NOTES AND TABLE

SECTION A—A \
11/2" & 2" CRUSHED ROCK *

PRECAST WALL

* SEE PLATE MH12 FOR WATERPROOFED SUMP

¥ 14" FOR WATERPROOF CONDITION

KAUAI
OAHU

SCALE: NTS

TYPE "A" MANHOLE (TRAFFIC)

FOR BEVEL GEARED GATE VALVES, PRECAST

2002
REVISION
STANDARD
DETAILS MH5




PIPE COLLAR
SEE MH15 FOR DETAL———_ /
BEND 12", TYP v )n«
A . KA
[ —— i . -I T . T . L::J
4" MIN. CLR\4¢L] - . . - - I-' =
-~ . |~ N FE x FE
| j = /| A DISMANTLING JOINT
RUNGS, SEE DETAILS Fy3- s [TTr—rEx8
PLATE MH16 BALL CORP. ADAPTER TYP.
AP A ¥
\ FIC A w

MANHOLE OPENING
VALVE OPERATOR

TR—#6 AT 12" 0.C. EF.

N—#4 AT 10" O.C. EF.

NUT
. | .. .' jl-l ::C)
—te—— | —
LAP 2’6", TYP 4
) PIPE COLLAR )
10 10
PLAN—SECTION
)
=4 #4 AT 127 OC.
. . SEE MH15 BOTH WAYS
o MANHOLE OPENING . . »
< 6°x6°x1/4 12 LIFT PORT AT ALL CORNERS
S KWASHER & NUT NP /_
‘_\N Y v
— PP \ I \‘AQ 4 a a4 N B _ -
: B T T S Y R (O : TOP SLAB SEE PLATE MH9
E - e % o_;ti.“'-L-\~¢~._.,.._.;-_-=.-4~ ™ il/_
STD. 1" DIA . N——ADD (2) #6
SX#EFEOS&NDG AT %EGBOLT © = TTT X—4#6 AT 12" 0.C. EF., HORIZ
BREAKER — #6 AT 6” § 6 o 2" CLR. FOR REBARS IN WALL
/g RUNGS AT §=q #6 AT 10" #4 AT 10" 0.C. EF., VERT.
127 0.c.—— o P
© | FOR M.H.'S FLOOR LOCATED
= | #4 P J b LIl T BELOW WATER TABLE, PROVIDE
T | 2-6", P i © | WATERPROOFING OR MEMBRANE.
| (Y
~ B 7
 F[lllle WATER TABLE*
= ?:g :1 = Y —— CONC. PEDESTAL #4 AT 6" O.C.
SEALANT AT o N\——#5 AT 12" \—4#4_| AT 10" 0.C. BEND 18"
JOINT, TYP o F1-1/2" & 2 \*\ WITH 3" CLR
A CRUSHED ROCK * \ '
fé’ e 10" o L 10"| N—2-#4 BOT
SECTION A-A * (SEE PLATE MH15 FOR

SEE PLATE MH7 FOR
NOTES AND TABLE

CAST—IN—-PLACE WALL

WATERPROOFED SUMP)

KAUAI
OAHU
MAUI

TYPE "A" MANHOLE (TRAFFIC)

FOR BUTTERFLY VALVES, CAST-IN-PLACE

SCALE: NTS

2002
REVISION
STANDARD
DETAILS MH6




24" MANHOLE FRAME

AND COVER

7

2-#6 BARS —

v

|

|
]

10"

#6 BARS AT 6" 0.C. —~_

#6 BARS AT 10" 0.c—<

(4)#4 x 3-0" |
DIAG. T. & B. ———— |

\

EYE BOLT
!

Mo _ ATT—2nd MH FOR VALVES
=== 18" AND LARGER
|
!

[L—2" CLR TYP DISTANCE

Y\

6” C.l. FRAME &

XN

T

FOR REBARS AND EDGE
OF MH OPENING

COVER (CENTERED

10"

ABOVE THE CENTERLINE
OF THE OPERATING
NUT £ 1 INCH) ——

1011

1011

NOTE:

LOCATION OF EYE BOLT TO BE

VERIFIED WITH SIZE OF VALVE

PLAN OF TOP SLAB
(BOTTOM REINFORCEMENT)

CAST—IN—-PLACE TOP SLAB

NOTES: FOR CAST—IN—PLACE WALL MH

1 DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.

2 REFER TO SECTION 302.16 AND TABLE 300-5 OF THE
WATER SYSTEM STANDARD FOR THE REQUIRED BALL
CORP. SIZES FOR VALVES.

3 REFER TO PLATES MH13, MH14, MH15, MH17,
AND V3 FOR ADDITIONAL DETAILS.

4 FOR OAHU AND KAUAI, PLASTIC RUNGS MAY BE USED.

REFER TO PLATE MH16.

5 FOR MAUI ONLY, IN NON—TRAFFIC LOADING AREAS. SEE PLATE
M23 FOR COVER DETAILS AND MANHOLE MODIFICATIONS.

6 DESIGN IS BASED ON: HS—20 LOADING; 5 FEET SURCHARGE;
AND 4 FEET OF WATER ABOVE BOTTOM SLAB, PER AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS (1998).

7 STRUCTURAL BASE COURSE FOR MANHOLE BOTTOM SLAB NOT SHOWN
AND SHALL BE PROVIDED AS REQUIRED BY DESIGN ENGINEER.

oo

PAINT ALL METALS:

A. SEE PAINTING SECTION IN STANDARDS FOR
PAINT TYPE, SURFACE PREPARATION, ETC.

B. MANHOLE FRAME AND COVER,
SHALL BE PAINTED WITH ASPHALTUM.

9 SPECIAL DESIGN FOR ROAD GRADES > 5% IS REQUIRED

10 FOR FLANGED END VALVES, INSTALL FE x B ADAPTERS (LENGTH
TO SUIT), FE X FE DISMANTLING JOINT ON ONE SIDE OF VALVE,

AND CAPPING COLLARS.

SIZE VALVE L HT_(MIN)[HT (MAX)
12 & 16" | 54 | 6-0 [12-¢
18" & 20" 6’—0" 6!_0" 12'—0"
24-” 6’—8“ 6’—0“ 12]_0“
30!! 7,_4“ 6’—0" 12)_0”
36 g=0 | 6-0 | 12-0"
42” 8’_8" 6!_0" 12!_0l
2002
REVISION

KAUAI TYPE "A" MANHOLE (TRAFFIC)

OAHU
MAUI

SCALE: NTS

FOR BUTTERFLY VALVES, CAST-IN-PLACE

oenas | MHT




BALL CORP
FE x B ADAPTER TYP.

SEE MH13 FOR DETAL — / PIPE COLLAR
RUNGS, SEE — :
DETAILS PLATE MH14 — f’;,zgk / yq/— LAP 2'-6" TYP
o /. H BEND 12" TP o
i -~ MANHOLE 4 { . =
. A Y OPENiNG ¢/ e |2
3 F,\\ -/ VALVE OPERATOR /1A s
= 9 n re ”
Z \ 6 2" CLR FOR
- . — T REBARS IN WALLS =,
. — » FE x FE -
#4 AT 12" 06— X B ' ' DISMANTLING JOINT
ADAPTER TYP. — ] = |
° 9 = 1**1 t »
SLOPE T0 SUMP 5 = 44 AT 12" 0C. EF.
. MG BALL © | |kl ——4#5 AT 12" 0.C. EF
LAP 2'—6" TYP: CORP—| | C. EF.
0 R 0 . 0 R 0 . 0 N 0 . n= R 0 IL 0 . 0 5:9
L] ;é%‘( \1 :‘ 44
10" PIPE COLLAR—/ Lb\J 10"
PLAN—SECTION
30§ ROOFING SEE NH17 #6 AT 6” 0. -
1 PAPER BOND . 6"x6"x1/4
112" BREAKER WASHER & NUT TYP.
CL?- X777 (LN TYI777, ZZ2Z7ZZ | IFT PORT AT ALL CORNERS
5 : - *_;s‘,‘_*i{,,\#;_,“,_ﬁ._..‘..\,,.._\\.“Q i — ADD ONE #6
#4 AT 12° 0.C: ! = STD. 1" DIA EYE #4 AT 127 0C. EW.
SEE MH15 FOR | ° = BOLT 6" LONG 1¢” #6 AT 8" 0.C., AT MIDDLE
DETAIL———— 3 #6 AT 10" 0. OF WALLS HORIZ.
45 AT 127 Do NEE—— 4o 4] ~~— (1) #6 ADDED
_|oC EF— 1t . 6" [T (2) #5 ADDED
T |RUNGS AT 12" 0.CH-FF ﬁ:: CLR / |
)y I ” ; i =C)
B fa AT 1| LT WATER TABLE
. o F ! DAl 5 12" 0.C. |4 |
ME: 3| EF. FOR M.H.'S FLOOR LOCATED
% 14 - 14 BELOW WATER TABLE PROVIDE
o T : 7 WATERPROOFING OR MEMBRANE
° L ° O v~/
/, 6 AT 10° OC.
4 g 5 AT 12° ocJ kcom PEDESTAL #4 AT 6" 0O.C.
o5 SN 5y o EW. AND EF. ADDED
1-1/2" & 2
#5 AT 16" 0.C. N \
EoT EW. / ol | 0 | CRUSHED ROCK * 10N\ 5-44 gor
[ |
SEE PLATE MH9 FOR SECTION A-A
NOTES AND TABLE PRECAST WALL
* SEE PLATE MH12 FOR WATERPROOFED SUMP
# 14” FOR WATERPROOF CONDITION 2002
REVISION
T\/ WAN
}:)AALI{I?JI PE A MANHOLE (TRAFFIC) STANDARD MH8
MAUI FOR BUTTERFLY VALVES, PRECAST DETAILS
SCALE: NTS




10
11

24" MANHOLE FRAME 11 T =
AND COVER —H=T—— ___i%-______‘i__' =
N I/ v& / L, \3
#OT & B ——F— *&h t T
% o MTT——2nd MH FOR VALVES
2—#6 BARS N | Ef/ <~ _{~- | 18" AND LARGER
™~ | -
6 BARS AT 6" 0.C. ' ' .
# '/ {EYE BOLT | _LL—2" CLR TYP DISTANCE *°
-gq X FOR REBARS AND EDGE
» M ﬁ |
#6 BARS AT 10" 0.C— q Ix{ : §>< | OF MH OPENING
! |
(H)p4 x 3-0" (N R Y| O P S AP | S Y I _
DIAG. T. & B.————— =
L 6" C.|. FRAME & COVER (CENTERED
ABOVE THE CENTERLINE OF THE
OPERATING NUT + 1 INCH)
1011 |_ 1011
NOTE:
LOCATION OF EYE BOLT TO BE
VERIFIED WITH SIZE OF VALVE PLAN OF TOP SLAB
(BOTTOM REINFORCEMENT)
NOTES: FOR PRECAST CONCRETE WALL MH
DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.
REFER TO SECTION 302.16 AND TABLE 300-5 OF THE WATER
SYSTEM STANDARD FOR THE REQUIRED BALL CORP. SIZES FOR
VALVES.
REFER TO PLATES MH12, MH13, MH14, MH15, MH17 AND V3
FOR ADDITIONAL DETALS.
FOR OAHU AND KAUAI, PLASTIC RUNGS MAY BE USED. SIZE VALVE L HT (MIN) [HT (MAX)
REFER TO PLATE MH16. 12" & 16" 5—4" 6'-0" | 12-0"
FOR MAUI ONLY, IN NON—TRAFFIC LOADING AREAS, SEE PLATE 18" & 20" 6'-0" 6'-0" [ 12'-0"
M23 FOR COVER DETAILS AND MANHOLE MODIFICATIONS. 24" 6-8" 6-0" | 12-0"
DESIGN IS BASED ON: HS—20 LOADING; 5 FEET SURCHARGE:; 60 30: 7-4" 6'-0" | 12'-0"
PCF/FT AT REST PRESSURE; AND 4 FEET OF WATER ABOVE BOTTOM 36" g8-0" 6'-0" | 120"
SLAB, PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (1998). 42 8'-8" 6-0" | 12'-0”
STRUCTURAL BASE CQURSE FOR MANHOLE NOT SHOWN AND SHALL

BE PROVIDED AS REQUIRED BY DESIGN ENGINEER.

PAINT ALL METALS:
A. SEE PAINTING SECTION IN STANDARDS FOR
PAINT TYPE, SURFACE PREPARATION, ETC.
B. MANHOLE FRAME AND COVER,
SHALL BE PAINTED WITH ASPHALTUM.

PROVIDE HOISTING SYSTEM FOR TRANSPORTATION AND INSTALLATION
OF PRECAST WALL MEMBERS.

SPECIAL DESIGN FOR ROAD GRADES > 5% IS REQUIRED

FOR FLANGED END VALVES, INSTALL FE x B ADAPTERS (LENGTH

TO SUIT), FE X FE DISMANTLING JOINT ON ONE SIDE QF VALVE,
AND CAPPING COLLARS.

2002

REVISION

o TYPE "A" MANHOLE (TRAFFIC)
MAUI FORBUTTERFLY VALVES, PRECAST

e | I




ADD 245 AROUND OPENING, F>|/j _/ PIPE COLLR
T <

TYP. SIMILAR TO PLATE MH13 p—
RUNGS, SEE : z G s z -
DETAILS PLATE MH14—\><> 1= BALL | CORP. = TE
jj =R = D f| DISMANTLING JOINT
MANHOLE LA~ PH—#5 AT 16” 0.C., AT
OPENNG —— 11 N MIDDLE OF WALLS
< | 8 oMU — LB - :H} 4 'y
> | . , />— FE x B ADAPTER o
= : Mo TTRD Z /4*; #5 AT 16" 0.C
- |BEND 127 N C.,
~ \ 4 % BALL ' CORP. ’?Z// AT MIDDLE OF
\ ! o | | WALLS
o/ / / ol O I)/v . 0
- L4 J '.’" =~ /
LAP 26", TYP. SY N
) PIPE COLLAR/ b\J )
8 L 8
PLAN—-SECTION
o 24" MANHOLE OPENING
— — | — ”
o 6”X6HX1/411 12
‘w WASHER & NUT P. - LIFT PORT AT ALL CORNERS
- ; [ i T b A —ADD ONE 45
o | S PR - PR Ly
* 7 J[2® T & XY ® < ][®a, & e e [+ ..., .
- C LTy #5 AT 16" 0.C., VERT
| STD. 1” DIA EYE — 9 AT MIDDLE OF WALLS
2 fooc o e 5| [
. e
BREAKER . __|\ #4 AT 127 0C. & ol 45 AT 16” 0.C., HORIZ
RUNGS AT
= A4 12 0L. |_—CONC. PEDESTAL #4 AT 6" 0.C.
#5 L AT 16" 0.C. [, EW. AND E.F. ADDED
i 4 7 I - SLOPE FLOOR TO SUMP
SE: ol W E 4" ALL AROUND
] g . ‘I"“.‘: !{ L%
o X ‘
[ [ee)
X Ny 11” 0.C. ” " CLR.
o 18"..|¥_ o & o BN M#s BEND 18” WITH 3” CLR
CRUSHED ROCK _
- Sa. ] 2-#4 BOT
SEE PLATE MH11 FOR FLOOR & WALL SECTION o
NOTES AND TABLE CMU WALL REVISION
] 1]
MAUI TYPE A'1 MANHOLE (NON'TRAFFIC) STANDARD MH10
FOR BUTTERFLY VALVES, CMU DETAILS
SCALE: NTS




10
1"

24" MANHOLE FRAME o - =
AND ~ COVER = _____7%__ =
(77 NS
#OT. & B. 'S h t /\t—'
946 BARS ——_ 1A NN ZH——2nd MH FOR VALVES
t . SISy N1 18" AND LARGER
#4 BARS AT 12 1 | o
T n - -
4 BARS SN (ETE BOLT \'\,/— 2" CLR TYP. DISTANCE *©
(H)f4 x 3-0 A | FOR REBARS AND EDGE
DIAG. T. & B. ,/3( ¢ | OF MH OPENING
6" C.l. FRAME AND } I
COVER (CENTERED (N | Y
ABOVE THE CENTERLINE o
(i)F J']'EC%P ERATING N LOCATION OF EYE BOLT TO BE
VERIFIED WITH SIZE OF VALVE
8" L 811
PLAN OF TOP SILAB
(BOTTOM REINFORCEMENT)
PRECAST TOP SIAB FOR
NON—TRAFFIC
NOTES: FOR CMU WALL MH )

DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.

REFER TO SECTION 302.16 AND TABLE 300-5 OF THE WATER SYSTEM
STANDARD FOR THE REQUIRED BALL CORP. SIZES FOR VALVES.

REFER TO PLATES MH12, MH13, MH14, MH15, MH17 AND V3 FOR ADDITIONAL DETAILS.
IN NON—TRAFFIC AREAS, METAL MH COVERS MAY BE USED. SEE PLATE M23.

DESIGN IS BASED ON: 250 PSF LIVE LOAD; O SURCHARGE; 60 PCF/FT AT REST PRESSURE; AND WATER TABLE
BELOW BOTTOM SLAB, PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (1998). NON—TRAFIC TYPE.

ALL CELLS SHALL BE GROUTED SOLID WITH 2500 PSI GROUT. TYPE M MORTAR.

STRUCTURAL BASE COURSE FOR MANHOLE BOTTOM SLAB NOT SHOWN AND SHALL BE PROVIDED AS REQUIRED BY
DESIGN ENGINEER.

