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[TRENCH WIDTH

MOUND TOPSOIL OVER ORIGINAL
GROUND SURFACE TO PERMIT PASSAGE
OF VEHICLES TO ALLOW FOR FUTURE

4" SETTLING. TOPSOIL SHALL BE FROM

‘ STOCKPILED TOPSOIL.

NATURAL GRADE

f 6" DETECTABLE MARKER TAPE

D

SPOIL BANK BACKFILL
- (NO ROCKS LARGER THAN 2")
COMPACT WITH SEVERAL
PASSES OF BACKFILLING
MACHINERY

\ SELECT GRANULAR

MATERIAL

18" MAX.
DEPTH

D,

>

PIPE
0.D.

6" TYP. 6" TYP.

D, | D, | D,

4" OR SMALLER | 36" 6" 4"
6"-8" 30" | 12" 6"
12" OR LARGER | 42" | 12" 6"

TRENCHING NOTES

1. ADEQUATE BARRICADES & WARNING SIGNS SHALL BE ERECTED
BEFORE ANY WORK IS STARTED IN PUBLIC RIGHT-OF-WAY.

2. REFER TO SPECIFICATIONS FOR ANY SPECIAL REQUIREMENTS
OR CONDITIONS.

3. BACKFILL SHALL BE COMPLETED IMMEDIATELY AFTER PIPELINE
LAYING WITHIN PUBLIC RIGHT-OF-WAYS OR CROSSING PUBLIC
RIGHT-OF-WAYS & PRIVATE DRIVEWAYS.

TRENCH SAFETY NOTES

1.  TRENCH SAFETY SYSTEM, SHORING OR SIDE SLOPE TO BE IN
ACCORDANCE WITH OSHA STANDARDS.

2. TRENCH SAFETY SYSTEM PLAN TO BE PROVIDED BY CONTRACTOR
PRIOR TO CONSTRUCTION.

NOT TO SCALE

PROPERTY OF

CRYSTAL
) CLEAR

*_Special Utility District

APPROVED REVISION
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PIPE 0.D. + 28" (MIN)

TRENCH WIDTH
8” 8”
GRAVEL OR CHIP
SEAL (SEE NOTE 1)
EXISTING GRAVEL OR =5
CHIP SEAL MATERIAL 2" (MIN) 52 _
Y 18" (MAX DEPTH) — &
agt g £33
i ono
6” DETECTABLE MARKER TAPE ——L_ Y’
=i me . &g
SELECT BACKFILL PLACED IN IR = E,3398
8” LAYERS MAX. THICKNESS\ 238820
COMPACTED TO MATCH ‘\ aonoo<=z
EXISTING DENSITY
WATER MAN — | 12
PIPE 0.D. —
SELECT GRANULAR / A / i
MATERIAL
PIPE
6" TYP. O-D. 6" TYP.
NOTES
1. GRAVEL OR CHIP SEAL (MATCH EXISTING
PAVEMENT TYPE) SHALL BE A MINIMUM OF 2”
THICK.
2. ROAD BASE AND SURFACE MATERIALS IN THE
TRENCH CUT SHALL BE REPLACED IN KIND, OF
EQUAL THICKNESS
TRENCHING NOTES
1. ADEQUATE BARRICADES & WARNING SIGNS SHALL
BE ERECTED BEFORE ANY WORK IS STARTED IN
PUBLIC RIGHT—OF—WAY.
2. THE DRIVEWAY SHALL BE CUT ONLY WHERE
REQUIRED BY THE ENGINEER.
3. DRIVEWAY SHALL REMAIN ACCESSIBLE AT ALL
TIMES.
4. REFER TO SPECIFICATIONS FOR ANY SPECIAL
REQUIREMENTS OR CONDITIONS
5. BACKFILL SHALL BE COMPLETED IMMEDIATELY
AFTER PIPELINE LAYING WITHIN PRIVATE DRIVEWAYS.
TRENCH SAFETY NOTES
1. TRENCH SAFETY SYSTEM, SHORING OR SIDE
SLOPE TO BE IN ACCORDANCE WITH OSHA
STANDARDS.
2. TRENCH SAFETY SYSTEM PLAN TO BE PROVIDED
BY CONTRACTOR PRIOR TO CONSTRUCTION.
3. ALL EXCAVATION GREATER THAN 5' DEEP SHALL
MEET TRENCH SAFETY NOTE.
6‘&%89':][1 APPROVED REVISION
TYPICAL GRAVEL/CHIP SEAL M&S ENGINEERING| Jut 2019 OCT 2025
oV CLEAR | "orvewsy RepAR DETAL _POVIER & UTILITY ENGINEERS _ ——
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LIMIT OF WIDTH OF
PAVEMENT REPLACEMENT