PAINT ALL METALS:

A. SEE PANTING SECTION IN STANDARDS FOR PAINT TYPE, SURFACE PREPARATION, ETC.

B.  MANHOLE FRAME AND COVER SHALL BE PAINTED WITH ASPHALTUM.

SPECIAL DESIGN FOR ROAD GRADES > 5% IS REQUIRED

CMU WALL NOT ALLOWED BELOW WATERTABLE (WT)

FOR FLANGED END VALVES INSTALL FE x B ADAPTERS (LENGTH

TO SUIT), FE X FE DISMANTLING JOINT ON ONE SIDE OF VALVE,
AND CAPPING COLLARS. 1S|22"E&VA1LZ'I:: L

5 6
18" & 20!! 6’—0" 6’—0”
24° 6 6

>24" N.A. N.A.

2002

REVISION

TYPE "A'1“ MANHOLE (NON-TRAFFIC) STANDARD MH11

FOR BUTTERFLY VALVES, CMU DETAILS
SCALE: NTS

MAUI




CONTINUE REBAR IF 247

CMU WALL CONTINUES TYP.
A LINTEL AS \
/K § /
I
| |

e 1 VR [ PRy S y

4— #4 BARS W/
#4[ AT 6

- :}f/— 2" THK. (MIN.)

NEOPRENE AROUND
UPPER HALF OF
BARREL (RUBATEX
R-431-N OR
APPROVED EQUAL)

CMU WALL
(2) #5 VERT. § ¢
ADDED E.S. OF WALLS & V\ /—BOTFOM OF WALL
BEND 12" AT SLAB
AN #5 ADDED

LONGITUDINAL SECTION THRU LINTEL

NOTE:
CONCRETE SHALL BE DWS 3500
8" MIN.
~ \ 4) #5¢5'~0" AT 8"
s 15 DA — c1/f(EV\? A#D[))(ED
> ° # . ® - | * d 9 —
/ ”
~ BEND 87, TYP{/ T&B BARS
PRECAST SLAB
SECTION THRU LINTEL(A=A) CLOSED PRECAST SUMP
FOR HIGH WATER TABLE
CONDITION 2002
REVISION
KauAl | MANHOLE DETAIL OF LINTEL AND FILLER | sranparo MH{
g’m TYPICAL DETAIL DETAILS
SCALE: NTS




2" THK. NEOPRENE AT TOP HALF (RUBATEX
R—431-N OR APPROVED EQUAL)

PIPES 16" OR LESS 8 8’ 8" |

PIPES UP TO 42" 12° 12 TR ‘
BELL END
PIPE X % i

D\O.D. FLANGE PLUS 1"

PIPE OPENING

8”

CONC. CAPPING
COLLAR

0.D. FLANGE
\2—#45 PIPE COLLAR (DWS 3500

PL%%ELWZ'PE WITH #3 CONCRETE) SHALL BE
AT 12" 0C POURED AFTER PIPE IS
SECTION  SECURED IN PLACE
ELEVATION USE 30# ROOFING PAPER
BOND BREAKER BETWEEN
PIPE COLLAR DETAILS WALL & CAPPING COLLAR

TOP OF WALLS

OR SECTION \

% L(2)#6 AT 4" EF.
e ADDED BEND 12"

AT CORNERS TYP.
| gi

EDGE OF WALLS —

L(2)#6 AT 4" EF.

ADDED BEND 12"
| AT CORNERS TYP.
I /) EDGE OF
WALLS

(E23#5A D\BEERJ é\Ts 4’ | PRECAST/CAST—IN—PLACE WALL

BOTTOM OF SLAB—\

— | L_(2) #5 TYP. %
NOTE: INSTALL ON BOTH END HOOK 12" AT

WALLS OF MH IF FLOW CAN ELEVATION SLAB

GO BOTH WAYS.

WALL PIPE OPENING

2002

ADDED REBARS DETAIL REVISION
KAUAI
OAHU MANHOLE STANDARD MH13
MAUI PIPE COLLAR DETAIL DETAILS

SCALE: NTS




MANHOLE ABOVE X
— =
7 \

/

[

I
L~

16”
CLEAR

N\

NZI-" MIN CLR

4!
/A

RUNG DETAIL

TYPE A MANHOLE 24"
OPENING ABOVE RUNG

EDGE OF 24" MANHOLE
OPENING ABOVE

3/4" DIA A-36 HOT-DIP

HOLLOW BLOCK
OR CONCRETE WALL

2" (FOR TYPE A GALV. STL. OR STAINLESS
MANHOLES ONLY) STL. ROD AT 12" 0.C.
4. < 4
< | /4 e L 1-{4x48" LONG
BOT OF TOP/ " | / PR ‘
BT ; -
in- l B
- 2 ~
N B ————
2
SECTION
2002
REVISION
vt METAL RUNG DETAIL
OAHU STANDARD MH1 4
MAUI DETAILS

SCALE: NTS




2" DIAMETER PIPE CHASE
THREADED TO RECEIVE 2"
CAP. FLOOD COAT CAP &
PIPE (EXPOSED SURFACE)
WITH GILSOMASTIC OR

STANDARD 24" MANHOLE & 6" FRAME & COVER.
SET COVER FLUSH WITH GROUND, SHIM WITH GROUT
OR BRICK AS REQUIRED. MANAGER’S APPROVAL IS
REQUIRED IF TOP OF MH FRAME & COVER IS SET
GREATER THAN 22" FROM THE TOP MH RUNG

FINISH GRADE \ ;
| I

JIN

APPROVED EQUAL—™
. pava

TOP SLAB J

LIFT PORT DETAIL

PAVING OR 1 2”—/ / . — GROUT AS REQUIRED
WIDE CONC, - ..
COLLAR P

_t Z (o A (2) #40)BEND SLAB
FOR MAUI) Lmt RUNG LOCATED 3”

BELOW TOP SLAB
24" MANHOLE & 6" VALVEBOX SETTING DETAIL

A

BELOW ESTIMATED WATER TABLE

/—PRECAST WALL
(1) #4 x
MONOLITHIC . 5-0" ES. EQ_, EQ , EQ
POUR Lo 8 g g APPROVED
- 344~/ Ew, SEALANT AT JOINT—K
° " 4

L VA
=_ —~——
2 LEVELING MORTAR — @T\EEAST/ CLP.
INSTALL SEALED SUMP IN LIEU OF OPEN HOLE WITH
CRUSHED ROCK WHEN BOTTOM SLAB IS LOCATED A

CAST-IN—-PLACE SUMP DETAIL TYP. CONN DETAIL
WIDTH WALL ! REBAR
. 1o o g WIDTH CONT.
AP 2-6 - EEATEF;O—M\ o | E SEALANT
| | | T M
BEND 121} = BEND 122/ = w |2 WATER-
*| AP 2'—6" & *LAP 2'—6" & PROOFING
1 | ™
DOUBLE LAYER SINGLE LAYER CONSTRUCTION JOINT AT

TYP HORIZ REINFORCEMENT TYP HORIZ REINFORCEMENT ~ BOTH SLAB AND WALL

* NOTE:
UNLESS OTHERWISE NOTED ON PLANS
2002
REVISION
KAUAI
OAHU MANHOLE STANDARD MH15
MAUI MISCELLANEOUS DETAILS DETAILS
SCALE: NTS




1/2" 1!_2" 1/2”

3/4"

NON-SLIP TREAD
SURFACE

/’1 /([I_\ LN N\ [\ [\ [\ [\ LN\ [\ ’-\

3/16”

)

ELEVATION
Ad—
[ I I T I e I ||J| [T TTIT 1T 1mmn
] e
- NON—SLIP PATTERN
NOTES:
EﬁTRRFﬁ\%TE'ON RESISTANT 1. ALL FABRICATION DIMENSIONS
INDICATED ARE MINIMUM.
2. SEE PLATE MH14
FOR MANHOLE LOCATION
| || OVER RUNG CENTERLINE.
3. STEP TO BE INSTALLED
‘ o1 ‘ DURING CONSTRUCTION OF
. ! THE WALL. NO INSTALLATION
INTO EXISTING WALL.
PLAN
33/8" 5 1/2"
1/2" GRADE 60 :|:1//4” :|:1//4"

‘/p_q_r —POCKET AS REQ'D

REINF. STEEL BAR
/ \7
- /| EPOXY GROUT SOLID
3 el
= ——g |
1) #4x3'-0" . b =1 CMU, CAST-IN-PLACE,
Eo)Né X—/ R r 2" | PRECAST CONCRETE
11/8" CR|
SECTION A—A SIDE_ELEVATION 5002
REVISION
un POLYPROPYLENE PLASTIC RUNG oo | e
OAHU DETAILS
SCALE: NTS




3/4”

ALL CASTINGS SHALL BE MADE ACCURATELY
TO THE DIMENSIONS SHOWN. SEAT AND
COVER SHALL BE MACHINED, NOT GROUND

TO SECURE FLAT AND TRUE SURFACES. THE
COVER SHALL NOT RATTLE IN ANY POSITION.

SEE TABLE 200-10 FOR MIN WEIGHTS.

B
8 RIBS SPACED
EQUALLY PLAN
NOT TO SCALE
BLAN 24" DIAMETER
NOT T0 SCALE 7 AT 11/2°=10 1/2" 7
R < | ~
17 | 24 1/4 | 17 | > =
1/41) 1/411 ” \_l\’\‘ LT
21/4 T —>_<_ 21/4 1/4 | ||/ f —
‘ - H3 1/2’ .
. 3/4" N
L |- /) Z 3/4" — 3/4 i
— 23 1/2
% ‘ 22" -
> | SECTION B-B
— 30 3/4" NOT TO SCALE
SECTION A—A
NOT TO SCALE
NOTE:

SCALE: NTS

PLAN
NOT TO SCALE 2002
REVISION
gAAl:ﬁ MANHOLE FRAME & COVER STANDARD MH17
MAUI CAST IRON, 24" SIZE DETAILS
HAWAII




NOTES FOR PRECAST MH

1. CONCRETE SHALL BE DWS
3500; REINFORCING STEEL
SHALL BE GRADE 60

REFER TO MH14 FOR
DETAILS OF RUNG

REFER TO SECTION
205.08 BALL CORPS. FOR
VALVES AND TABLE AND
TABLE 200-9 OF THE
WATER SYSTEM STANDARD
FOR THE REQ'D BALL
CORP SIZES

. OMIT DRAIN HOLES AND
CRUSHED ROCK FOR
WATERPROOFED MANHOLES

. DESIGN IS BASED ON:
HS—20 LOADING; 5 FEET

SURCHARGE; 60 PCF/FT AT

REST PRESSURE; AND 4
FEET OF WATER ABOVE
BOTTOM SLAB PER AASHTO
LRFD BRIDGE DESIGN

SPECIFICATIONS (1998)
- INSTALL BALL CORP W/

APPROVED SERVICE SADDLE

ON PVC PIPES (FOR OAHU
ONLY)

24" MANHOLE FRAME &
COVER SEE MH19

TRANSITION REINF.
SAME AS CONE——4

PRECAST RISER REINF
3x6-4/7 GA. WWF As=
0.16 IN2 /FT EF.

VERT. REINFORCING
#5 AT 77

FOR FILLER SEE MH19

/

-

3-0"
_ |

6" MAX
(1ST RUNG)

1'-4"
-

—

6'-0" MINIMUM
10°-0" MAXIMUM

VARIES

127 MAX—

S
1

T
J

7_/

w |

CONC. REINF. #1 GA (.2830)
A-615 WIRE SPIRALLY WOUND
AT 8”, ON #3 AT 12" O.C.
VERT. REINF.

PRECAST
TRANSITION

—CONC. REINF.

(SAME AS ABOVE)

\—JOINT DETAIL

SEE MH21
6“

1"

]

15

f

~/
_Hj\_‘_

'/#4 HOOPS E.F. (LAP
1"—6” OR WELD) —\

'2//—

—

/—#4 AT 12" 0.C.

45 AT 11”7 O.C.
EACH WAY (TOP)

EACH WAY (BOT)

——PRECAST
BASE

#5 @117 0.C.
EACH WAY (TOP)

VALVE

BALL
BALL CORP
0257 J

#4 HooP

BAR (BOT)

%

9

1  — = —

gﬁ

#4 HOOP

6” DRAIN HOLES

SEALANT AT

Y-

/_ JOINT, TYP.

SECTION "A—A”

DEEP AT EA DRAIN HOLE

CRUSHED ROCK 127 SQ, 12"

6" DIA.
DRAIN HOLE

4—#4 AT 12” O.C.
EACH WAY (BOT)

KAUAI
OAHU
MAUI

TYPE "B" MANHOLE

SCALE: NTS

GENERAL ARRANGEMENT, PRECAST WALL

BASE PLAN
2002
REVISION
o | I




2" THK.(MIN.)

NEOPRENE A ADJUST TO GRADE
AROUND UPPER W/ BRICKS OR n
HALF OF BARREL ﬁ GRADE RINGS o ggVE“é-H-SEFERA[g"EETAfES
(RUBATEX AT ZZ  AWSTT0 = 4" OPENIN oN ME19
APPROVED < |S GRAEW/ ¥ f}oﬂMG PAVING OR 12"
EQUAL) g DRSO o A WIDE CONC. COLLAR
= TT—¢ CONE REINF. #1 GA (2830)
S, e A-615 WIRE SPIRALLY
=] I | ] WOUND AT 8” ON #3 AT 12"
S| S, T 0.C. VERT.
3 3B
= T S RUNGS
olg /) _— CAST SLOT IN M.H.
| 2 0
M N 5| e \_FOR WATER MAIN
AT JOINT ~—MORTAR SLOT F2 . RISER REINF.
TYP. » " W INFEWD (YP) |25 T 47x8"NO. 4/NO. 8
!6! 40 1D. !6 SiE ] _ GA. WELDED WIRE _
L A : FABRIC As=0.12 IN
@\ JFT VAT,
PRE—CAST TYPE C 127 MAX— PRE-CAS CRUSHED ROCK 12"
sq.,
MANHOLE EA. DRAIN HOLE
SECTION A-—A
#4 AT 127 BW. ——/\r—
MORTAR [y 3/8"—¢
SPACE 7\
6” DIA DRAIN HOLES 12 \| \/ .,
(OMIT FOR <
WATERPROOFED .
PRE—CAST MANHOLE MANHOLES) -
BASE PLAN T&G JOINT
NOTES FOR PRE—CAST MANHOLE 2" THK. (MIN.) NEOPRENE AROUND ~ DETAIL
1. CONCRETE SHALL BF DWS 3500. UPPER HALF OF BARREL (RUBATEX
2. REFER TO MH14 FOR DETAILS R-431-N OR APPROVED EQUAL)
OF RUNG. . ;
3. REFER TO SECTION 205.08 BALL CORPS. FOR VALVES e e T g
AND TABLE 200-9 OF THE WATER STANDARD FOR PR A i
THE REQUIRED BALL CORP SIZES. L4 “
4. OMIT DRAIN HOLES AND CRUSHED ROCK FOR T. 4 7T
WATERPROOFED MANHOLES. o - )
5. DESIGN IS BASED ON: HS—20 LOADING; 5 FEET a* Ta c e
SURCHARGE; 60 PCF/FT AT REST PRESSURE; AND 4 o 4, St e T,
FEET OF WATER ABOVE BOTTOM SLAB, PER AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS (1998) FILLER DETAIL
6. INSTALL BALL CORP W/ APPROVED SERVICE SADDLE 2002
ON PVC PIPES (FOR OAHU ONLY) =EVISION
nesn
}éAAlI:'IAI TYPE C MANHOLE STANDARD MH19
U GENERAL ARRANGEMENT, PRECAST WALL DETAILS
MAUI SCALE: NTS




]
|
I
:
24" MANHOLE 1!
FRAME COVER 5 7/ =l
X I ol
N ! i) 2 46 BARS S| |
< o |
| |
I <| |
| | |
| = |
| |
| |
| |
L I |
%o T %6 AT 8"0.C. BOL. i
8” ‘ 4’_0” ‘ 8”

PLAN OF TOP SLAB
(BOTTOM REINFORCEMENT)

NOTES FOR CAST—IN—PLACE AND PRECAST WALL MH:
1. DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.
2. REFER TO MH12, MH14, MH15, MH17 AND MH18 FOR ADDITIONAL DETAILS.

3. REFER TO SECTION 205.08 BALL CORPS FOR VALVES AND TABLE 200-9 OF
THE WATER SYSTEM STANDARDS FOR THE REQUIRED BALL CORP. SIZES.

4. PLASTIC RUNGS MAY BE USED. REFER TO MH18 (EXCEPT MAUI).
5. FOR PRECAST WALL MANHOLE, BOTTOM HALF OF MANHOLE MAY BE PRECASTED
IF BOTTOM SLAB ELEVATION IS +2' ABOVE ESTIMATED WATER TABLE.

6. DESIGN IS BASED ON: HS-20 LOADING; 5 FEET SURCHARGE; 60 PCF/FT AT REST PRESSURE; AND
4 FEET OF WATER ABOVE BOTTOM SLAB, PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (1998).
7. PAINT ALL METALS:

A. SEE PAINTING SECTION IN STANDARDS FOR PAINT TYPE, SURFACE PREPARATION, ETC.
B. MANHOLE FRAME AND COVER, VALVE SHALL BE PAINTED WITH ASPHALTUM.

8. PROVIDE HOISTING SYSTEM FOR TRANSPORTATION AND INSTALLATION OF PRECAST WALL.
9. FOR MAUI, IN NON—TRAFFIC AREAS, METAL MH COVERS MAY BE USED. REFER TO M23.

2002

REVISION

’éﬁfﬂ TYPE "D" MANHOLE FOR 2" AIR RELIEF VALVES | sTanparD MH2

MAUI SCALE: NTS DETAILS




24" MH FRAME AND #4 AT 127 BOTH WAYS,
COVER-REFER TO MH15 ToP |
FOR SETTING DETAIL
> ./,-| NN | \‘ _ _ s
< [. 1 1 . .]] 304 ROOFING PAPER
T = - <~ —— ADD ONE #5
J "’? ] #6 AT 10 | j / | AT TOP
N )
—_— |z #6 AT 8 _— {5 AT 12° BOTH
RUNG AT 12" O.C. . ] T S » WAYS, PUT VERTICAL
! BARS AT MIDDLE OF
30# ROOFING PAPER WALLS
Ao BOND BREAKER —— R
Z > | e—
S| = FOR AR RELIEF VALVE
ol% - DETALLS, SEE V5
o~ | BEND 1’6" TYP. y
— WITH 3" CLR. b5 Up -6
' — 15"DIA. 21 TYP.
l e Tlsume| T | T 45 AT 9"
] = ~|o g BEND 1°-6”
45 AT 12" ——\| o e b1
V\. = T T g /:4
=°._| \ ° ° . |L o .‘i‘_ i. i L — .‘:4_ /—2—#4 BOT.
; . " ~——PROVIDE REQUIRED
NOTE: & e e aneessssssse: WATERPROOFING REFER
Cos R TO DETAIL MH15
FOR PRECAST BOX, o 18750, | N
EXTEND VERTICAL ! < RN
BARS INTO BOTTOM " - »
SLAB AND BEND. 8 40 8"_|™— cRustieD Rock
SEE MH12 & MH15
SEC‘HON FOR WATERPROOFING
CUITTIVIN SUMP
LAP 2'-6" TYP.
) o~
.&D [ ] ° ° ° ° ° ° L[] °
. * |2 . N\ s 187 v
[ep] e \
] 3| ¢ —— ) — = “— #5 AT 12" BOTH
R 5 . WAYS, PUT VERTICAL
D < BARS AT MIDDLE OF
°) \&n $ WALLS
« o \ ) °
| /
2ND ARV . N .
(IF REQUIRED) \’\ ! QL0PE 15" DIA. SUMP
° ~ /( °
\ — p—— S[S/? ‘
:ED 9 ° ° ° ° ° ° ] rY
NOTE: SEE PLATE . o .,
MH20 FOR TOP SLAB 8 4-0 8
DETAIL & NOTES
* LATERAL CENTERED PLAN=SECTION 2002
FOR SINGLE ARV ~EVISION
Gus | TYPE D" MANHOLE FOR 2" AIR RELIEF VALVES | somoweo | |t
OAHU
CAST-IN-PLACE AND PRECAST WALLS DETAILS
MAUI SCALE: NTS




(£)#4x3' 0" DIAG. T 2-#6 AT 3" T

AND B —A AND B ADDED FOR TOP STEEL SEE
= SECTON (PLATE WH23)
#6 BARS AT 8 ;T—‘i" T T T TT T T T TAM—@ #6 AdoN Es.
. | 4 B OF MH, TYP
6" C.. FRAME & . |
COVER LOCATED ABOVE|\ & EYE BOLT
TAPPING VALVE | : i
N
#6 BARS AT &7 SN WL | T §<f\ ,
PN NS X A LTT—2" CLR TYP DISTANCE
H== = e SERF|  FOR BARS AND EDGE
(2) 6 BARs —— || +\\\ W N e TN OF i FRavE
24" MANHOLE FRAME_ [ j >
AND COVER —— | % N e ———-& (2) #6 ADDN ES
Ores —
?TYP_) ’ A , \— 2nd MH FOR VALVES
1 (A+B)/2+11 (A+B)/2+11 17| 16" AND LARGER
|

PLAN OF TOP SLAB
NOTE: (BOTTOM REINFORCEMENT)

LOCATION OF THE EYE BOLT TO
BE VERIFIED WITH SIZE OF VALVE

CAULK WITH POLYSULFIDE

(2)#6 AT 3° T AND B ADDED

NOTES: FOR CAST—IN—PLACE WALL MH
1. DWS 3500 CONCRETE AND GRADE 60 REINFORCING STEEL.
2. REFER TO SECTION 205.08 BALL CORPS. FOR VALVES
ABD TABLE 200-9 OF THE WATER SYSTEM STANDARD FOR
THE REQUIRED BALL CORP. SIZES.

3. REFER TO MH12, MH13, MH14, MH15 AND MH17 FOR ADDITIONAL
DETAILS.

4. DESIGN IS BASED ON: HS-20 LOADING; 5 FEET SURCHARGE;
60 PCF AT REST PRESSURE; AND 4 FEET MAX OF WATER
ABOVE BOTTOM SLAB, PER AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS (1998).

5. STRUCTURAL BASE FOR MANHOLE NOT SHOWN AND SHALL BE
PROVIDED AS REQUIRED BY DESIGN ENGINEER.

6. PAINT ALL METALS:
A. MANHOLE FRAME AND COVER, VALVE
SHALL BE PAINTED WITH ASPHALTUM.
B. SEE PAINTING SECTION IN STANDARDS FOR

PAINT TYPE, SURFACE PREPARATION, ETC.
7. SEE PLATES MH23 AND MH24 FOR SECTIONS.

SECTION "B—B"

2002

REVISION

KAUA TYPE "E" TAPPING TEE MANHOLE

OAHU CAST-IN-PLACE WALL
SCALE: NTS

il




11” A

11"

FIRM BEARIN

TYP.\ |

11"

15” DIA .
E SUMP _ T #6 AT 77 EF.
o [ N ]
S| ¥ PIPE
2 * ® R—
L
& 4" MIN CLR N \—#5 AT 10" EF.
S 2” CLR. TYP FOR
. REBARS IN WALLS
* NOTE: SEE TABLE BELOW FOR DIMENSIONS LAP 2°=8", TYP.
PLAN—SECTION
TAPPING TEE MANHOLE DIMENSION
PIPE DIAMETER | MATERIAL B C D E
4-12" [CIANDDI| 3-0" | 5-0"| 1-0" 17-6" | 5-0"
16"—20" Cl AND Dl 3 0!! 5,—6” 1’—6" 1’—6” 6,—0"
24!9_42” Cl AND Dl 3 6” 6,—0” 1’—6" 1 ’—6” 6,—0"
NOTES:
. DIMENSIONS SHALL BE VERIFIED IN FIELD
. SEE PLATE MH24 FOR SECTION
3. TAPPING VALVE SHALL BE OPENED ONLY AFTER THRUST BLOCK IS POURED AND
CURED IN PLACE. FOR THRUST BLOCK WITH STRUCTURAL STEEL STRUTS, IF
NEEDED FOR LARGER SIZED PIPES, THE MANHOLE WALL SHALL BE BUILT
AROUND THE BLOCK OR STRUCTURAL STRUTS.
2002
REVISION
nen
KAUAI TYPE E TAPPING TEE MANHOLE STANDARD MH23
OAHU CAST-IN-PLACE WALL DETAILS

SCALE: NTS




6'x6"x1/2" WASHER & NUT

(2)#6 AT 2" ADDED ES
OF MANHOLE, TYP.

24" STD. MANHOLE
FRAME & COVER

oo FRAMj4&A(T:0:/§R SP ——LIFT PORT AT ALL CORNERS
" ' ' PAVM'T
= o, el ° \ B = Tow e oo —— MORTAR
— (TN I PR s A O NG| SR
T e e PENTI T s 1-1/2" OIR, TYP
] I #6L8"V : =L STD. 1" DIA EYE
:—N._: EW ':—IV\-—: .
(2) ADD #6 AT TOP oJ |o e BOLTS 6" LONG
A #5 AT 107 =] ||— RuNes 12"
— o @ ./
3 e CONC. PEDESTAL W/ #4 AT 6”
: TP o, oo : 4 / EW. AND EF. ADDED
== #6 AT 7" EF PIPE | =
Z. L e i)
= 45 AT 10° FOR M.H.s FLOOR LOCATED
. BELOW WATER TABLE PROVIDE
= B r WATERPROOFING OR MEMBRANE
| o
CONC. BLOCK% i g .
FIRM BEARING, 1 il N
L i 2’6", TYP
P ———] 2
2 |_ .":
1-1/2" No.2 P TS N » ] 2x4 KEYWAY
CRUSHED ROCK —— ] 3R, TP
BOTTo T #6 AT 7
SEE MH12 FOR 009 I5 BEND 187
SUMP DETAIL FOR
WATERPROOFED 11" D+E+0.D. PIPE 11"
MANHOLES —
SECTION A-—-A
SEE PLATE MH22 FOR TOP SLAB REINF.
SEE PLATE MH23 FOR TOP WALL REINF. o
REVISION
nwen
KAUAI TYPE E TAPPING TEE MANHOLE STANDARD MH24
OAHU CAST-IN-PLACE WALL DETAILS
SCALE: NTS




WALL

WALL THICKNESS
THICKNESS N | L/2 /2 '/_
2-#6 AT 3" T
(WP)—— \ —— ——/— 16" AND LARGER
[k A
24" MANHOLE FRAME T T 177 (N >—ADD 2—#6 BARS AT
AND COVER T+ 7 Al \ +—t (" EACH SIDE OF MH,
#6 BARS ——~_| | ¥ \vL/“ 4 §~« \ A *f §>* ‘\!4 i s
) N~ /7{ I ! Y | L —2" TYP CLR DISTANCE
#6 BARS AT 6 I 4 -4§:- X/ FOR BARS AND EDGE
, . OF MH FRAME
6" C.l. FRAME & N !
COVER LOCATED ABOVE | 1| Ny I EYE BOLT
TAPPING VALVE : !
| kN
#6 BARS AT 8" l\;_,z.__ R N DR [ I SN A N H-a -4 -] - — ] — \;ADD 2_#6 BARS AT
EACH SIDE OF MH,
4—#4x3'—0" DIAG. TYP.
T AND B PLAN OF OVERSIZED TOP SLAB
(BOTTOM REINFORCEMENT)
NOTE:

1. LOCATION OF THE EYE BOLT TO BE
VERIFIED WITH SIZE OF VALVE.
REFER TO MH1, MH2, MH3, MH4 AND

MH5 FOR DETAILS.

FROM THE WALL.

PROVIDE LIFT PORTS FOR SLAB AT
FOUR CORNERS MINIMUM 2" AWAY

PROVIDE TWO SECTIONS OF SLAB
WHEN TOTAL WEIGHT OF THE SINGLE

2-46 AT 3" T

CAULK WITH POLYSULFIDE

AND B ADDED

=)

-—a

<

<

CAULKII}IG—‘\

< -

-.—f-'.d——
S <

-—-—-—-

PIECE OF SLAB EXCEEDS 10 KIPS.

SHOWN.

SEE PLATE MH1 FOR DETAILS NOT

SECTION

2002

REVISION

KAUAI
OAHU
MAUI

HAWAII

OVERSIZED TOP SLAB DETAIL

SCALE: NTS

STANDARD
DETAILS

MH25




2 PIECE E[BOW
6° TO 22—1/2" INCLUSIVE

4 PIECE ELBOW

OVER 45 TO 67—1/2" INCLUSIVE

f |
i d

/]
= |

S PIECE ELBOW

OVER 22—1/2° TO 45" INCLUSIVE

S PIECE ELBOW

DIA

OVER 67—1/2° TQO 90" INCLUSIVE

KAUAI
OAHU
MAUI

_ ’ ‘a‘_
J J
J
TEE CROSS
REDUCING
" LENGTH ANGLE
. ‘ — L
= + ''''' —P_ =
— g‘ X ]
REDUCER LATERAL
30° MINIMUM — 75° MAXIMUM 2002
SEE PLATE P2 FOR DIMENSIONS REVISION
CONCRETE CYLINDER PIPE STANDARD P
MISCELLANEOUS DETAIL DETAILS
SCALE: NTS




STANDARD FITTING DIMENSIONS
FOR PLATE P1
TEE  |CROSS| LATERAL ELBOWS (CENTER TO END)
DIAMETER (o | (30 T0.75)] 2 Prece 3 PIECE 4 PIECE 5 PIECE
RUN  OUTLET) WAYS)] RUN |OUTLET| (1o 10 2 1/2)|(22 1/2 T0 45|45 TO 67 1/2)|(67 1/2 TO 90')
Sl I Y Y |y R2 | N | R3| P | R4 | Q R5
167 | 347 177| 347| 627 527 [12” | 60" | 18" | 44" | 267 | 39" | 44" | 40~
187 | 36”| 18”| 36”| 66”| 58" | 12" 60" 19”7 | 47" 277 | 417 367 327
20" | 387 19”| 38" 72"| 60" [13" | 65" | 20" | 49" | 28" | 42" | 54" | 50"
22”7 | 407 20”| 40”| 78”| 68”7 | 13" 65" 21”7 | 517 307 | 457 417 37"
247 | 427| 217| 427 84”| 727 [14” | 70" | 227 | 54" | 32" | 48" | 64" | 60"
30" | 607| 30”| 607 96”| 84" [15” | 75" | 25" | 61" | 377 | 517 | 79" | 75"
36" | 667 33”| 667|1107] 96" [16” | 80" | 27" | 66" | 40" | 60" | 94" | 90"
42" | 727 367 727(124"1108"|17" 85" 30" | 717 49" | 69" 109™ | 105"
DIMENSIONS FOR ECCENTRIC REDUCER REDUCING LENGTH
36" X 30° ECCENTRIC REDUCER — LENGTH 66"
30" X 24" ECCENTRIC REDUCER — LENGTH 66"
24" X 20" ECCENTRIC REDUCER — LENGTH 26"
20" X 16" ECCENTRIC REDUCER — LENGTH 26"
42" X 36" ECCENTRIC REDUCER — LENGTH 66"
42" X 30" ECCENTRIC REDUCER — LENGTH 66"
NOTE:
ALL DIMENSIONS SHOWN ARE LAYING LENGTHS.
ALL FITTINGS AND SPECIALS SHALL BE FABRICATED INDEPENDENT FROM PIPE
SECTIONS AND IN ACCORDANCE WITH THE DIMENSIONS SHOWN.
ALL FITTINGS AND SPECIALS SHALL BE ALL BELL UNLESS OTHERWISE
NOTED.
ALL TEES, WYES, CROSSES AND REDUCERS 16-INCH IN DIAMETER
AND LARGER SHALL BE REINFORCED WITH STEEL RIBS OR STEEL
CROTCH PLATES WELDED CONTINUOUSLY TO THE CYLINDER OR BY
OTHER METHODS TO WITHSTAND THE LONGITUDINAL CRUSHING EFFECT
CAUSED BY THE TEST PRESSURE AS CALLED FOR IN THE PLANS. 2002
REVISION
KAUAI CONCRETE CYLINDER PIPE STANDARD P2
OAHU NOTES AND TABLES DETAILS
MAUI SCALE: NTS




[

%TAP

ELEV. OF STEEL PLATE SECTION OF

MUELLER TAP FOR

BALL CORP.
x

q

STEEL PLATE

TAP FOR IRON
PIPE THREAD ———]

N

I.D. OF PIPE

<]

STEEL PLATE

TAP FOR IRON
PIPE THREAD

;‘—V
STANDARD SPIGOT RING —/

N

I.D. OF PIPE

STANDARD BELL RING J

PLUG

=

SECTION OF

CAP

DETAIL OF CAP & PLUG

MUELLER TAP FOR BALL CORP.
Rz

SN

N

BLIND FLANGE —— TAP FOR IRON
/ PIPE THREAD <~

I.D. OF PIPE

N/|

ELEV. OF BLIND FLANGE

DETAIL OF BLIND FLANGE

FLANGE END

DETAIL OF ADAPTER

SECTION

STANDARD BELL RING _

ELEVATION

NOTE:
FLANGE CLASS SHALL BE

AS SPECIFIED IN THE PLANS.

STANDARD SPIGOT RING—/

KAUAI
OAHU
MAUI

CONCRETE CYLINDER PIPE

MISCELLANEOUS DETAIL
SCALE: NTS

ELEVATION
2002
REVISION
STANDARD
DETAILS P3




[STANDARD BELL RING fBALL STOP (SEE STANDARD SPIGOT RING
_ DETAIL BELOW) TN \

FLANGED VALVE

BALL STOP

||||||||||||‘O Il

ﬁ

MUELLER THREAD

SECTION THRU

CON

CRETE PIPE

DETAIL AT

BALL STOP

LAYING LENGTH

STD. FLANGE
OR BELL

\STANDARD BELL RING/ NOTE:

“ ELEVATION —— FLANGE TO FIT VALVE

HANDHOLE WITH 6" IPT
PLATE THICKNESS SHALL BE AS AND PLUG

SHOWN IN SPECIFICATIONS FOR

NOTE: FOR PIPE SIZES 24

CONCRETE CYLINDER PIPE. AND LARGER 2
19" HANDHOLES REQUIRED
| |
<
$
>
ELEVATION SECTION

DETAIL OF
SPLIT BUTT STRAP

LAYING LENGTH

LAYING
LENGTH

- SECTION AT OQUTLET

il

BELL SECTION

FLANGE CLASS SHALL BE

2002

REVISION

KAUAI
OAHU
MAUI

ELEVATION AS SPECIFIED IN THE PLANS.
DETAIL OF BLOW OFF TEE
CONCRETE CYLINDER PIPE
MISCELLANEOUS DETAILS

SCALE: NTS

STANDARD
DETAILS

P4




MECHANICAL JOINT

DIP O.D.

N ]
Jan0s=l
\ u
|
sl 72
@) [
i
2 NOTE:
= ADAPTER SHALL BE SUBMITTED FOR
5% APPROVAL PRIOR TO INSTALLATION.
0
s
o DUCTILE IRON PIPE ADAPTER
A
v CONCRETE CYLINDER PIPE
BELL TO FIT D.l. PIPE
JOINT MAY BE: [ I ]=—STANDARD BELL RING

PUSH—ON JOINT
MECH. JOINT
| [
C.l. PIPE4|/ /

MECHANICAL JOINT (T ) -~——STANDARD BELL RING

(SEE DETAIL ABOVE)

NOTE:
FOR NOTES, SEE P6

!