TRENCH WIDTH

#
:

HMAC PAVEMENT SURFACE
(SEE NOTE 10)

SAW CUT SAW CUT
EXISTING ASPHALT PAVEMENT MATERIAL —\ EXISTING ASPHALT

PAVEMENT MATERIAL

N

MEASURED AND PAID FOR
IN ACCORDANCE WITH TXDOT

SPEC ITEM No. 340

IN CONFORMANCE WITH
UTILITY SPECIFICATION

PIPE
0O.D.

TRENCH AND BACKFILL NOTES:

ADEQUATE BARRICADES & WARNING SIGNS SHALL BE ERECTED BEFORE ANY WORK IS STARTED IN PUBLIC RIGHT-OF-WAY.
THE ROADWAY SHALL BE CUT ONLY WHERE REQUIRED.

NO MORE THAN HALF OF THE WIDTH OF THE ROAD SHALL BE CUT & OPENED AT ONE TIME.

REFER TO SPECIFICATIONS FOR ANY SPECIAL REQUIREMENTS OR CONDITIONS

BACKFILL SHALL BE COMPLETED IMMEDIATELY AFTER PIPELINE LAYING WITHIN PUBLIC RIGHT-OF-WAYS OR CROSSING PUBLIC
RIGHT-OF-WAYS & PRIVATE DRIVEWAYS.

apwn S

o

TRENCH ASYMMETRICAL ABOVE THE CENTER LINE OF THE EXCAVATION.
7. ANY CONCRETE PAVING SHALL BE SAW CUT 6" WIDER THAN UNDISTURBED SIDES OF THE EXCAVATION.

TRENCH WIDTH ON BOTH SIDES. FLEXIBLE BASE SHALL BE TXDOT ITEM 247 TYPE A, GRADE 1.
9. DAMAGED PAVEMENT OUTSIDE THE TRENCH CUT SHALL BE REMOVED AND REPLACED WITH A BASE. THICKNESS OF 10" OR A
THICKNESS MATCHING EXISTING, WHICHEVER IS GREATER, AT NO ADDITIONAL COST TO THE OWNER.
10. REPLACEMENT AC SURFACE LAYER SHALL BE OF THE TYPE AND THICKNESS BASED ON FUNCTIONAL CLASSIFICATION.
A. MIN. 2" HMAC SHALL BE TXDOT ITEM 340, TYPE D FOR TRENCH REPAIR IN LOCAL/RESIDENTIAL STREETS AND DRIVEWAYS.
B. MIN. 3" HMAC SHALL BE TXDOT ITEM 340, TYPE D FOR TRENCH REPAIR IN COLLECTION/ARTERIAL STREETS.

TRENCH SAFETY NOTES

1. TRENCH SAFETY SYSTEM, SHORING OR SIDE SLOPE TO BE IN ACCORDANCE WITH OSHA STANDARDS.
2. TRENCH SAFETY SYSTEM PLAN TO BE PROVIDED BY CONTRACTOR PRIOR TO CONSTRUCTION.

FLEXIBLE BASE MATERIAL
(SEE NOTE 8) N 4
6" DETECTABLE MARKER TAPE N |
FLOWABLE FILL R § MEASURED AND PAID
5 FOR IN ACCORDANCE
' NS ' < WITH TXDOT SPEC
TMIN. _| | L1 MIN. ITEM NO. 401
WATER MAIN — =
[ — -
PIPE BEDDING MATERIAL

MEASURED AND PAID FO
IN ACCORDANCE WITH
SPEC ITEM No. 2650

THE EXISTING PAVING SURFACE SHALL BE SAW CUT IN A STRAIGHT LINE A MINIMUM OF 12" WIDER THAN UNDISTURBED SIDE OF THE

8. LOCAL STREETS SHALL BE 10" AND MAJOR/MINOR STREETS SHALL BE 12" THICK. BASE MATERIAL SHALL BE PLACED 2' WIDER THAN

NOT TO SCALE
PROPERTY OF APPROVED REVISION
CRYSTAL ASPHALT PAVEMENT @ M&S ENGINEERING| ocT2018 OCT 2025
CLEA_R AND DRIVEWAY POWER & UTILITY ENGINEERS
Earlo6 ) . T (TRENCH REPAIR) TXENG FIRM #F-1394 | TBPELS FIRM #10169800 SHEET
* Special Utility District WWW.MSENGR.com | §30-228-5445 ; oF ]
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PAVEMENT

DRAINAGE DITCH

.....

3 ) LRI
........

END SEAL, FOR USE
WITH CERTA-LOK PIPE
SEE NOTE 4 (BOTH ENDS)

J i ® /—WATERMAIN
O E e — SEEEnEEp

| CASING CARRIER CASING SPACER RESTRAINED i\\ ow

PIPE JOINT
—= 2'MAX |=— ~=— 10' MAX —»

60" MIN. 60" MIN. 60" MIN.

A

NOT TO SCALE

M.J. FITTING WITH
JOINT RESTRAINT

MIN. 1.5" RUNNERS
STAINLESS AS REQUIRED

STEEL BAND
CARRIER PIPE

MIN. 1.5" RUNNERS
AS REQUIRED

STAINLESS
STEEL BAND

STAINLESS
STEEL
RISERS

STAINLESS
STEEL

IV Risers : ‘
CARRIER PIPE — =24 N casinG
SIZES 4" THRU 12" T ﬂ N cAsING
SECTION A-A SIZE 16"
Nominal Size (IN) Inside Diameter (IN) \’\/\/J:Zt:?lrl]\ld) No. géf.ll_lir;ners
4 16 15.25 15.92 13.755 7 o
6 16 15.25 15.92 15.643 7 o
8 2% 23.25 2361 19.419 7 o
12 2% 23.25 2361 23.195 7 o
16 30 29.25 29.29 28.769 7 o

NOTES:

1. POLYVINYL CHLORIDE (PVC) CARRIER PIPE THAT IS 4-INCH IN DIAMETER SHALL BE C900 DR 18, FULLY RESTRAINED THROUGH THE CASING.
POLYVINYL CHLORIDE (PVC) CARRIER PIPE SHALL BE CERTA-LOK C900/RJIB (DR 18) FOR 6-INCH TO 12-INCH AND CERTA-LOK C905/RJ (OR APPROVED
EQUAL) FOR 16-INCH TO 24-INCH PIPE DIAMETERS.

2. STEEL CASING SHALL BE STANDARD WEIGHT OR HEAVIER PIPE CONFORMING TO ASTM A-36, ASTM A-568, ASTM A-135, ASTM A-139 OR OTHER
ACCEPTABLE STANDARD SPECIFICATION. PIPE JOINTS SHALL BE WELDED IN ACCORDANCE WITH AWWA C-206. HDPE CASING MAY BE USED IN LIEU
OF STEEL CASING PER FIGURE: 43 TAC §21.40(a)(2)(A).

3. SUBSEQUENT CASING SPACERS ARE REQUIRED FOR 4" TO 14" PIPE SIZES TO BE AT 10 FEET APART AND FOR 16" TO 30" PIPE SIZES TO BE AT 8 FEET
APART WITHIN THE CASING WITH AT LEAST 3 SPACERS PER JOINT ON PIPE. ONE CASING SPACER SHALL BE REPLACED WITHIN 2 FEET OF ENDS OF
CASING FOR ALL PIPE SIZES.

4. THE ENCASEMENT SHALL EXTEND TO THE PROPERTY LINE, TO WITHIN TWO FEET OF A CONNECTING WATER MAIN OR FIVE FEET BEYOND THE FACE
OF THE CURB, AS APPLICABLE. ENCASEMENT SHALL NOT END UNDER CONCRETE, SIDEWALKS OR ROADWAY PAVEMENT.

5. CASING SPACERS SHALL BE MADE FROM T-304 STAINLESS STEEL OF A MINIMUM 14 GAUGE THICKNESS.
6. CASING SPACERS SHALL HAVE A SYNTHETIC RUBBER OR PVC LINER TO INSULATE THE PIPELINE FROM THE SPACER.

7. CASING SPACERS SHALL HAVE A MIN. 1.5" WIDE GLASS REINFORCED PLASTIC OR UHMW POLYMER RUNNERS TO INSULATE THE SPACER FROM THE
CASING.