TYPICAL CAST IRON PIPE CONNECTION

10 CONCRETE CYLINDER PIPE

—?% ~ CONCRETE CYLINDER TEE

CONCRETE CYLINDER PIPE

2002

REVISION

KAUA CONCRETE CYLINDER PIPE

OAHU MISCELLANEOUS DETAILS
MAUI SCALE: NTS

STANDARD
DETAILS

P




OTES:

1. BOLTS — 1/2" STICKING OUT BEYOND TIGHTENED NUT IS ACCEPTABLE.
2. ADD STEP DOWN (SIMILAR TO A BELL END) OR STOP TO PREVENT INSIDE
MORTAR FROM CRACKING WHEN PIPE IS PUSHED IN TOO FAR DURING
INSTALLATION.
INTERIOR JOINT TO BE FILLED WITH MORTAR GROUT.
BOLTS AND NUTS FOR FOLLOWING RING TO BE TYPE 316 STAINLESS STEEL.
ONLY C.Il. FITTING EPOXY COATING (NSF APPROVED) SHALL BE
FACTORY—INSTALLED DURING THE MANUFACTURING OF THE ADAPTER.
6. APPLY BITUMAST COATING TO ALL EXPOSED STEEL, BOLTS, NUTS, FOLLOWING
RING AFTER INSTALLATION.
7. INSTALL DOUBLE POLYETHYLENE WRAP (16 MILS MINIMUM) AND 15 LB.
ROOFING FELT OVER POLY-WRAP TO PREVENT DAMAGE/PUNCTURES TO
POLY—WRAP DURING BACKFILL WORK ON DUCTLINE IRON PIPE ADAPTER.
NOTE:
SEE PLATE PS FOR DETAIL OF EXIST DUCTILE IRON AND CONCRETE CYLINDER PIPE
CONNECTION.
2002
REVISION
KAUAI CONCRETE CYLINDER PIPE STANDARD P6
OAHU NOTES DETAILS
MAUI SCALE: NTS




1" MUELLER
THREAD HALK
COULPING

7>< CIRC. ROD REINF. — CUT AND BEND BEFORE
TAP—IN TEE INSTALLATION. TO BE REPLACED AND
KTACK WELDED ON ANCHORED SADDLE PLATE.

FRONT VIEW

DISPLACED WIRE OR ROD
REINFORCEMENT CUT AND BEND R
BEFORE TAP—IN TEE INSTALLATION: TO

BE REPLACED AND TACK WELDED ON
ANCHORED SADDLE PLATE.

\—CONC. CYLINDER PIPE

STEEL SHEET ]
CYLINDER
+PIPE (MAIN) TEE

CONC. CYLINDER  \BZp—

BRANCH 1
INTERIOR CEMENT '

MORTAR LINING

EXTERIOR CEMENT MORTAR COATING
CIRC. ROD REINF.

REINFORCING _
1" MUELLER SADDLE PLAI_E__,_ GUSSET PLATES
THREAD HALF W ' TO BE CEMENT MORTARED AFTER
COUPLING SEAL, 1/4 > TAP=IN TEE IS INSTALLED
N 74 [ -
=] 2002
Sea=— SECTION X=X 1747 Y REVISION
KAUN CONCRETE CYLINDER PIPE STANDARD 7
MAUI TAP-IN TEE DETAILS DETAILS
SCALE: NTS




SIS

DIMENSIONS (INCH) TEE BRANCH
NOMINAL BRANCH SIZE (DIA.) 4 6 8 12 16%
A | ACTUAL BRANCH DIAMETER (LD.) 425 | 625 (8375 [12.375
B | LENGTH OF TEE BRANCH 6.00 |600 |[6.25 6.25
C | MIN. THICKNESS OF TEE NIPPLE 0237 | 0280 (0280 [0.330
D | DIAMETER OF MACHINED FLANGE 9.125 | 11.125 [13.656 | 19.00
E | FLANGED THICKNESS 0.94 100 [1.125 |1.25
F | FLANGE OFFSET DIAMETER 4724 | 681 (8935 |[13.035
G | DEPTH OF FLANGE OFFSET 375 0375 0375 | 0.375
H | BOLT CIRCLE DIAMETER 750 | 950 [11.75 [17.00
J | (AMOUNT) & DIA. OF BOLT HOLES | (8)0.750|(8)0.875 |(8)0.875 | (12)1.00
K | THICKNESS OF REINF. SADDLE PLATE | 0.250 | 0.250 |0.250 | 0.375
0 | DEGREES BETWEEN BOLT CENTER 45° 45 45 30

FOR 16" AND LARGER BRANCH THE CONTRACTOR SHALL SUBMIT 6 SETS OF SHOP DRAWINGS
FOR APPROVAL BY THE WATER DEPARTMENT.

FABRICATION NOTES:
ALL TAP—IN TEE COMPONENTS SHALL BE MADE FROM NEW AND SOUND MATERIALS AS SPECIFIED.
STEEL PRODUCTS FOR COMPONENTS SHALL BE HOT ROLLED M-1020 OR BETTER.
WELDING ELECTRODES SHALL MEET ASTM A-223, AWS A-5.1 SPECIFICATIONS.
THE TOP TWO BOLT HOLES ON THE FLANGE SHALL BE EQUIDISTANT FROM THE PLUMB CENTER LINE.
THE BUTT END ON THE BRANCH AND THE ARCH ON THE REINFORCING SADDLE PLATE SHALL
CONFORM TO THE O.D. OF THE STEEL SHEET CYLINDER SO THAT A TIGHT AND CLOSE FIT JOINT
WILL BE ATTAINED ON THE STEEL SHEET CYLINDER. DIAMETER OF BRANCH HOLE ON THE SADDLE
PLATE IS 0.50" LARGER THAN THE 0.D. OF THE BRANCH.
THREE 0.375" THICK GUSSET PLATES SHALL BE PROVIDED AND INSTALLED IN THE FIELD.
INSTALLATION PROCEDURE
REMOVE SUFFICIENT EXTERIOR MORTAR COATING FROM CONCRETE CYLINDER PIPE TO CONTAIN
REINFORCING SADDLE PLATE.
POSITION AND MARK OUT EXACT OUTLINE OF REINFORCING SADDLE PLATE ON EXPOSED STEEL
SHEET CYLINDER.
TACK WELD CIRCUMFERENTIAL WIRE OR ROD REINFORCEMENT ONTO STEEL SHEET CYLINDER — 17
AWAY FROM PERIMETER OF SADDLE PLATE.
CUT AND BEND REINFORCING WIRES OR RODS AWAY FROM THE WORK AREA.
POSITION AND DRAW REINFORCED SADDLE PLATE TIGHTLY AGAINST THE STEEL SHEET CYLINDER
BEFORE WELDING THE SADDLE PLATE ON THE CYLINDER, AS INDICATED BY "Y”.
TEE BRANCH INSTALLATION:
A. POSITION THE PRESHAPED END OF THE TEE BRANCH ON THE STEEL SHEET CYLINDER
THROUGH THE BRANCH HOLE ON THE SADDLE PLATE.
B. WELD THE BRANCH TO THE STEEL SHEET CYLINDER BEFORE JOINING AND TYING THE BRANCH
TO THE SADDLE PLATE, AS INDICATED BY “"Z” ON SECTION X-X.
C. FIT AND INSTALL THE GUSSET PLATES, AS ABOVE.
D. TEST WELDED JOINTS ON NEW INSTALLATION FOR LEAKS.
E. BEND AND REPLACE THE DISPLACED CIRCUMFERENTIAL WIRE OR ROD REINFORCEMENT
OVER THE SADDLE PLATE AND TACK WELD THE WIRES OR RODS TO THE PLATE.
F.  APPLY A HEAVY COAT OF CEMENT MORTAR ON EXPOSED METAL SURFACE, AS
SHOWN BY DOTTED LINES ON SECTION X-X.

2002

REVISION

KAUA CONCRETE CYLINDER PIPE STANDARD

m‘j}l’ TAP-IN TEE NOTES AND TABLES DETAILS
SCALE: NTS

P8




< ? A B §
\@ %/ g i = -
! TAPPING s ¢ FITTING
N VE— R EXISTIJ& -~ %
== MAIN
o - \ 'V'\ ! /1 [\
w /|-l 1|1
2 @H N oy iy
“T : { I In L
BT3F
o P &L |
V ] = T MIN j
SECTION A—A ? j
W
A 1 TRENGH
>"""wpg
PLAN
TABLE "A”
PIPE
DIAMETER MATERIAL FITTING A B C D E
AC COUPLING 3-0" |5-0" |1'=0" |1'-6" | 1"-6"
4"-12" Cl & DI SLEEVE OR BEND 3-0" |5=0" | 1'=0" | 1'-6" | 1"-6"
Cl & DI TAPPING TEE 3-0" |5'-0" |1'=0" | 1'-6" | 5'-0"
Cl & DI TEE 66" |5-0" | 1'=0" | 1'-6" | 5'=0"
AC COUPLING 3-0" |5-0" |1'-6" | 2’-0" | 2'-0"
cC BUTT STRAP 3-6" | 56" | 3-0" | 2’-0" | 2’-0"
16"-20" Cl & DI SLEEVE OR BEND 3-0" |5-0" | 1'-6" | 2’0" | 2'-0"
Cl & DI TAPPING TEE 3-0" |5-6" |1'-6" | 1'-6" | 6'=0"
Cl & DI TEE 7-0" |5-6" | 1'=6" | 2'-0" | 6'=0"
cC BUTT STRAP 3-6" | 5'-6" | 3-0" | 3-0" | 3'-0"
a4y Cl & DI SLEEVE OR BEND 3-0" |5-0" |1'-6" | 3'-0" | 3'-0"
Cl & DI TAPPING TEE 3-6" | 6'-0" |1'-6" | 1'-6" | 6'=0"
Cl & DI TEE g'-6" | 7-0" | 1'-6" | 3'-0" | 6'-0"
NOTES:
1. LIMIT OF PAYMENT FOR EXCAVATION SHALL BE AS SHOWN ON TABLE “A” ABOVE.
2. FOR BGGV, DIMENSIONS SHALL BE DETERMINED IN THE FIELD.
3. REACTION BLOCKS AS REQUIRED. NOT SHOWN FOR CLARITY. 2002
REVISION
KAUAI EXCAVATION PAYMENT STANDARD Pg
OAHU LIMITS AT CONNECTION DETAILS
SCALE: NTS




BACKFILL
MATERIAL

NOTE

NOTE:

EXISTING GROUND

24" CRUSHED ROCK
TRENCH STABILIZATION
WRAPPED WITH
GEOTEXTILE FABRIC IF
NECESSARY

. 12" OF CUSHION MATERIAL FOR PIPES 16" OR

LARGER. 6" CUSHION MATERIAL FOR PIPES 12"
OR SMALLER AT LOCATIONS WHERE INVERT IS

ABOVE 4—FOOT ELEVATION.

. 12" OF CUSHION MATERIAL FOR ALL PIPE SIZES

AT LOCATIONS WHERE THE INVERT IS AT OR

BELOW THE 4-FOOT ELEVATION.

2002

REVISION

OAHU
MAUI

TRENCH BACKFILL

SCALE: NTS

STANDARD
DETAILS

P10




COMPACTED BACKFILLED

[ FINISH GRADE

TERRA-TAPE "D” STRIP, PLACED IN
CONTINUOUS LENGTH OVER ALL PIPES
INSTALLED AS MAIN

SELECTED BACKFILL MATERIAL

PIPELINE —

NI
SELECTED MATERIAL WHEN ROCK & "
CONDITIONS ENCOUNTERED

DETAIL AT JOINT

COMPACTED BACKFILLED

/FINISH GRADE

TERRA-TAPE "D” STRIP, ﬁwﬁ;ﬁf )
PLACED IN CONTINUOUS I=li=ls o
LENGTH OVER ALL PIPES I Sl I P
INSTALLED AS MAN —————— | 3 4|25
N Y
- ~ o
= / %—l' < E
SELECTED BACKFILL MATERIAL = - N =
v ol g
=
[a's
PIPELINE N T H 2
T
SELECTED MATERIAL WHEN ROCK b o
CONDITIONS. ENCOUNTERED ——————K&&
Ell=L =Ll
VARIES
=
=
TYPICAL SECTION o o
REVISION
WATERLINE TRENCH DETAILS STANDARD
KAUAI MISCELLANEOUS DETAILS DETALLS dl
SCALE: NTS




2" AC (MIX V)
TRENCH PATCH

6 6 EXIST PAVM'T
SECTION
SECOND SAW CUT E'ETST SAW SECOND SAW CUT /
‘( ~
T T T—3-T "7 T T—— TTT TTT |||/|2
' "|| % | = | |I=I = 11=
9 ] =
Z ~ —]
= COMPACTED BACKFILL
o 1
! TERRA TAPE "D” STRIP CONT
4 MARKING TAPE ABOVE WATERLINE
(e
< |—
i | —
= i__ WATER JETTED SAND BACKFILL
=l / 1=
S = il Uy
U: —— 6" MIN BEDDING
== H
. = ===
D
24" MIN
TYPICAL PVC WATERLINE TRENCH
NOTE_FOR PVC WATER MAIN
1. A MIN OF 3 FEET OF COVER SHALL BE MAINTAINED AT ALL TIMES.
2. BACKFILL MATERIAL SHALL BE SAND ONLY: WATER JETTED TO WITHIN 12" OF
FINISHED GRADE.
3. NO DIRECT TAPS SHALL BE PERMITTED. ALL TAPS SHALL BE WITH THE USE OF
BRONZE, DOUBLE STRAP SERVICE SADDLES.
4. ALL OTHER CONDITIONS FOR PIPELINE INSTALLATIONS REMAIN AS SPECIFIED.
5. ONLY C.l. FITTINGS SHALL BE USED FOR ALL BENDS, REDUCERS, ETC. WITH

PVC ENDS OR MJ ENDS.

2002

REVISION

KAUAI

TYP. PVC WATERLINE TRENCH

PAVED AREA
SCALE: NTS

STANDARD
DETAILS

P12




FINISHED GRADE

COMPACTED BACKFILL

TERRA TAPE "D" STRIP CONT
MARKING TAPE ABOVE WATERLINE

— WATER JETTED SAND BACKFILL

T-6" MIN BEDDING

_'"'1||%f|||'::T | —
7 NG
' .
| -
] | [
E E:
S
U:" == =

(w]

24" MIN

TYPICAL PVC WATERLINE TRENCH

NOTE FOR PVC WATER MAIN

1.
2.

A MIN OF 3 FEET OF COVER SHALL BE MAINTAINED AT ALL TIMES.
BACKFILL MATERIAL SHALL BE SAND ONLY; WATER JETTED TO WITHIN 12" OF

FINISHED GRADE.

NO DIRECT TAPS SHALL BE PERMITTED. ALL TAPS SHALL BE WITH THE USE OF
BRONZE, DOUBLE STRAP SERVICE SADDLES.

ALL OTHER CONDITIONS FOR PIPELINE INSTALLATIONS REMAIN AS SPECIFIED.
ONLY C.I. FITTINGS SHALL BE USED FOR ALL BENDS, REDUCERS, ETC. WITH

PVC ENDS OR MJ ENDS.

2002

REVISION

KAUAI

TYP. PVC WATERLINE TRENCH

NON-PAVED AREA
SCALE: NTS

STANDARD
DETAILS

P13




TYPICAL MANHOLE WITH 24" 1.D. STANDPIPE J\/TYPICAL MANHOLE WITH BRICKS AND MORTAR

. 24" A STO. .
FINISH GRADE C.l. MH. FRAME AND COVER \
(SEE PUATE MH19) 17 BRASS ST. EL.
44 ® 10" EW.
E B ka i: N
W =z % RO MORTAR
S \ ; : ; 4—fi4 DIAGONAL =§ =§ AR
~ Ay \b B BARS =~
41_O"X4’_O" M _»l 3”
CONC. SLAB , |
BRICK
COMPACTED BACKFILL
11/2° MINUS 1” AR VALVE
1 BRASS UNION MORTAR
24” 1.D. STANDPIPE D.I, C.I.,
OR CONC. PIPE MAY BE N ﬁﬁfé&s
USED FOR STANDPIPE 5
1
S 1" BRASS
1” BALL VALVE CURB STOP = COUPLING
W/ HH-34 HANDLE =
1" BALL CORP. q
BRICK LEVELING COURSE
12” AND SMALLER D... PIPE
FINISHED
PAVEMENT
NOTES: |
A. ELIMINATE CURB STOP AND COUPLING
WHERE PIPE BURY (TOP OF PIPE TO
FINISH GRADE) IS LESS THAN 30 INCHES.
CONNECT UNION TO BALL CORP. AND MORTAR
ADJUST OVERALL HEIGHT ACCORDINGLY
A AR MANHOLE _INSTALLATION
" AREAS, SEE DETAIL AT RIGHT. WITHIN PAVED AREAS 2002
REVISION
n
HAWAII 1 AIR VALVE UNIT DETAIL STANDARD V1
DETAILS
SCALE: NTS




24" STANDARD MANHOLE
FRAME AND COVER CENTERED

ON MH COVER
4—#4 DIAGONAL BAR

4'-0" X 4-0" SQUARE

CONCRETE SLAB —\

—— BRASS NIPPLE LENGTH TO SUIT

#4 BARS AS SHOWN
FINISH GRADE

/7 MORTAR

:

_ a
o

IR

g

4 ]

3/4" AR VALVE
(FISHER AV.—H.P.