8. CASING END SEALS SHALL BE MADE OF 1/8" THICK NEOPRENE RUBBER AND INCLUDE 1/2" WIDE T-304 STAINLESS STEEL BANDINGS.

PROPERTYSQF APPROVED REVISION
CIR i llﬂ" ROADWAY CASING @ M&S ENGINEERING]| Jun2015 OCT 2025
POWER & UTILITY ENGINEERS
&1964 CLEAR DETAIL TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET
Speaal Utlllty District Www.MSENGR.com | 830-228-5446 ] OF ]
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FINISHED GROUND/PAVEMENT

wv
w
PROPOSED DRAIN 2
PIPE/BOX >
PER CCSUD
TRENCH BACKFILL
DETAIL
| SI —— | 5' —
MIN. MIN.

nZ R

NE

2 - 45° BENDS, MJ
W/ JOINT RESTRAINTS

MIN. 1.5" RUNNERS

STEEL CASING PER DETAIL/

2 - 45° BENDS, MJ

W/ JOINT RESTRAINTS
CERTA-LOK C900/RJIB

(DR-18) CARRIER PIPE

MIN. 1.5" RUNNERS
STAINLESS AS REQUIRED

STEEL BAND

AS REQUIRED y ~ CARRIER PIPE
STAINLESS AN
% N STAINLESS
STEEL BAND (IR~ sTanLESS
P4t by s T
NS L) RISERS
REEY/
CARRIER PIPE N CASING
SIZES 4" THRU 12" CASING
SIZE 16"
SECTION VIEW
Carrier Pipe . . Steel Casing .
(DR 18) Casing Size (0.375 IN Wall) Casing Spacers
. . Inside Diameter Min. Band No. of Runners

Nominal Size (IN) (IN) Width (IN) per Tie
2TOP,2

4 16 15.25 7 BOTTOM
2TOP,2

6 16 15.25 7 BOTTOM
2TOP,2

8 24 23.25 7 BOTTOM
2TOP,2

12 24 23.25 7 BOTTOM
2TOP, 4

16 30 29.25 7 BOTTOM

NOTES:

16-INCH TO 24-INCH PIPE DIAMETERS.

CASING FOR ALL PIPE SIZES.

1. POLYVINYL CHLORIDE (PVC) CARRIER PIPE THAT IS 4-INCH IN DIAMETER SHALL BE C900 DR 18, FULLY RESTRAINED THROUGH THE CASING. POLYVINYL
CHLORIDE (PVC) CARRIER PIPE SHALL BE CERTA-LOK C900/RJIB (DR 18) FOR 6-INCH TO 12-INCH AND CERTA-LOK C905/RJ (OR APPROVED EQUAL) FOR

2. STEEL CASING SHALL BE STANDARD WEIGHT OR HEAVIER PIPE CONFORMING TO ASTM A-36, ASTM A-568, ASTM A-135, ASTM A-139 OR OTHER
ACCEPTABLE STANDARD SPECIFICATION. PIPE JOINTS SHALL BE WELDED IN ACCORDANCE WITH AWWA C-206.

3. SUBSEQUENT CASING SPACERS ARE REQUIRED FOR 4" TO 14" PIPE SIZES TO BE AT 10 FEET APART AND FOR 16" TO 30" PIPE SIZES TO BE AT 8 FEET
APART WITHIN THE CASING WITH AT LEAST 3 SPACERS PER JOINT ON PIPE. ONE CASING SPACER SHALL BE REPLACED WITHIN 2 FEET OF ENDS OF

4. CASING SPACERS SHALL BE MADE FROM T-304 STAINLESS STEEL OF A MINIMUM 14 GAUGE THICKNESS.

5. CASING SPACERS SHALL HAVE A SYNTHETIC RUBBER OR PVC LINER TO INSULATE THE PIPELINE FROM THE SPACER.

6. CASING SPACERS SHALL HAVE A MIN. 1.5" WIDE GLASS REINFORCED PLASTIC OR UHMW POLYMER RUNNERS TO INSULATE THE SPACER FROM THE

*_Special Utility District

CASING.
&RZOPERTYSQ';]F APPROVED REVISION
DRAINAGE CROSSING [AY M&S ENGINEERING| ocT 2025
POWER & UTILITY ENGINEERS
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SIZE | & TeES | BENDS | BENDS | BENDS | VALVES
86" | 13 | 16 | 10 9" T3
8" 179 | 20" | 16 | 10 | 1%
0 | 210" | 20" | 19 | 13 | 20
12" | 26 | 30 | 23 | 16 | 23"
16" 33 | 40 | 29 | 20 | 29
20 | 39 | 46 | 33 | 23 | 33

DIMENSION "A" SHALL BE A MINIMUM OF

1-0" BUT IS TO BE INCREASED WHERE
NECESSARY TO PROVIDE BEARING AGAINST
UNDISTURBED TRENCH WALL.

NOTES:

1.  THE EARTHBEARING SURFACE SHALL BE THE UNDISTURBED
TRENCH WALL.

2. CONCRETE SHALL BE PLACED SO THAT FITTING, VALVES AND
PIPE JOINTS ARE ACCESSIBLE FOR REPAIR OR REPLACEMENT.

3. ALL THRUST BLOCKS SHALL CONTAIN A MINIMUM OF 1 1/2 CUBIC
YARDS OF CONCRETE.

4. CONCRETE SHALL BE 3000 P.S.I. AT 28 DAYS MINIMUM.

5. ALL FITTINGS AND FITTING JOINTS MUST BE WRAPPED W/
POLYWRAP. POLYWRAP SHALL BE SECURED WITH A MINIMUM
OF THREE CIRCUMFERENTIAL TURNS OF POLY TAPE.

6. 12"x12"x4" THICK CONCRETE BLOCKS SHALL BE INSTALLED

DIRECTLY UNDER ALL FITTINGS.

ELEVATION

PLAN
POUR BASE AFTER
HYDRANT HAS BEEN
PLACED

o

QP
>

OoU

THRUST BLOCK FOR HYDRANTS DETAIL

VALVE THRUST BLOCK DIMENSIONS AND NOTES:

1. DIMENSION "A" = WIDTH OF THE VALVE BODY.

WATER MAIN
UNDISTURBED
TRENCH
WALL

"An

|___1_

i

el

X,
% 4

THRUST BLOCK DIMENSIONING

g

THRUST BLOCK FOR FITTINGS DETAIL

.

= TRENCH =
DIMENSION
e

VALVE SUPPORT
PLAN
BOTTOM OF CONCRETE BLOCK
TRENCH TYP

JAAS—

2. DIMENSION "B" = PIPE DIAMETER PLUS D3 DEPTH
FROM TRENCH BACKFILL DETAIL.

o

4

DIMENSION "B"

3. DIMENSION "C" = TRENCH WIDTH PLUS TWO TIMES
THE PIPE DIAMETER.

4. CONCRETE THRUST BLOCKS SHALL NOT COVER
VALVE ENDS, BONNET, STEM, NUTS OR BOLTS.
THEY SHALL COVER THE VALVE BODY ONLY PER
THE GIVEN DIMENSIONS.

DIMENSION "A"

VALVE SUPPORT
ELEVATION

THRUST BLOCK FOR VALVES DETAIL

NOT TO SCALE

PROPERTY OF

CRYSTAL
.y CLEAR

* Special Utility District

THRUST BLOCKING DETAILS

Al

APPROVED REVISION

M&S ENGINEERING]| Jun2015 JUL 2024
POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET

www.MSENGR.com | 830-228-5446
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PROFILE

}i 2' SQUARE TYP. 4{ r 3" CLEAR TYP.

CLASS A CONCRETE _ ' f
/
I

15M (#5) BAR @ MID-DEPTH
OF CONCRETE ON ALL SIDES

PLAN

NOTES:

1. VALVE BOXES SHALL BE FITTED WITH PLASTIC VALVE ID TAGS (BLUE EMEDCO 3-1/2" X
2-3/4") INDICATING OWNER (CCSUD) VALVE SIZE, YEAR OF INSTALLATION AND # OF TURNS
TO OPEN.

2. SUBGRADE SHALL BE COMPACTED AS PER SPECIFICATIONS

3. VALVE CASTINGS SHALL BE ADJUSTED TO GRADE AFTER FINAL LIFT OF OVERLAY IS IN
PLACE.

4. CLEAN VALVE BOX OF ALL DEBRIS DOWN TO THE BASE OF THE VALVE.

5. REMOVE EXISTING RISER PIPE DOWN 18" AND REPLACE TO THE NEW ELEVATION USING
NEW PIPE AND A COLLAR CASTING.

6.  WHEN CAST IRON CASTINGS TO BE REMOVED REQUIRE EXCAVATION GREATER THAN 20"
DEEP, CONTRACTOR MAY ELECT TO FILL EXCAVATION WITH CONTROLLED LOW STRENGTH
MATERIAL TO THE UNDERSIDE OF THE CONCRETE. PAVEMENT PATCH IN LIEU OF
COMPACTED BACKEFILL.