DIMENSIONS USED)
3/4" X 2"

NIPPLE (BRASS) —

MORTAR

BRICK

STREET
ELBOW TO
FIT IPT

3/4" X 27

NIPPLE (BRASS)

3/4" UNION

NOTE:

MTTTTOT T TT T T AT T T IAT T T I T T I T T AT T I T T ITTITVITT0T

3/4” BALL CORP.

STANDARD CONNECTION FOR

3/4" AR _RELIEF VALVE AT VALVE BOX

NOT TO SCALE

1. SEE V4 FOR INSTALLATION IN MANHOLES.

2. CONCRETE SHALL BE DWS 2500. REINFORCING STEEL SHALL BE GRADE 60.

3. DESIGN IS BASED ON: HS—20 LOADING; 5 FEET SURCHARGE; 60 PCF/FT
AT REST PRESSURE; AND 2 FEET OF WATER ABOVE BOTTOM OF
STANDPIPE PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (1998)

4. VERTICAL CHECK VALVE IS REQUIRED WHEN AIR VALVE IS IMMERSED IN

WATER.
5. PROVIDE S.S. FABRIC SCREEN COVER FOR OUTLET PIPE.

OAHU

AR RELIEF VALVE BOX

FOR 3/4" AIR RELIEF VALVE
SCALE: NTS

- > ——= . é
RN P
0 & . %
H 20" I.D. STANDPIPE-D.I,C.l.,
= OR PVC C-905 PIPE
™~ 90' ELBOW, BRONZE _
& &
5\ VERTICAL CHECK VALVE (SEE NOTE 4)3
= 3/4" ELBOW (BRONZE) 3
= 3/4” X 2" NIPPLE (BRASS) =
o )
H M
H > 3-WAY 3/4” STOPCOCK, 3 PORT
= 3/4" BRASS PIPE
- CuT TO FIT
~—— BRICK
3/4” BRASS COUPLING
16" AND SMALLER WATER MAINS
2002
REVISION
STANDARD V2
DETAILS




NOTE:

ALL CASTINGS SHALL BE MADE ACCURATELY TO THE
DIMENSIONS SHOWN. SEAT ANC COVER SHALL BE
MACHINED, NOT GROUND TO SECURE FLAT AND TRUE
SURFACES. THE COVER SHALL NOT RATTLE IN ANY

POSITION.
1/8" RAISED LETTERS
7/8” HOLE
PLAN OF COVER
9” DIAMETER
3/4" —h 7-1/2” DIAMETER —3/4
1/8" 1 7-1/4" DIAMETER _(—1/8"
= 2
N N
1/4" / H u
NE N/
= % 1/4” 5" DIA. !1 1/4”
0 =
e gy 5-1/2" DIA, /4
|8 N
T 3/ —\ 6" DIAMETER 3/4
T \
\ \
m ‘m
| 14" DIAMETER !
SECTION 2002
REVISION
KAUAI VALVE FRAME & COVER STANDARD V3
?ﬁ'{'}: CAST IRON, 6" SIZE DETAILS

SCALE: NTS




NOTE:

6" MINIMUM

\BOWOM OF M.H. COVER

3—WAY STOP ALY.
McDONALD MOD.
No.9711 OR EQUAL
(MAUI)

VERTICAL
CHECK VALVE

BRONZE UNION

STREET ELBOW TO FIT IPT W/S.
STEEL FABRIC SCREEN COVER.

—— AIR RELIEF VALVE
OR COMBINATION AR

VALVE AS REQUIRED

BRASS NIPPLE 6" LONG

BALL CORP (1") SEE NOTE

STANDARD CONNECTION FOR

AIR RELIEF VALVE

1. FOR 2" AIR RELIEF VALVE, SIZE OF BALL CORP., UNION,

VERTICAL CHECK VALVE AND NIPPLE SHALL BE 2"

2. PROVIDE TYPE "F" MANHOLE V23 FOR BURIED INSTALLATION. (MAUI ONLY)

3. INSTALL PRECAST TYPE B OR TYPE C MANHOLE FOR VALVES (OAHU ONLY)

4. FOR COMBINATION AR VALVE, IMMERSED INSTALLATION NOT PERMITTED.

2002

REVISION

OAHU
MAUI

AIR RELIEF VALVE CONNECTION

IN MANHOLE DETAILS

STANDARD

V4




LIST OF MATERIALS
TEM e, o [ no o DESCRIPTION
1 1 1 2" BALL CORPORATION
2 2 3 2" UNION, BRONZE
3 2 4 2" 90" ELBOW, BRONZE
4 2 5 2" BRASS PIPE, CUT TO FIT
5 3 3 2" STREET ELBOW
6 1 2 2" BALL STOP
7 2 4 BRICK SUPPORT
8 1 2 2" DIA. x 4" NIPPLE, BRASS
9 1 2 2" AR RELIEF VALVE
10 4 8 2" DIA. x 4" NIPPLE, BRASS
11 1 2 STREET ELBOW TO FIT IPT **
12 0 1 2" x 2" TEE, BRASS NPE 'D’ MANHOLE. SEE
M3 | 1 2 |3-Way Stop PLATE MH20 AND MH21
* FOR MAUI ONLY
2N\ @7 OO
AN N
R
| T
é‘ 2ND ARV
pil (IF REQUIRED)
—Z—GROUND
I NI
NOTE: \TYPE 'D’
1. DESIGN ENGINEER TO VERIFY MANHOLE
ALL DIMENSIONS /ELEVATIONS
AND MAKE NECESSARY
ADJUSTMENTS TO MAINTAIN A |
0 TO POSITIVE SLOPE OF > RUNGS
LATERAL GOING TO THE ARV, |
AND PROVIDE ALL REQD
CLEARANCES INSIDE THE
MANHOLE.
2. INSTALL MANHOLE AT GRADE
HIGHER THAN FINISH GRADE
ALONG MANN. FLEVATION
— 20" & LARGER  opp pIATE MH20
I & MH21 FOR 2002
REINFORCING DETAIL | REVISION
g\\l;Al OFFSET AIR RELIEF VALVE STANDARD 5
M AULI’ FOR 20" OR LARGER MAINS DETAILS
SCALE: NTS




ATMOSPHERIC
VACUUM BREAKER

COUPLER (AS REQ'D)

HIGHEST SPRINKLER

HEAD‘\

AN

I

INSTALL A MINIMUM
OF 6 INCHES
ABOVE THE
HIGHEST HEAD

PAVINEVAN I | PN | PN

N

: p ¢ ]DJ QZ TO CONTROL VALVE

ATMOSPHERIC VACUUM

BREAKER
LANDSCAPE 6" MIN. ABOVE

IRRIGATION HEAD HIGHEST HEAD O
RCUIT

EXIST

GROUND

NOTE:

1. AN ATMOSPHERIC VACUUM BREAKER SHALL BE INSTALLED ON
THE DISCHARGE SIDE OF THE LAST CIRCUIT CONTROL VALVE.
2. NO CHEMICAL ADDITION, EITHER BY INJECTION OR SIPHONING,

WILL BE PERMITTED.
3. FOR USE ONLY ON THOSE CIRCUITS, WITH UNDERGROUND

SPRAY, SHRUBBERY SPRAY, BUBBLE HEADS, OR OTHER

CONTROL VALVE

SIMILARLY CONSTRUCTED IRRIGATION HEADS.
4. NOT FOR USE ON CIRCUITS WITH QUICK COUPLING VALVES 2002
OR SUBSURFACE IRRIGATION SYSTEMS. REVISION
OAHU ATMOSPHERIC VACUUM BREAKER STANDARD V6
MAUI LANDSCAPE IRRIGATION DETAIL DETAILS
SCALE: NTS




PRESSURE VACUUM /—CONTROL VALVE
BREAKER

CONTROL VALVE

FINISH GRADE—\

INSTALL 12" ABOVE
HIGHEST HEAD

QUICK COUPLER HEAD

: R Z
~—TO FEEDER MAIN N]D U[‘___”Wj FLOW

NOTES:

1. PRESSURE VACUUM BREAKER SHALL BE INSTALLED AT THE BEGINNING OF EACH CIRCUIT.
2. INJECTION OR SIPHONING OF CHEMICALS AND OTHER TOXIC OR OBJECTIONABLE SUBSTANCES

INTO THE IRRIGATION SYSTEM WILL NOT BE PERMITTED.

3. FOR USE ON CIRCUITS WITH QUICK COUPLING VALVES, SUBSURFACE IRRIGATION SYSTEMS,

OR SWIMMING POOLS.

2002

REVISION

OAHU PRESSURE VACUUM BREAKER

MAUI LANDSCAPE IRRIGATION
SCALE: NTS

STANDARD
DETAILS

V7




DIAMETER OF PIPE (D)
—2 X DIAMETER (17 MIN.)

(i

i FLOOD RIM
CONTROL VALVE ———}{ 3 ﬂ
RECEVING TANK
~—— OVERFLOW
SR | § RESASIA [l o s mmssss KA S ARAV (g
To WATER WETER] T |

PROPERTY VALVE—/

NOTE:

1. MAY BE USED AS AN ALTERNATIVE FOR THE REDUCED
PRESSURE PRINCIPLE BACKFLOW PREVENTION DEVICE.

2. NO CONNECTIONS OR TEES BETWEEN METER AND TANK
IS ALLOWED.

3. THE AR GAP SHALL BE LOCATED ON PRIVATE PROPERTY
AS CLOSE TO THE METER AS PHYSICALLY POSSIBLE

—

TO CUSTOMER'S WATER SUPPLY

2002
REVISION
KAUAI
OAHU AIR GAP STANDARD V8
MAUI TYPICAL DETAIL DETAILS
HAWAII SCALE: NTS




SIZE (INCHES) | H (INCHES)
3/4 10 1-1/2 18
270 3 24
470 6 30
8 70 10 36
RP OR DC BACKFLOW GATE OR BALL
PREVENTION ASSEMBLY VALVE (2 REQ'D)
-G
Ll
FINISH GRADE =
OR FLOOR =
i
AN NI NESAAEA
TO CUSTOMER'S EQUIPMENT
I I
PROPERTY ABOVE GROUND INSTALLATION
VALVE
NOTES:
1. ANY CONNECTIONS OR TEES BETWEEN METER AND BACKFLOW PREVENTION ASSEMBLY MUST
HAVE WRITTEN APPROVAL BY THE MANAGER.
2. A RP OR DC BACKFLOW PREVENTION ASSEMBLY SHALL BE INSTALLED
WHENEVER THE MANAGER DEEMS NECESSARY TO PREVENT POTENTIAL CONTAMINATION TO
THE PUBLIC WATER SYSTEM. THE TYPE OF BACKFLOW PREVENTION ASSEMBLY SHALL BE
DETERMINED BY THE MANAGER.
3. AT NO TIME SHALL THE BOTTOM OF THE BACKFLOW PREVENTION ASSEMBLY BE LESS THAN
12" ABOVE GROUND, FLOOR, OR FLOOD LEVEL NOR MORE THAN 48" ABOVE
AFOREMENTIONED GRADES.
4. THE BACKFLOW PREVENTION ASSEMBLY SHALL BE INSTALLED AFTER THE WATER METER
PRIOR TO ANY TEES AND BRANCHES.
5. WHENEVER BACKFLOW PREVENTION ASSEMBLY IS LOCATED 5° OR MORE FROM THE WATER
METER, INSTALL CONCRETE JACKET BETWEEN WATER METER AND BACKFLOW PREVENTION
ASSEMBLY TO AVOID POTENTIAL CROSS CONNECTION.
6. THE BACKFLOW PREVENTION ASSEMBLY SHALL BE INSTALLED PRIOR TO ISSUANCE OF WATER
METER OR ACTIVATION OF WATER SERVICE.
7. REFER TO DIVISION 100, SECTION 107.1 FOR ADDITIONAL REQUIREMENTS AND TYPE OF
BACKFLOW PREVENTER NEEDED.
2002
REVISION
KAUAI
OAHU BACKFLOW PREVENTER STANDARD Vg
MAUI TYPICAL INSTALLATION DETAILS
HAWAII SCALE: NTS




ITEM MATERIALS LIST
A TYPE "X" METER BOX W/ CAST IRON COVER
B 1" PRESSURE AR RELIEF VALVE
C 1" COPPER (TYPE "K”, SOFT)
D 1" COPPER MALE ADAPTER
E ANGLE BALL VALVE (FORD BAIlI-344W OR APPROVED EQUAL)
F 2" X 4" X 8" BRICK SADDLE
G PACK JOINT COUPLING (FORD C14-44 OR APPROVED EQUAL)
H 1" CC X 1" MPT BALL CORPORATION
BRONZE SERVICE SADDLE W/ 1" CC TAP FOR USE ON C-900 PVC PIPE AND DUCTILE IRON PIPE
J OR PVC TEE W/ 17 PVC BUSING FOR USE ON 3" AND 4" PVC PIPE. SMITH-BLAIR TYPE 342
PLASTIC SERVICE SADDLE W/ 1" CC TAP FOR 3" AND 4" PVC PIPE.
K ELBOWS AND SCREEN
=
: i
=
- >t —O
b COMMON BOUNDARY
slo
|
=
3
EXTEND LINE TO COMMON
\_C
CONTINUOUSLY
RISING GRADE

|1 : =i 1= ;
o~
2" + CINDERS OR
C \ CRUSHED ROCKS

A
(©)
0,
2002
REVISION
o AUTOMATIC PRESSURE STHORD ||
SCALE: NTS




GENERAL NOTES:

PAVEMENT AREA | |NON—PAVEMENT AREA

2
AC. PAVEMENT‘\ ‘ _’r ‘ /GROUND LINE

BASE COURSE /

TYLER NO. 6860 THREE
PIECE VALVE BOX W/5-1/4"
SHAFT OR EQUAL. (SCREW
TYPE)

NO. 6 ROUND BASE FOR
VALVES UP TO 8" NO. 160
OVAL BASE FOR VALVES 12"
AND LARGER

FOR GATE VALVE, BEVEL
GEARED GATE VALVE AND
BUTTERFLY VALVES

1. PAVEMENT AREA: 2°-0" DIA. OR
2'-0" X 2'-0" SQUARE X 4"
THICK CONC. SETTLEMENT SLAB.

? AP 8
CONC. SETTLEMENT SLAB. CO\/ER
3. COVER TO BE DROP LID COVER.

2002

REVISION

KAUAI

CAST IRON VALVE BOX DETAILS STANDARD

DETAILS

SCALE: NTS

V1




NON—ROAD AREA

Co—

—

[ — — —
—

— B

1 1/2° /2 1/4"
VALVE BOX RISER

NOTES:
1. VALVE BOX ASSEMBLY TO BE CAST IRON.

36" DIA x8" CONC. COLLAR
IN ROADWAY 487x48"x8" SLAB
W/ W.W.F. REINFORCEMENT IN

— STANDARD DROP

5-1/4" LID,

MARKED "WATER”
N

—

x TYLER PIPE

SERIES 6855, OR
APPROVED EQUAL

TWO—-PIECE
VALVE BOX,

HEIGHT TO SUIT

]

EXTENSION PIECE

2. MODEL NUMBERS REFER TO TYLER PIPE CATALOG. 60—A 200
3. MAXIMUM 4’ DEPTH TO VALVE OPERATOR NUT. - REVISION
6" SLIDING VALVE BOX ASSEMBLY sTNoARD | |49
MAUI DETAILS
SCALE: NTS




3/4 2" X 2" X W.28 X W.28
o WIRE MESH REINFORCED
R 1/8
> -
|
L
}  <‘ . 4 o <a
\ S IR T k*o 4 e | . SELF
=4 \ R N CLEANING
Lo . . ] HOOK
i HOLE
1/2" ‘ N ‘ 1/2"
- 1= an B e — CONCRETE COVER
SECTION OF COVER
10-3/8"
1-1/4" 7-7/8" 1-1/4"
6-5/8"
L | !
g - . :" ‘
R 4 3
g [, 0
- 5/16" TAPER S
- Loa
_ “a,.[  BOTH SIDES . 1
o~ v \r\, . q
~ A ot s
> & NS
LS CONCRETE BOX
<L b i NOTE:
. B 1. ACCOMMODATES 17
= & 1-1/2" VALVES.
1/8 2. FOR 2" & 2-1/2" VALVES,
— USE TYPE “B” METER BOX.
1-1/4" 7-1/4" 1-1/4” 3. FOR OAHU AND HAWAI, FIBER
REINFORCED CONCRETE IS
9-3/4" ALLOWED.
4. FOR VALVES INSTALLED IN
ROADWAYS, INSTALL VALVE
SECTION OF BOX BOXES, SEE DETAIL V14 2002
(FOR 0AHU) REVISION
KAUAI AN
OAll:'|U TYPE A VALVE BOX STANDARD V13
HAWAII DETAILS
SCALE: NTS




| 13 3/4" DIAMETER

STANDARD C.l. VALVE
BOX FRAME AND COVER

A.C. PAVMENT S/B FLUSH

| | 12" DIAMETER AND LEVEL
|
IR / / % V
Y MORTAR
% 4—#4
5 DIAGONALS S0" ¥ T X 4"

= Z \  CONCRETE SLAB

=< / \  SYMMETRICAL

<< | X

Tl = ;

1 Nl

Al | — T~ T A .

E ﬁ) < 4 a4 “ ‘4 . q a \Q . ‘ ,:’ :

;: 0 . <1 . : ;‘ Q <1 a a4 - ‘ ]

E ;q‘ ‘ T d [ q A s <

& P a < N \ /lqk 4 . i Afi x

S 44 Tvp. EA. SIDE —!
COMPACTED

SLEEVE SHALL NOT EXTEND BASE COURSE
BELOW THIS LINE —_
9\ 8" NOMINAL STANDPIPE,
DI, Cl OR PVC C-900
V22 % PIPE.