7. REINFORCING STEEL SHALL MEET SPECIFICATIONS.

8. VALVE BOXES MUST BE INSTALLED IN A STRAIGHT, VERTICAL POSITION.

9.  VALVE MARKERS SHALL BE INSTALLED BEHIND EACH VALVE BOX WHEN VALVE IS LOCATED
WITHIN EASEMENT OR R.O.W.

VALVE WITHIN | VALVE WITHIN INSTALL VALVE MARKER
PAVEMENT | R.O.W.EASEMENT PER DETAIL
SAW CUT ALL AROUND
WORD "WATER"
EXISTING HMAC ‘ ON COVER
‘ — 9"TYP. NATURAL GRADE
DEPTH VARIES EXIST . §
BASE \
f #5 BARS @
MID-DEPTH .
=2
/ SELECT BACKFILL PLACED =
SUBGRADE IN 8" LAYERS MAX. %
THICKNESS COMPACTED
TO MATCH EXISTING
ADJUSTABLE DENSITY ABOVE
2-PIECE CAST ? APPROVED PIPE/VALVE
IRON VALVE BOX "~ BEDDING MATERIAL
& COVER ON ALL ]
BURIED GATE VALVES P I g -]

NOT TO SCALE

PROPERTY OF

CRYSTAL
.y CLEAR

*_Special Utility District

M&S ENGINEERING
POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.com | 830-228-5446

TYPICAL IRON VALVE BOX @
DETAILS

APPROVED REVISION
JUN 2015 OCT 2025
SHEET
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3"

ESS

|-—— 32" —=|

| — 23" WHITE
LETTER (TYP)
3
6"
J
BLUE BACKGROUND —’
DECAL B
DECAL
DETAIL

M vV,

METER VALVES
| 3" =]
1" BLUE WHITE BACKGROUND
LETTERING /— BLUE BACKGROUND
1
\{: Fe 1" WHITE
R "
w 0,/_ LETTERING
ClAg
10.75" ST
UIE
g A
G

WATER AIR RELEASE
CROSSING VALVE

DECALS

NOTES:
FIBERCURVE COMPOSITE MARKER POST.
VALVES, & AIR RELEASE VALVES PER ITEM DETAIL.
ON PLANS

ALL ROAD CROSSINGS.

X

WA N\

1. MARKERS SHALL BE 66" COMPOSITE POSTS SIMILAR TO RHINO

2. MARKERS SHALL BE PLACED AT ALL GATE VALVES, FLUSHING

3. MARKERS SHALL BE PLACED AT WATER METERS AS SPECIFIED

4. PIPELINE MARKERS SHALL BE PLACED ON R.O.W./FENCE LINE AT

m
|-—— 32" —=—
6"
N— ORANGE AND
WHITE
REFLECTIVE
TAPE
ORANGE AND /
WHITE
$EEII§ECTIVE WATER
CROSSING
DECAL
66" 66"
~ \\
|™——BLUE |™——BLUE
18" 18"
BURY BURY
DEPTH DEPTH

MARKER
DETAIL

NOT TO SCALE

PROPERTY OF

CRYSTAL

* Special Utility District

Est. 1964 CLEAR MARKER DETAILS

APPROVED REVISION
@ M&S ENGINEERING| Jun2015 NOV 2019
POWER & UTILITY ENGINEERS
TXENG FIRM #F-1394 | TBPELS FIRM #10169800 SHEET
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BURY LINE MUST BE VISIBLE
AND NO MORE THAN 3" ABOVE

FINISHED GRADE

/ FINISHED GRADE

EDGE OF R.O.W.

2" PORT
(TYP. OF 2)

STREET OR CURB).

VERTICAL CLEARANCE FROM

7 LOWEST CONNECTION TO

ADJACENT GRADE 18"-24"

ADJUSTABLE CAST
IRON VALVE BOX

& COVER ON ALL
BURIED GATE VALVES

UNDISTURBED /

TRENCH WALL

—— SEE IRON

VALVE BOX
DETAIL

GRAVEL AT
WEEP HOLES
(SEE TABLE
THIS SHEET)

~+— VARIES —=
WATER MAIN M
(6" OR LARGER) 6" GATE VALVE
ANCHOR TEE, M.J.
SIZE AS REQUIRED AND
REQUIRED THRUST BLOCKING
(REFERENCE THRUST BLOCK
DETAIL).
GRAVEL AT WEEPHOLE
LENGTH OF CU. FT. OF GRAVEL
HYDRANT RISER REQUIRED
3 2.5
4 3
5' 3.5
6' 4
>6' TBD BY CCSUD

3'-6" MIN. COVER

UNDISTURBED
TRENCH WALL

REQUIRED THRUST BLOCKING

(SEE THRUST BLOCKING
ANCHORING DETAIL).

NOT TO SCALE

NOTE:

1.

THE EARTHBEARING SURFACE SHALL BE THE
UNDISTURBED TRENCH WALL.

ALL PIPE JOINTS SHALL BE KEPT FREE FROM
CONCRETE.

ALL FITTINGS AND FITTING JOINTS MUST BE
WRAPPED W/ THREE LAYERS OF 8-MIL
POLYETHYLENE IN ACCORDANCE WITH AWWA
C105-10, OR LATEST REVISION THERE OF.

12"x12"x4" THICK CONCRETE BLOCKS SHALL
BE INSTALLED DIRECTLY UNDER ALL VALVES,
FITTINGS, ETC.

PROPERTY OF

CRYSTAL
.y CLEAR

*_Special Utility District

FIRE HYDRANT DETAIL

Al

STANDARD TYPE FIRE HYDRANT
W/ 2- 2 1/2" DISCHARGE NOZZLES,
4 1/2" PUMPER NOZZLES (TO FACE

WwWW.MSENGR.com | 830-228-5446

APPROVED REVISION
M&S ENGINEERING| unz01s | unzoze
POWER & UTILITY ENGINEERS
TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET

1 OF 1




Date: Jun 01, 2026, 10:38am User ID: kvogler

File: S:\Standards\02 Details\O7 Utility District\CRYSTAL CLEAR SUD\CCSUD Wtr Details\Fire Hydrant Det.dwg

FINISHED GRADE —\

2

e} 12"

[r4

L

(e}

w

0]

[a]

w
BURY LINE MUST BE VISIBLE O]
AND NO MORE THAN 3" ABOVE
FINISHED GRADE

——

HOSE NOZZLE

STANDARD TYPE FIRE HYDRANT
W/ 4 1/2" PUMPER NOZZLE (TO
FACE STREET OR CURB). SEE
CCSUD SPECIFICATION FOR
DETAILED INFORMATION.

VERTICAL CLEARANCE FROM
LOWEST CONNECTION TO
ADJACENT GRADE 18"-24"

ADJUSTABLE CAST
IRON VALVE BOX

& COVER ON ALL
BURIED GATE VALVES

WATER MAIN
(6" OR LARGER)

UNDISTURBED )
TRENCH WALL @&

24" MIN.
36" MAX.

—— SEE IRON

VALVE BOX
DETAIL

4'MIN. COVER
5'MAX. COVER

UNDISTURBED
/ TRENCH WALL

T ————— REQUIRED THRUST BLOCKING

i J\/x ”I/ (SEE THRUST BLOCKING
Lo  FTE . ANCHORING DETAIL).
6" D.IP. *
(RJ)
18" MIN.
6" GATE VALVE ‘
ANCHOR TEE, M.J.
SIZE AS REQUIRED AND
REQUIRED THRUST BLOCKING %‘EAE‘\AE;C’)*LTES
(REFERENCE THRUST BLOCK
DETAL), (SEE TABLE
THIS SHEET) NOT TO SCALE
NOTE:
1. THE EARTHBEARING SURFACE SHALL BE THE
UNDISTURBED TRENCH WALL.
GRAVEL AT WEEPHOLE 2. ALL PIPE JOINTS SHALL BE KEPT FREE FROM
LENGTHOF _|CU. FT. OF GRAVEL CONCRETE.
HYDRANT RISER|  REQUIRED
3 o5 3. ALL FITTINGS AND FITTING JOINTS MUST BE
- WRAPPED W/ THREE LAYERS OF 8-MIL
4' 3 POLYETHYLENE IN ACCORDANCE WITH AWWA
5' 3.5 C105-10, OR LATEST REVISION THERE OF.
6' 4 4. POLYWRAP SHALL BE SECURED WITH A MINIMUM
>6 TBD BY CCSUD OF THREE CIRCUMFERENTIAL TURNS OF POLY

TAPE.

THE FIRE HYDRANT SHALL BE PLACED A MINIMUM
OF FIVE FEET FROM ALL OBSTRUCTIONS.