NOTE:

BRICK LEVELING COURSE

1. THE LIMIT OF PIPE CUSHION
BACKFILL AROUND THE VALVE
SHALL BE THE TRENCH WIDTH

WHERE REQUIRED

X 4 FEET ON EACH SIDE OF [ ]
VALVE AND FILL TO 8" BELOW
FINISH GRADE.

2. IF VALVE OPERATOR NUT IS DEEPER THAN
5, TYPE B OR C MANHOLE SHALL BE
USED. (EXCEPT HAWAII)

3. FOR DIRECT BURIED BEVEL GEARED GATE

OR BUTTERFLY VALVES REFER TO V15
(EXCEPT HAWAI)

4. CONCRETE SHALL BE DWS 2500.
5 INSTALL PRECAST WATERPROOFED TYPE B OR C
MANHOLE FOR VALVES SUBMERGED IN WATER

(EXCEPT HAWAII)
6 PAVEMENT FOR PIPE CUSHION BACKFILL SHALL BE | T T T T T 1
INCIDENTAL TO VALVE INSTALLATION (FOR HAWAI) [T T T T T

LIMIT OF BACKFILL
OVER VALVE

GATE VALVES (2 1/2" TO 8"
FOR HAWAII)

CONCRETE OR BRICK
PEDESTAL WITH CEMENT
MORTAR SEAT UNDER VALVE
(COMPACT PIPE CUSHION
FOR HAWAII)

12" VALVE BOX INSTALLATION

FOR GATE VALVE
SCALE: NTS

OAHU
HAWAII

2002
REVISION
STANDARD
DETAILS V14




3'-0" DIA x 8" SLAB W/
W.W.F. REINFORCEMENT

SYMMETRICAL (MAUI) 13 3/4” DIAMETER

12" DIAMETER

FINISH GRADE (MAUI) I

STANDARD C.I. VALVE BOX
FRAME AND COVER (OAHU
IN NON—PAVED AREAS)

FINISH GRADE
AC PAVEMENT

g ; \ . 22 P
a Vo4
A4 R A g
4
o - MORTAR (HAWAIl & OAHU ONLY)
. <
q N N 3!_011 X 31_011 X 411
A, CONCRETE SLAB
=| 33| |2 < 4-#4 \  SYMMETRICAL (OAHU
sl =5/ A4 | DIAGONAS \ AND HAWAI)
= . : ‘ 9 ; \
Q| ==z N\ o<
£ | 3 KL
s 8" NOMINAL STAND 5 A A e
= | T PIPE: C.l, D.. PIPE < L= V= O f
= (OR PVC C-900 3 Al
a o~ VALVE
HAWAII & OQAHU
oNLY) 2 — #4 CONT.
REINF. W/ #4
TIES AT 12"
AN 0.C. (TYP)
COMPACTED BASE
COURSE
% 7
— N7
BUTTERFLY OR BEVEL 7 N BRICK LEVELING COURSE
GEARED GATE VALVE WHERE REQUIRED
OPERATOR
NOTE:
1. THE LIMIT OF PIPE CUSHION BACKFILL AROUND THE VALVE SHALL BE THE TRENCH
WIDTH X 4 FEET ON EACH SIDE OF VALVE AND FILL TO 8" BELOW FINISH
GRADE.
2. CONCRETE SHALL BE DWS 2500.
3. TWO VALVE BOXES REQUIRED PER BEVEL GEARED GATE VALVE WITH BY-PASS
VALVE. APPLICABLE FOR DIRECT-BURIED BGGVS IN PAVED ROADWAYS AS
APPROVED BY MANAGER. (OAHU ONLY)
2002
REVISION
n
HAWAII FOR VALVE OPERATORS DETAILS
SCALE: NTS




14"

13 3/4"

12 1/4” 3/4°

12"

10 1/4"

1/8”

|
1 21)|1 »

3/4"

1& 1

Ny

r

7 ;
3/4
+ 172" & 34

211

s

5 5/8"

7
3/4"

8 5/8" <&

9 3/8"

13/4”

9 7/8"

10" 111 1 3/4”

15 1/2"

CAST [RON

FRAME & COVER

1/8" RAISED LETTERS

NOTE:

ALL CASTINGS SHALL BE MADE
ACCURATELY TO THE DIMENSIONS
SHOWN. SEAT AND COVER SHALL
BE MACHINED, NOT GROUND

TO SECURE FLAT AND TRUE
SURFACES. THE COVER SHALL
NOT RATTLE IN ANY POSITION.

3/4" SQUARE HOLE

SEE TABLE 200-9 FOR MINIMUM
WEIGHT REQUIREMENTS

2002

REVISION

OAHU
MAUI
HAWAII

12" VALVE BOX

FRAME & COVER
SCALE: NTS

o | Vb




MANHOLE OR VALVE
/ BOX COVER

LD. TAG
(SEE DETAIL BRJ/OW)

SECTION

TAG SHALL BE SCREWED TO THE

COVER WITH TWO (2), 1/4"px1/4>
(0

SCREWS.

MANHOLE OR VALVE
BOX COVER

SECTION A—A

VALVE SIZE # OF TURNS TO

CLOSE VALVE
3/8 ¢ HOLE /VALVE TYPE
0
~
_L_

NOTES:

1. THE CONTRACTOR SHALL
VERIFY VALVE DATA WITH
THE VALVE MANUFACTURER
PRIOR TO STAMPING 1.D. TAG.

2. |.D. TAG SHALL BE INSTALLED
ON UNDERSIDE OF ALL NEW
MANHOLE OR VALVE BOX
COVER.

3. PAYMENT FOR THE FURNISHING
AND INSTALLATION OF L.D. TAGS
WILL NOT BE MADE DIRECTLY
BUT SHALL BE INCLUDED IN
THE UNIT PRICE BIDS FOR
VALVES.

R X VALVE TYPE ABBREVIATIONS
S @1 ES G%@ GATE VALVE ov
_ 105 BEVEL GEARED GATE
18 GAUGE (B&S) VALVE BGGV
1/2" COMMERCIAL BRASS SUTTERFLY VAVE B
PLATE. ASTM B-16 #260
31/2"
TYPICAL TAG REf/?gIZON
IDENTIFICATION TAG FOR
A MANHOLE OR VALVE BOXCOVER | e | VA7
SCALE: NTS




¢

o

1

PAINT TOP RED
FOR ALL AR VALVES

PAINT YELLOW FOR
ALL VALVES

2" GALV. PIPE FILLED
WITH DWS 2500 CONC.

DWS 2500 CONC.

DETAIL OF VALVE MARKER

2002
REVISION
KAUAI
oy VALVE MARKER STAVDARD. | |/1d

SCALE: NTS




NOTE:

1. FURNISH AND INSTALL VALVE EXTENSION TO 18" FROM TOP OF VALVE BOX COVER.
2. VALVE EXTENSION SHALL BE HOT-DIPPED GALVANIZED AFTER FABRICATION.

-~

TOP OF VALVE BOX COVER

©
o~ |
N
[ |1
| {1
11/2" DIA

| SCH. 80 PIPE

o

<

4

21/8'x2 1/8" |
INSIDE DIMENSION—L

=

VALVE NUT EXTENSION DETAIL

N
N \1/4"x5” DIA. PLATE

3/16”

L]
FPT —— OUTLINE OF VALVE

WRENCH NUT
2"t VERIFY WITH

|||
3/16" : | WRENCH NUT
| X DIMENSION OF VALVE

1/4"x3" SQUARE
b PLATE

3. FOR VALVE OPERATORS DEEPER THAN 3.5" TO FINISH GRADE.

2" SQ. NUT (FROM MILD
/ STEEL SQ. BAR)

2002

REVISION

KAUAI
MAUI
HAWAII

VALVE NUT EXTENSION

SCALE: NTS

STANDARD
DETAILS

19




‘TYPICAL MANHOLE WITH 24" 1.D. STANDPIPE |TYPICAL MANHOLE WITH BRICKS AND MORTAR

SEE V1 FOR INSTALLATION Y%ITHIN PAVED

FINISH GRADE 24" DIA."STD.

AREAS.

C.l. M.H. FRAME &

48" X 48" X 4" N\ COVER (SEE MH19)

? #4 ‘AT 10" EW.

12° MIN
18" MAX.

|
™~

MORTAR

IR A
L] R

]

4—#4 DIAGONAL
BARS

COMPACTED BACKFILL
1.1/2" MINUS

2" BALL VALVE
W/ HANDLE

/| —=—— BRICK

2" BRASS PIPE
CUT TO FIT

24" 1.D. STANDPIPE D.l.,
C.l, OR CONC. PIPE MAY
BE USED FOR STANDPIPE P

MORTAR

D.l. PIPE W/ P.E.
OR M.J. BELL END

C.l. CAP WITH RETAINER
GLAND OR C.I. PLUG,

TAPPED 2" LP.T. AND
CONC. BLOCK

2" BRASS PIPE 18" LONG

- @4

ELBOW

UNDISTURBED
BEARING
2" 90" BRASS

CONC. BLOCK (TO

UNDISTURBED GROUND)

2002

REVISION

HAWAII

2" CLEANOUT AT DEAD ENDS

SCALE: NTS

o |




24" STD. MANHOLE
FRAME AND COVER

\\\\\\\\\\\

BALL STOP OR
GATE VALVE

e

-

A

BRASS NIPPLE,

LENGTH VARIABLE

BRASS NIPPLE, LENGTH=3"

-~ REFER TO V23 FOR

TYPE "F" M.H.
DETAILS

©

MIN.

O WATER

( MAIN ~

CAP OR PLUGJ

ELBOW

CONCRETE REACTION
BLOCK

UNDISTURBED BEARING

18" MIN LG. NIPPLE

FILLED W/ DIRT BEFORE
PLACING REACTION

CLEANOUT

BLOCK

SCHEDULE OF CLEANOUTS

MAIN SIZE CLEANOUT SIZE MANHOLE ENCLOSURE
6" & SMALLER 2" TYPE "F"
8" & 12" 21/2" TYPE "F"

LARGER THAN 12"

FURNISH SPECIAL DESIGN FOR DISCHARGE

NOZZLE OR HYDRANT ASSEMBLY

MAUI

CLEANOUT

SCALE: NTS

2002
REVISION
STANDARD
DETAILS V21




TYPE X METER BOX FOR

PERMANENT CLEANOUT —

(KAUAI ONLY) —\,~|_

FOR KAUAI ONLY, | (OAHU ONLY)

RELOCATE BALL STOP

20" 1.D. STANDPIPE - D.I., C.l.
OR PVC C-905 PIPE WITH

24" STANDARD MH FRAME AND

COVER, INSTALL PER PLATE V2

OR GATE VALVE CAP
BALL STOP OR NIPPLE, LENGTH VARIABLE
GATE VALVE )/:ﬁ
ELBOW | | CONC BLOCK
NIPPLE | ‘ | ”»
H ~
cHp D L — 0
PLUG | | K
XTI N o 7
— S T b > - > 2 :
\—————|l|ll||| - > ] .
=i e N v
/ {idt R /7
TR m—— A L 7
I(_%EJIIHIII' s ) ‘A_ : - -'-»-- /;\\/;
——— — ——_‘Iiliilili;-b'l'b_- SR T ‘--A- i \\/\
\ S e L 44
WATER MAIN NN UNDISTURBED
L
KKK BEARING
TYPICAL DETAIL OF CLEANQUT
SCHEDULE OF CLEANOUTS MATERIAL
PIPE SIZE CLEANOUT SIZE TYPE OF PIPE
8" & SMALLER 21/2" BRASS
12" T0 20" 4 GALV.
24" & LARGER 6" GALV.
NOTES:
1. CLEANOUT SHALL INCLUDE THE CAP, PLUG, AND ALL APPURTENANCES AS SHOWN.
2. FOR OAHU ONLY: FOR PIPES 8" & SMALLER:
a) ALL TEMPORARY PIPES SHALL BE OF GALVANIZED MATERIALS.
b) FOR PERMANENT CLEANOUT INSTALLATION, ONLY BRASS OR COPPER
FITTINGS SHALL BE USED.
3. FOR KAUAI ONLY: ALL CLEANOUTS INSTALLATION SHALL BE BRASS OR COPPER 2002
PIPE FITTINGS. REVISION
KAUAI CLEANOUTS AND RISER STANDARD | |19
OAHU
DETAILS
SCALE: NTS




24" STD. MANHOLE 2-#4 HOOP W/#3
FRAME & COVER TIES AT 12"

FINISH GRADE

I
‘7|;

VARIABLE

CRUSHED
ROCK —~__

24" STD. STRENGTH CONC.
f PIPE, CAST IRON, DUCTILE
4 IRON, OR WELDED STEEL PIPE
M

/—AIR RELIEF VALVE ASSEMBLY
SEE PLATE V4

| —1" BALL STOP
1" BRASS PIPE AS

90" ELBOW——{

= 2°0° REQUIRED CL. 160
— e, , VARIABLE __\ |
&
[

£ l' DOWN SLOPE —~ § '
So :C B o0 5050 ]%
T 90" ELBOW

STREET ELBOW
1" BALL CORP.

#4 AT 8"
BOTHWAYS

6"x12"x24” BRICK OR
DWS 3000 CONC.
BASE AS REQ'D. FOR
TRAFFIC LOADING

WATER" MAIN
18" AND |SMALLER

ALTERNATE LOCATION OF IF WATER MAIN 20" OR LARGER,
WATER MAIN IF 12" OR REFER TO PLATE V5
SMALLER

SECTION THROUGH MANHOLE

NOTE:

POSITION AR VALVE BODY 4"
FRONT OR BACK FROM INSIDE
WALL OF MANHOLE.

2002

REVISION

MAU ARV INSTALLATION TYPE "F" MANHOLE | sranoaro \%3

DETAILS
SCALE: NTS
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APPENDIX A - SUMMARY OF TABLES

100-1

100-2

100-3

100-4

100-5

100-6

100-7

100-8

100-9

100-10

100-11

100-12

100-13

100-14

100-15

100-16

100-17

100-18

SUMMARY OF TABLES

DESCRIPTION PAGE
Water Main Clearances  [TTTTTTTTTTTTTTTTTITTTTTTTTTTTT1102-2
Minimum Easement Width Required [TTTTTTTTTTTTTITTTTTTT1T1]102-3
Cover for Water Mains [TTTTTTTITTTTTTTTTTTIITITTITITITITITT111]102-4
Types and Classes of Mains [TTTTTTTTTTTTTITTTTTTTTTTTTTTT1102-5
Concrete Jacket Requirements for Sewer Mains [TTTTTTTTTTT111102-7
Maximum Permissible Deflection for Laying [TTTTTTTTTTTTTTT1102-8

Mechanical Joint Pipe

Maximum Permissible Deflection for Laying [TTTTTTTTTTTTT111102-9
Push On Joint Pipe
Maximum Permissible Deflection for Laying [TTITTITTTTITTTTT111102-10

Concrete Cylinder Pipe

Maximum Distance Between Main Valves [TTTTTTTTTTTTTTT111103-1
Types and Size of Main Valves [TTTTTTTTTTTTTTTTTITTTTTTTT1103-2
Classes of Valves [TTTTTTTTTIIT I T IIIITITIIITTITT1111103-2
For Oahu Only: Maximum Depth of Pipe Invert [TTTTTTTTTT1111103-3

for Valve Box Installation

Types of Manholes Required for Given Situation [TTTTTTTTTT1111103-4

Maximum Allowable Direct Taps Into Ductile Iron Main [TTTT111104-4

Service Saddles or Bossed Tees for Taps in Mains [TTTTTTTTT111]104-4
Required Sizes and Number of Air Relief Valves [TTTTTTTTTT111104-6
Backflow Prevention Requirements [TTTTTTTTTTTTTTTTTTTTTT11107-2
Domestic Consumption Guidelines  [TTTTTTTTITTTTTTTTTTTTT17111-3

A-1



APPENDIX A —SUMMARY OF TABLES

TABLE NO.

100-19

100-20

100-21

100-22

200-1

200-2

200-3

200-4

200-5

200-6

200-7

200-8

200-9

200-10

200-11

200-12

300-1

300-2

300-3

300-4

DESCRIPTION PAGE
Fire Flow Requirements [TTTTTTTTTTTTTTTTTTITTTTTTTTTTTT1111-4
Demand Factors [TTTTTTTIT I IITITITTIITITT111111-5
“C” Factors [TTTTTTTTTTITIIT I TIITTITITITIT19111-5
Total Pump Capacity Criteria [TTTTTTTTITTTTIIITTTTTTTTTT1111-7
Standard Dimensions of Mechanical Joint and [TTTTTTTTTTTTTT1202-1

Push-On Joint Ductile Iron Pipe

Standard Dimensions of Ductile Iron Pipe for [TTTTTTTTITTITT11]1202-2
Use With Treaded Flanges

Pretensioned Concrete Cylinder Pipe Lining [TTTTTTTTTTTTTT1T1]203-3
and Coating Thickness

Cement Mortar Cylinder Pipes Lining and Coating Thickness [111203-4

PVC C900 Pipe Standard Dimensions [TTTTTTITTTTTTTTTTTT1111204-2

PVC C905 Pipe Standard Dimensions [TTTTTTTTTTTTTTTTTTTT1204-2

By-Pass Valves  [TITTTITTTTTTTTTTTITTI I TTITTTTTTTTT11205-2

ARV OTTTTT T I T T T T T T T T T T T 111205-7

Minimum Weight for Manhole/Valve Box Covers and Frames [T11207-1

Polyethylene Tubing [TTTTTTTTTTTTITTTTTITTTTTTTTTTTTT11208-2
S4C for Pipe Cushion [TTTTTTTTTIITTITTITITTITITITTITTTTTT1T111209-1
Copper Pipe Cushion  [TTTTTTTTTTTTTITTTTITTTTTTTTITTTT111209-2
Trench Width [TTTTTTTITTT T T T ITTTT1111302-3
Bolt Torque  [TTTTTTTTITTTTTTTTTT I I T I I TITTTTTTTITT111302-14
Wrench Length  TTTT T T T T TTITTTTTTTTITT T T TITTTTTT111302-14
Cement Mortar Mix  [TTTTTTTTITTIIIITTTTTITTITTTTTTT1T1111302-18
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300-8 Total Percentages by Weight, Passing Sieves with [TTTTTTTTT1111303-8

Square Openings
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Asphaltic Concrete Pavement - - - -« - oo oo v 303-85
Concrete Curb - -« v v v v o e e e 303-91
Concrete GUILET -« -+« « ¢+ v e v v et e e e e et et et e e 303-91
Coral Pavement - - - -« v v v v ittt e 303-90
Description .................................. 303-84
EXCaAVAtION -« -+« c t v o vt et e e e e e e e e e 303-84
Header - -« - v v i i e 303-92
Payment .................................... 303-92
Reinforced Concrete Pavement - - - - - -« v oo e v e 303-88
ACCIAENtS -« « c v o e e e e 301-2
Acoustical Tile - - - -« v v v o v it e 303-69
Apphed TileS -« v v o v o e 303-70
C]eaning and Rejection .......................... 303-72
Description .................................. 303-69
GUATANLEE + - ¢« v v v o v e et e e e e e e e e e e 303-73
Payment .................................... 303-73
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Work Specified Elsewhere - - - -« - oo ool 303-70
Air Relief Valves/Combination Air Valves
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Material - - - - - - o e e 205-6
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Ang]e Valve - o oo o e 402-27
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Description .................................. 303-75
Payment .................................... 303-76
Toilet Compartment - - - -« v v 303-76
Toilet Paper Holder - - v, 303-75
Towel Dispenser and Mirror -+« « oo voeee et 303-76
Asphalt (SC-4) Pavement (Cold Mix), Slow Curing - .. .. 302-46
General - - - s e e e e e 302-46
Payment ..................................... 302-47
Asphalt Seal for Reservoir Interior Perimeter - .. .......... 212-1
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Aspha]tum ...................................... 212-1
B
Backfill Material - - - -« « c v o v e e e 209-2
Backfﬂ], Trench - - -« - v v v o v e 302-6
After Testing ................................. 302-7
Backfill at Valve Boxes - - -+« oot i v i i i e 302-8
Completion of Backfill .- -+ . v 302-8
General - - - s e e e 302-6
Payment ..................................... 302-9
Preparation of Trench Bottom - - -« ... . ...t 302-7
Prior to Testing ............................... 302-7
Backflow Prevention Assembly
Construction
General - - - c e e 305-1
Installation - -« -« v v v v e e e 305-1
Payment .................................. 305-3
Testing ................................... 305-3
Planning
General - - - - e e 107-1
Requirements for Backflow Prevention - --........ 107-1
Requirements for Non-specified Facilities ---.... ... 107-1
Ball Corps ...................................... 208-3
Approved Material - - - - - - v o h e 402-20
Ball Stops ....................................... 208-4
Approved Material - -« -« - v o e 402-22
Ball Meter Valves - - - - v o v oo i i i e e 402-22
Ball Valves and Appurtenances -« -« -+« vvva.. 205-5
Bitumastic Coating ................................ 212-1
B]asting ........................................ 302-11
General - - - - e e e 302-11
Payment .................................... 302-11
Blowoff LINES - -« -« ¢ v o v o v e e e e e e e e 104-6
Brass Plpe ....................................... 208-1
Brass Plates - - - - - - v oo e 207-3
Brass Plugs ..................................... 402-7
Brass ProducCts - - -« -« v v o v e e e e 211-1
Bricks -« v v o e 209-3
Butterfly Valves and Manual Operators
Approved Material - - - -« - v o h e e 402-14
Butterﬂy Valves - - - oo oo e 402-14
Manual Operator ............................ 402-15
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CONSITUCTHION. = « =+ # + ¢+ vt v o v v it et ettt et e e e e e 302-21
General - - - - h e e 302-21
P AYMENE -+« oo v v 302-22

Materials - - - -« v o e 205-4

Butterﬂy Valves -« v v v i e 205-4

General - - - e e 205-4

Manual ACtUAtOr - - -+« « « = ¢+ vt v vttt e 205-4

Manufacturer’s Identification - ---- .-« 205-4

Submittals for Approval -« - oo 205-4

c

Carpentry and MillWork -« - -« oo v 303-52
Additional Requirements - - -« oo oo 303-54
Description ................................... 303-52
Materials - - - - - v v e 303-52
Payment ..................................... 303-55
Wood Preservative and Termite Treatment - .- .. ... .... 303-53
Cau]king ........................................ 303-57
Apphc 1000 ) S R T T T 303-57
C]eaning ..................................... 3(03-58
Description ................................... 303-57
Materials - - - - v h o e e 303-57
Payment ... oo 303-58
Check Valves - - - v o oo e 402-17
Horizontal Lift Check Valves (200-pound Steam) - .- - ... 402-18
Inline Sprlng .................................. 402-18
Silent Check Valves - -« v o v v i v it i i e 402-18
Swing Check Valves - -« v vvvvvnernenni .. 402-17
Vertical Check Valves -+« v o v o vt i it i i oo 402-17
Chlorination of Water Pipelines - -+« -« oo viinn 302-38

Disinfection and Sampling Procedure (For Oahu Only) - - - 302-39
Disinfection Procedure (For Hawaii and Kauai Only) - ... 302-38

Disinfection Procedure (For Maui Only) - - ... ... ... .. 302-41
Disposal of Chlorinated Water - - - -« -« oo ovveevv vt 302-41
General - - - s e e e 302-38
Payment ..................................... 302-41
Procedural Guideline - - - -+« « c vt vt vt b 302-41
Repeti[ion of Procedure - - - -« v i 302-41
ChlOoTINAtorS  « « « ¢+ v ¢ v v v et et et e e e e e 106-1
Clay, “Adobe” Oor - -« 302-10
General - - - s e e e e 302-10
Payment ..................................... 302-10
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C]eaning Up - - 301-5
C]ean_Up, StruCtuUre - -« -+ v v o e e e e e e e e e 303-36
Description ................................... 303-36
Payment ..................................... 303-37
Cleanouts
Planning
Permanent Cleanouts - - -+« « v v o v v bt i e 104-6
Temp()rary Cleanouts - - -« « v v v v vt i 104-6
Construction
General - - - s s e e e e e 302-45
Payment ................................... 302-45

Concrete Blocks, Jackets, Beams, Curb Guards, Slab for Fire  302-30
Hydrants and Meter Boxes, Manhole and Valve Box Collar

General - - - c e e e 302-30
Payment ..................................... 302-31
P]anning ..................................... 104-5
Concrete Cy]inder Fittings ........................... 203-5
Factory Testing of Steel Cylinder - -« .-« - ovvvvot 203-6
Fittings ..................................... 203-5
General - - - s s e e e 203-5
Reinforcement - - - - -« v v o v v it i e e 203-5
Concrete Cylinder Pipe
CONSITUCHION. =+ + + # « ¢t v o v o vttt et et it et oo i e e 302-15
Cement Mortar MIX -« v o v v vt vttt et it e e e e 302-18
Corrosion ProteCtion - « -« =« v+ v v e v e vt i i e 203-2
Exterior Coating ............................. 203-2
Field Cutting and Welding - Station -+ -« -« n. .. 302-18
Adjustment and Closures
Flanged Joints « -« v v e 203-2
General - - - - e 302-15
GUATANLEE - -+« ¢ v v o v v e e e et e e e e e 203-2
Interior LlIllIlg ............................... 203-1
Payment ................................... 302-18
Rejection ................................... 203-2
Steel Cy]inder ............................... 203-1
Water - - v o e 203-2
Materials - - - - v v e 203-1
Cement Mortar Lined and Coated Cylinder Pipe - - - - - - 203-4
General - - s e e e 203-1
Pretensioned Concrete Cylinder Pipe -« -« -« o oo oot 203-2
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Concrete WOork -+« v v v o vt o e e e 303-7
Changes in Proportions of Materials by Manager .- ... .. 303-11
Construction and Expansion Joints -« - -« oo ooov ot 303-18
Conveying, Placing and Handling - - - - -« ..o oo oot 303-16
Damaged or Defective Concrete -« -« - v v ovveee e e v vt 303-14
Description ................................... 303-7
Failure to Meet Compressive Strength Requirements - - - - - 303-13
Field Tests of Concrete - - -« « v« v v v v i vt i i i i i e e 303-13
Formwork - -« i i e 303-14
Job Site Mleng ................................ 303-12
MaterialS - - - - ¢ -t e e e e 303-7
Measurements of Materials - - - -« oo 303-12
Payment ... o 303-21
Prior Test Records - - - -« - v v v v v i i i it 303-11
Proportioning Concrete Mix - - -« -« vvvvven L 303-9
Protecting and Curing ........................... 303-18
Retempering .................................. 303-13
Surface Finishes - - - - -« o o o v o v i i i i e 303-19
Time of Hauling Ready-Mixed Concrete - ------ ... ... 303-12
Truck Mixing (Mixed-in-Transit Concrete) - ------.. ... 303-12
Workabﬂity Of Concrete « -« v v v v v v v it 303-11

Confined Spaces - 302-49

Connections, Relocations and Lowering -« -« -« oo oo oo v v vt 302-41

of Water Mains and Laterals
General - - - s e e e 302-41
Payment ..................................... 302-43

Construction Plans
As-Built Construction Plans =~ - - -+ oo oo ovi oL 112-5
General - - - - s e e 112-1
Miscellaneous Submittals - - - - - - -« - 112-4
Plans - -« c c v v o e e e 112-1
Submittals During Construction - .-« ««cvvvinn ... 112-5
Submittals Prior to Construction - -+ -« -« oo 112-5

Consumption Guideline, Domestic -+« -« vvveeeeo ot 111-1

Copper Tublng ................................... 208-1
Approved Material - -« v oo e 402-24

Corrosion ProteCtion - -« « « « « c v e v v it it e e 302-49
General - - - s e e 302-49
Payment ..................................... 302-49

Couplings ....................................... 208-5

Couplings - Pipelines ............................... 402-4

Crushed Rock - -« v v v v i e e e 209-2
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Crystallization Products - - -« - -« oo vvi i
Approved Material - - - - - v v i e

Demand Factors - - - -« « c v v o v o i e e e
Dewatering .....................................
General - - s e e
Payment .....................................
Doors and Frames - - - - -+« o v o v v i i i e
Coordination - -« « = ¢« « v vt v bttt e e e
Deseription ..................................
Fiberglass Reinforced Plastic Doors - -« -« oo oo oo oot
and Frames (For Hawaii Only)
Hollow Metal Doors and Frames - -« -« -« oo vvvnn
Payment .....................................
Sh()p Drawings ................................
Solid Core Flush Panel Doors - -« -+« o voovvvenn
Drainage ........................................
Drainage System ..................................
Concrete Gutter and Ditch - - -+ -+« v v o o oo e i i oo
Deseription ..................................
Payment .....................................
Storm Drains - - -« « « v vt v o v e e e e
Storm Drain Manholes, Catch Basins and Headwall
Subsoil or Perimeter Drains - - -« -+« oo
Drywal] CONSITUCLION =+ + « ¢ = ¢ o v e vt vttt e e et et e en e as
Deseription ..................................
InStallation - - -« « « =« v v e e e e e e e e e
Materials - - -« - v v e
Manufacturer - - -« - -« v o v e e
Payment .....................................
Samples .....................................
Ductile Iron Pipe, Fittings and Appurtenances
Approved Material
AWWA C153 (compact) Fittings -+ -« -« ccoonnn .
Cast Iron Fittings (Gray or Ductile) - ----- .- ...
AWWA C110
Cast Iron Pipe (Ductile), Push-On Joints, .- ... ...
Mechanical Joints, Flanged Joints
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CONSITUCLION. =« + + # « v vt v e vttt et ettt e e et e e 302-12
Flanged Ends - - e 302-15
General - - - - - e e e 302-12
Mechanical Joint - - -« -« « v o v v v e e 302-13
Payment ---.-... . 302-15
Push-on Joint - - -« « v v e v v it e 302-14
MaterialS - - - - v e e e 202-1
Boltsand NULS -« -« « « ¢ vt v v e v i e e e e e 202-3
Corrosion Protection - -« -+ v v v v v v v i i i 202-3
Exterior Coating ............................ 202-3
Fittings ................................... 202-2
Interior LlIllIlg ............................. 202-3
Polyethylene Encasement - - - -« oovvov i 202-3
E
Electrical WoOrK - - -+« c o v o i e e e e e 304-2
Equipment Shop Drawing ........................ 304-4
General - - - s e e e 304-2
Materials and Workmanship - - - -+ -+« o oo 304-3
Payment to Utility Companies - - - - -+« vvvooonn. .. 304-3
Relocation of Electrical Devices - -« -« -« vv v vt 304-4
Scope of Work -+« i e 304-2
Work by Others - -« v v v v e e e e e 304-2
Emergencies, Provision for - ---........ .o 301-2
Excavation for Manholes - - -« -+« v e v v vt it i 302-11
General - - - s e e e 302-11
Payment ..................................... 302-11
Excavation for Thrust Blocks, Beams and Test Blocks - - - - - - 302-11
General - - - e e e 302-11
Payment ..................................... 302-12
Excavation, Surplus ............................... 302-12
General - - - s e e 302-12
Payment .................................... 302-12
Excavation, Trench - ... ... oo 302-3
General - e e e e 302-3
Payment .................................... 302-5
Existing Utilities and Structures, Responsibility Regarding - - - 301-3
Explosives ...................................... 301-6
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F
Faeﬂity Plplng ................................... 303-33
Deseription ................................... 303-33
Material and Construction - -« « - -« oo v viii L 303-33
Payment ..................................... 303-33
Fence and Gate, ChainLink -+ 303-92
Deseription ................................... 303-92
INStallation - - -« =« v vt v e e e e e e e e 303-94
Material - - - - - - e e 303-93
Payment ..................................... 303-95
Fire Extinguishers ................................. 303-77
Fire Flows, Duration, and Hydrant Spacing - -------...... 111-1
Fire Hydrants .................................... 104-1
Approved Material - - - - v e e 402-28
CONSITUCLION + + + ¢ = ¢ = v o vt v ettt et et et e e e 302-28
General - - - - e e e 302-28
Paynlent .................................. 302-29
Materials
Dry-Barre] Hydrant ......................... 206-2
General - - - - e e e 206-1
Wet-Barrel Hydrants ......................... 206-2
Planning
Aeeessibﬂity ............................... 110-2
Depth .................................... 104-2
LOoCation - - -« v vt v o e e e e e 104-1
OutletS - - -« v v e e e 104-2
Spaeing ................................... 110-1
Fire Hydrant Markers - - v o v e 302-30
General - - - - - s e 302-30
MaterialS - - - - h e e e e 206-3
Payment ..................................... 302-30
Fittings’ Speeia] .................................. 202-5
Pipeline Coup]ings ............................. 202-5
Fittings and Specials (Ductile Iron, Concrete - ---- .- ... ... 302-20
Cylinder, Plastic PVC Pipe)
General - - - s s e 302-20
Payn]ent ..................................... 302-20
F]anged Adapters .................................. 402-6
F]anged Joint - - - o h e e 202-5
Fittings ...................................... 202-5
General - - - c s e e e 202-5
FIoW MELEIS  « c « ¢t v o v e e et et e e e e e et e e e e 106-1
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FluX o c e e 402-20
G
Gas Mask - - v o e e 303-77
GaSKetS - ¢ v v v e e e e 402-3
Gate Valves - - - v v it e e 205-1
Approved Material - - - - v v e 402-11
150-Pound Valves - -« -« oo v i 402-11
200-Pound Valves - - -« « v v i ittt 402-12
250-Pound Valves -« -« oo v i i it 402-13
Resilient Wedge (AWWA C509) - - ... .o vvvvvnns 402-13
CONSITUCTION. + « =« + + t vt vt vttt et et e et e e e e a 302-21
General - - - - s e e e e 302-21
Payment .................................. 302-22
Planning
General - - - v e e 205-1
Valves Three (3)-Inch and Smaller - -----........ 205-2
Metal-Seated Valves Four (4)-Inch and Larger - - - - .- 205-2
Resilient-Seated Gate Valves - -+ -« oo vooooo e 205-3
Geotextile FabriCcs - - -+« v v o v o i i i e 212-2
Gland - - - - - h e 402-5
H
Hardware, Finish - - -« v o v o v i e e 303-68
Description ................................... 303-68
General Requirements .......................... 303-68
Payment .................................... 303-69
Hydrau]ic Control Valves - -« v v o v v it i e i i e 402-19
I
Inspection ....................................... 301-6
InStrumentation - -+« « c c v e e e e 106-1
Irrigation ....................................... 307-8
Clean Up .................................... 307-18
CONSIIUCHION  + ¢+ = ¢« ¢ v v o v v et e e e et et et e e e e e 307-12
Description .................................. 307-8
Explanation and Precedence of Drawing - --------- ... 307-8
General - - - - e e e 109-1
GUATANLIEE -+« « v o v e e e e e e et e e e e e e 307-19
Inspection ................................... 307-18
MaterialS - - - - - v e e 307-9
Operation of Controller and System - -« -« .ooooott 307-18
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Payment ... -...c.
Responsibilities - - - -« o oo h
SUDSHItULIONS « « « « » » ¢ ¢+ v v v v v v
Testing ...................

Landscaping - -« - oo
Clean Up ..................
Demolition -« -+« c v
Description -« - v
Final Inspection and Acceptance -
Materials - -« -« cc e
Payment ..................
Planting -« -« - oot
Planting Maintenance - - - - - - - - -
Protection - -« -« ccc e e e
Trees, Plantings, Shrubs and Grass

Mains
Corrosion Protection - - ... ... ..
COVer + v v v vt vt i e e
Deflection Per Joint - - ... .. ...
Diameter - - - - - - - -
Jackets - -« - v v i e e
Location -« « -« c vt e v vvmnnn..
Off Roadways ..............
Paved Traveled Areas ------. ..
Pipeline Easements - - - - - ... ...
Pipeline SlZ]ng ..............
Second Feed - ------«cveoo...
Street Ends -+« - v v v e ee e
Type, Class -« - v oot
Unpaved Areas - - -« -----vnn ..
Manager, Authority of - ... .. ... ..
Manhole - -« i v
General - - - - -
Payment ...................
Reconstructing Existing Manholes
Top and Bottom Slabs - - - - ... ..
Walls - v vi oo ii oo
Manhole Castings - -« -« v v
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Manhole Covers and Frames - - -+« vt v v i
Manhole, Eyebolts, Nuts, and Washers for Type “A” ... ...
Manhole Rungs ...................................
Approved Material - - - - - - - oo e
Hot-Dip Galvanized or Stainless Steel Rungs -+ .- ... ..
Steel Reinforced Copolymer Polypropylene Plastic Rungs
Material List’ Approved .............................
Materials for Construction, Quality of - - ... ..ot
Mechanical JOINt - - -« « -+ v v v v o e e e e e
Fittings ......................................
General - - - - s s e
Metal Work, Miscellaneous Ironand - - - - -+« oo oot
7N 10000 100 100 o S
Copper ......................................
Deseription ...................................
Exterior Access Ladder - - -+« vt v i i,
Interior Access Ladder - - -+ -« vt v v it i
Payment .....................................
Reservoir Ventilator Louvers - -+« .o
Shop Drawings ................................
Steel - - v v e e e
Veritying Conditions - - - -+ -« oo
Meter Box Covers and Frames - - - -« -+« v v v i v v v i v oot
Meter Boxes
Approved Material - - - - -+ v v e e
CONSITUCHION  « + + + = ¢ = ¢ ¢ ot v v ettt e e e e et et e e e e
General - e e
Payment ..................................
MaterialS - - - - v e e e e
P]anning ....................................
Monuments, Disturbing .............................
Motors
CODNSIIUCLION  + + + = ¢ vt o v b e et ettt e et et e e e e
Horizontal MOtOIS - -+« « « « o v v v vt e et e i et e e e
Submersible MOtOIS - - ¢« = ¢ vt v v e vt v vttt e oo e
VertiCal MOtOIS « « « « ¢ v v v v v v e i it et e e e
P]anning .....................................
Mud Removal and Crushed Rock Trench Stabilization - - - - - -
General - - - - s e e e
Payment .....................................
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P
Painting ......................................... 303-73
Clean Up .................................... 303-75
Description ................................... 303-73
General Requirements ........................... 303-74
Metal Surfaces -« -« v v vt i e 303-75
Paint Schedule - - -« -« v o it e 303-75
Paint Schedule for Existing Surfaces - --............. 402-48
Paint Schedule for New Surfaces ... oot 402-30
Payment ..................................... 303-75
Samp]es ..................................... 303-74
Surface Preparation ............................. 303-74
Patented Articles - - - -« c v v v et e e 301-6
Payment, Measurement and - - - - - - v e e e e e 301-1
Petroleum Asphaltic Coatings (Factory Applied) - ------.... 212-3
Pipes and Appurtenances, Removing or Demolishing, ------ 302-43
Reinstalling or Returning Existing
General - - - s s e e 302-43
Payment ..................................... 302-44
Plpe C]eaning .................................... 302-36
Plpe CUuShion -+« « v v v v et e e e 209-1
For Kauaj’ Mauiand Oahu - - -« -+ v e v v v v e i 209-1
For Hawaii Only ............................... 209-2
Pipe Hangers, Lateral Bracings, and Inserts
CONSITUCLIONL « + + + « ¢ vt vt vt vttt et et et et e oo 302-45
General - - - - s e 302-45
Payment .................................. 302-45
MaterialS - - -+ - e e e 210-1
Plastic Pipe
Approved Material
PVC C-900 Plpe ............................ 402-2
PVC C-905 Plpe 150 pSl ...................... 402-2
PVC Fittings AWWA CI07 - -« cvnevnernrnn.. 402-2
CONSITUCLION -+« « =+ = ¢ v o o v e vt e et e e e et et et e e e 302-19
General - - v h e 302-19
Payment .................................. 302-19
MaterialS - - - v v e e e e e e e 204-1
AWWA C900 PVC Plpe ...................... 204-1
AWWA C905 PVC Plpe ...................... 204-2
Fittings ................................... 204-2
General - - - - s e e 204-1
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Plastic Tublng ....................................
Plastic Tublng Markings .........................
Polyethylene Tublng ............................

P]umblng ........................................
Cutting and Patching ............................
FIXtUIES - - ¢ - v v ot et e e e e e e e
General - - - - s e e e e
General Requirements ...........................
Installation -« -+« « v v o v e e e
Materials - - - - v e e
Payment .....................................
Schematic Drawings ............................
Tests - - v v v v e e

Polywrap ........................................

Premolded Filler - - - -+« c o v o v i it i i e e e

Pressure Gages and Appurtenances - - -« -+«

Pressure Tests, Plpe ................................
General - - - - - e e e
Payment .....................................

Private Development Projects, Additional - - -« -« nh .

Requirements for

Private Property, Use and/or Damage to (Property --..----

Owned Other Than by the Contractor)

Public Thoroughfare, Notice to Public of Closing - - ----- ...

or Obstructing

Pumps
CONSITUCHIOIL « + + « ¢ v v v v v v ottt et et et it e oo

Horizontal Centrifugal Pumps - - -« -« v oo vvvvnns
Submersible Pumps ..........................
Vertical Turbine Pumps .......................
P]anning .....................................

Pump Capacity’ Total - - v v o e

Pump Station Mechanical Equipment - - - - ... ..o
Check Valves -« - o v o v i it e e
ChlOorInAatorS  « « « « v« v v v v et e it et e e e e
Hydrau]ic Control Valves - -+ v v v i i i i
Mechanical Bolts and Nuts - - - -« -« v v v v v v i i i e v n
Metal-Seated Butterfly Valves - - ..o ool
Rubber-Seated Butterfly Valves and Manual Operators

Push-on Joint -« -+« c o v o it i e
Fittings ......................................
General - - s s e e

B-13



APPENDIX B - INDEX

R
Reinforcing Steel - - v o v e 303-21
Description ................................... 303-21
Fabrication - - - -+« « ¢t vt v o v et e e e e e 303-21
MaterialS - - - - - c o e 303-21
Payment ... . .. oo 303-22
P]acing ...................................... 303-21
Protection of Material - - -+« v v vttt 303-22
Sp]iCing ..................................... 303-22
RESEIVOITS « - ¢ v v v v ot i e e 105-3
Access to Reservoir -« -+ - v v v v e e i e 105-4
Blowoff LInes - -« -« c « o v v v v it e e e e e 105-4
Chlorination LIne - -« -« + =« v v v v e v i e i e e e 105-4
Exterior and Interior Ladders - - - -« ..ot 105-4
Floor Cement Topping .......................... 105-4
Influent - Effluent Line - - -« «c ot vt v v i v, 105-3
Instrument Pressure Line - - - - -« oo 105-3
Overflow Line -« -« v v v v o i i e e 105-3
Painting ..................................... 105-4
Perimeter Road - - - - -« - vt i i 105-4
Sarnphng Line - -« v ot i e 105-3
SIZE - v e e 105-3
Type ........................................ 105-3
Washdown CONNECtion - « « « « =+« « e v e vt v v e v e v e nvwnn 105-3
Washout Line - -« v vt i v it i i e 105-3
Reservoir Capacity ................................ 111-6
Reservoir Leakage Test and Disinfection - -« -« ..ot 303-34
General - - - - - e e e 303-34
Paynient ..................................... 303-36
Reservoir Leakage Test and Disinfection Procedure - - - - - 303-34
Reservoir, Protectionof - - -« oo 303-37
General - - - - e e e 303-37
Paynient ..................................... 303-37
Reservoir, Prestressed Concrete - - -« -« - - vv e e 303-25
Cutting of Strands or Rods - - - - - -+ -+ 303-32
General - - - - e e e e 303-25
Grouted Tendons - - -« -« « v c v v v vt e 303-29
Grouting ..................................... 303-32
Layout Drawings .............................. 303-32
Mill Certificates - -+« « = ¢ v v v v et e e e e e 303-32
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Payment ..................................... 303-32
P()st_Tensioning System ......................... 303-26
Prestressing .................................. 303-31
Steel Work - -« - v v v o v e e 303-29
Storage and Protection of Materials - - -+« 303-32
Stress Retention - - -« - ¢ v v v v v v et e 303-31
Reservoir, Reinforced Concrete - - -« -« - v v o v oot 303-22
Bui]t_Up R()oﬁng .............................. 303-25
Cement Topplng Coat « v v e e e 303-24
Concrete Work - -+ - - v o o oo o oo i e 303-23
Construction and Expansion Joints - -« -« ... .. 303-23
Horizontal Construction Joint - - - - -« oo oo oo e vt 303-23
Interior Perimeter Seal - - .- - .-« oo 303-23
Roof Shdlng Joint - c e e 303-23
Surface Finish - - -+ -+« o v o oot it 303-24
Wall Shdlng Joint - -+ oo e 303-23
Deseription ................................... 303-22
Leakage Test -« v v v o e 303-25
Payment ..................................... 303-25
Site Work - - -+ o o v oo e e 303-22
Restoring Pavements, Driveways, Sidewalks, Curbs, ... ... 302-47
Gutters, Fences, Walls and Miscellaneous
General - - - c e e e e 302-47
Payment ..................................... 302-48
Subbase and Base Course - - -« -« oo 302-48
Riprap over Trench - -« -« v o v vttt e 104-5
Roofing’ Buﬂt-Up ................................. 303-45
App]ieation ................................... 303-47
Deseription ................................... 303-45
GUATANLEE -« =+ v« v v e v et e e e e e e e e e e e e 303-45
Inspection of Surfaces - -+« vt i it i e e 303-46
Manufacturer Representative - - -« -« .o 303-46
Payment ..................................... 303-47
ProducCts - - - -« ¢ v o v v e e e 303-45
Work Specified in Other Sections -« - -« -« oo v v vvvvtt 303-45
Rooﬁng and Sldlng, Metal - -« v oo 303-47
Clean Up .................................... 303-50
Coordination  « -« « = ¢ v ¢ v vt v bt e e e 303-47
Dissimilar Materials - - - - ¢ v v v v v v e 303-50
Finish Coating for Metal Roofing and Siding - ---...... 303-50
General - - - - - e e 303-47
GUATANLEE -« -+« « c v v e v e e e e e e e e e e e e e e 303-47
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Installation and Workmanship - -+ -« o vveeia 303-49
MaterialS - - - - - - e e e 303-48
Payment ..................................... 303-50
SubmittalS - - -+« c « vt v e e e e 303-47
Rooﬁng Tile, Concrete - - -« - v v oo i i 303-44
Color SeleCtiOn « « « « v v v v v v et et e e 303-44
Deseription ................................... 303-44
Installation - - -« -« c v v e e e e e e e e e e e 303-45
Material - - - - - - o e 303-44
Payrnent ..................................... 303-45
Warranty .................................... 303-45
S
Sampling Tube and Chlorine Injection Line - -+« -« vnn. 303-33
Deseription ................................... 303-33
Material and Construction - - -« -+« - oo 303-33
Payment ..................................... 303-34
SaANItALION -+« « = ¢ vt v o e v e e e e e e e e e e e e 301-2
Service Laterals
Approved Material - - - - - h o e 402-20
CONSIIUCLION =+« ¢ = ¢ o v o v et et ettt et e e et e 302-24
Copper Service Laterals and Pipes - - -+« -« o onn 302-24
General - - s e e e 302-24
Payment .................................. 302-26
Plastic Service Laterals and Pipes - -----......... 302-25
MaterialS - - - - h e e e e 208-1
P]anning ..................................... 104-2
Connection to MAinl « « « « « ¢t v e v vt v bt et 104-3
COVET  + v v e e e e e e e e e e e 104-3
Diameter - - -« - v v e e e 104-3
LOCAtION  « - ¢+« ¢ v v v v e e e e e e e e e 104-2
Type of Lateral and Connection - - -+« «vvvvvvn.. 104-3
Service Saddles - - -« - vt v o e 208-5
Approved Material - - - - - - - e 402-24
Service Valves, 3” and Smaller ---.-- -+ o 402-15
Ball Valves - - -« oo oo e e 402-16
Gate Valves - - -« o v v o e 402-15
Sheathing ....................................... 302-9
General - - - - - s e e e 302-9
Payment ..................................... 302-9
Sheet Packing (Gasket Material) - -« -« ovvvviiii 402-3
SItEWOTK -« v v v v e e e e e e e e e 303-1
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Additional Requirements - - - c oL 303-5
Clean Up .................................... 303-4
C]earing and Grubbing .......................... 303-1
Description ................................... 303-1
Fill, Backfill, Finishing and Grading - ------- - ... 303-3
Grading Control -« - v v v e e 303-4
Payment ..................................... 303-5
Structure and Site Excavation - - - - oo 303-2
Surplus Excavated Material - - ---- ... .o 303-4
Sleeves Through Retaining Walls, Pipe - -----. . ovvnn 302-45
General - - - - - e e e e 302-45
Payment ..................................... 302-45
Solder - - - v v vt e e 402-21
Sound Attenuating Enclosures -« - - - - oo ool 303-73
Description ................................... 303-73
General - - - - - e e e 303-73
Payment -......... i 303-73
Stone Masonry .................................... 303-42
Description ................................... 303-42
Installation - -« « =« v v v v et e e e e e e e 303-43
Materials - - - - - oo e 303-42
Payment ..................................... 303-44
T
Tank Sliding Joint Material - - -« -« o oo oo 402-53
Tapplng Valves and Sleeves - - -« v v v v v v i it i i 205-5
Approved Material - - -« - v o v o e 402-4
Tile Work, Quarry -+ 303-51
App]ication .................................. 303-51
C]eaning ..................................... 303-52
Description .................................. 303-51
Expansion Joint Sealant - - - - - ... 303-52
FlIllShlIlg .................................... 303-51
Materials - - - - - v e e e 303-51
Payment --...... . 303-52
ProteCtion - - -+« « c vt v et e e 303-52
Removal of Condemned Tiles - - - -« oot 303-52
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U
Unit Masonry - oo 303-37
ANCROTS  « - ¢ v v v v e e et e e e e 303-39
Certificate - - -« -+ v v v v e e e 303-38
C]eaning ..................................... 303-41
Description ................................... 303-37
Knock-outs and Bond-Beams - - - -« - oo 303-41
MaterialsS - - - - s e e e e e e e 303-37
Mortar and Grout - - - -+« c v v o vt e 303-38
Payment - -----. .. 303-42
Reinforcing .................................. 303-39
Sarnp]e Blocks - o i e 303-38
Storage and Handling ........................... 303-39
TOlerancCes - - - ¢ v v v v v vt e e e 303-41
Workmanship ................................. 303-40
v
Valve Box Covers and Frames and Standpipes - --------- .- 207-3
Valve Boxes
Approved Material - - -« - v o e 402-19
CONSITUCLION. =+« = ¢ v o v v o e et ettt et e e i e e oo 302-34
General - - - - - e e 302-34
Payment .................................. 302-34
P]anning ..................................... 103-3
Valves, Main
Location, Type, Working Pressure - - -« ... ... oot 103-1
Valve Markers
CONSITUCLION. -+« = ¢ ot o vt e et ettt e et et e e e e 302-46
General - - - - - e e 302-46
Payment .................................. 302-46
Materials - - - - v o v e e 210-1
Valves, Shutoff - -« oo e 106-1
W
Wall Sliding Joint Material - - - -« oo oo e 212-3
Warning Tape .................................... 212-3
Water Master Plan - - -« -« -« o o oo v i i i 113-1
Developrnent by Phases - .-+« i a o 113-1
Plans - - - -« o v v ot e 113-1
Water Supp]y .................................... 302-35
Water Systern’ Existing ............................. 302-35
Waterstops ...................................... 212-4
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Welded Wire Fabric - -« -+« v o o oo v i i e
Description ..................................
Material and P]acing ............................
Payment ....................................

Well Drilling
CONSITUCLION  + + =+ =+ v v v v et ettt e et et i et e e

Abandonment of Well .- .-« oo oo
Additional Well Drilling, Cleansing and Testing
C]ean_Up .................................
Fllhng of Annular Space ......................
Mobilization and Demobilization - .- --- -+ .. ... ...
Plumbness and A]ignment .....................
Set-Up for Yield-Drawdownand - - --- - ..
Sustained Pumping Tests of Well
Testing for Yield-Drawdownand - - -« -« v v oot
Sustained Pumping
Well Casing ...............................
Well Cleansing .............................
Well Comp]etion ............................
Well Drilling Below Bottom of Casing - ----- ... ..
Well Drilling to Casing Depth - - - -+ -+« oo oo v v
P]anning .....................................
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