A BLUE REFLECTIVE PAVEMENT MARKER MUST
BE PLACED WITH EVERY FIRE HYDRANT
ADJACENT TO A ROADWAY 6" -10" OFF CENTER
LINE OF ROAD ON FIRE HYDRANT SIDE.

PROPERTY OF

CRYSTAL
.., CLEAR

* Special Utility District

(SAN MARCOS)

POWER & UTILITY ENGINEERS

APPROVED REVISION

FIRE HYDRANT AssEMBLY DETALL | AP M&S ENGINEERING| JUN 2015 JUN 2026

TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET
WwWW.MSENGR.com | 830-228-5446

1 OF 1




Date: Jun 01, 2026, 10:38am User ID: kvogler
File: S:\Standards\02 Details\07 Utility District\CRYSTAL CLEAR SUD\CCSUD Wtr Details\Fire Hydrant Det.dwg

UNDISTURBED
TRENCH WALL

WATER MAIN
(6" OR LARGER)

——— 12"

EDGE OF R.O.W.

HOSE NOZZLE \

BURY LINE MUST BE VISIBLE
AND NO MORE THAN 3" ABOVE

FINISHED

/ FINISHED GRADE

GRADE

OPERATING

NUT

——

000
i

STANDARD TYPE FIRE HYDRANT
W/ 5" STORZ CONNECTOR (TO
FACE STREET OR CURB). SEE
CCSUD SPECIFICATION FOR
DETAILED INFORMATION.

VERTICAL CLEARANCE FROM
|~ LOWEST CONNECTION TO
ADJACENT GRADE 18"-24"

ADJUSTABLE CAST
IRON VALVE BOX

& COVER ON ALL
BURIED GATE VALVES

SEE IRON
VALVE BOX
DETAIL

k

s

S\
/g e

GRAVEL AT
WEEP HOLES

(SEE TABLE
THIS SHEET)

5

UNDISTURBED
TRENCH WALL

4'MIN. COVER

6" GATE VALVE

ANCHOR TEE, M.J.

SIZE AS REQUIRED AND
REQUIRED THRUST BLOCKING
(REFERENCE THRUST BLOCK
DETAIL).

GRAVEL AT WEEPHOLE
LENGTH OF CU. FT. OF GRAVEL
HYDRANT RISER REQUIRED

3' 25

4 3

5' 3.5

6' 4

>6' TBD BY CCSUD

—+— VARIES —

REQUIRED THRUST BLOCKING

V| F
7
(SEE THRUST BLOCKING
ANCHORING DETAIL).
NOTE:

1. THE EARTHBEARING SURFACE SHALL BE THE
UNDISTURBED TRENCH WALL.

2. ALL PIPE JOINTS SHALL BE KEPT FREE FROM

CONCRETE.

3. POLYWRAP SHALL BE SECURED WITH A
MINIMUM OF THREE CIRCUMFERENTIAL TURNS

OF POLY TAPE.

4. 12"x12"x4" THICK CONCRETE BLOCKS SHALL
BE INSTALLED DIRECTLY UNDER ALL VALVES,

FITTINGS, ETC.

NOT TO SCALE

PROPERTY OF

CRYSTAL
.y CLEAR

*_Special Utility District

FIRE HYDRANT ASSEMBLY DETAIL
(NEW BRAUNFELS)

M&S ENGINEERING

POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
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APPROVED REVISION
JUN 2015 JUN 2026
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ROW ——=——=——PRIVATE PROPERTY

ROW OR FENCE LINE — CAP WITH #16 STAINLESS
SCREEN
6-FOOT TALL 2-3 INCH GALVANIZED T
METAL STABILIZATION POST W/ CAP.
POST SHALL HAVE THE BOTTOM
2-FOOT EMBEDED IN CONCRETE
00 CONC INSTALL VALVE
A / MARKER PER
@\ DETAIL

STAINLESS STEEL

16"

HOSE CLAMP
NATURALGROUND\ /’ COUPLING
1' MIN. COVER
i i =N
* | | ~U L th 1
2

1-6" MAX.

&L
®_

CONCRETE FOOTING L T T T I T T 1
NOTES:

1. COMBINATION AIR VALVE SHALL BE SET NEXT TO FENCE
AND/OR ROW LINE WITH GALVANIZED RISER PIPE AT
FENCE/ROW LINE. THE RISER SHALL BE STABILIZED WITH
A 6 FT TALL, 2-3 INCH GALVANIZED POST. THE
STABILIZATION PIPE SHALL BE HAVE THE BOTTOM 2 FT
EMBEDDED IN CONCRETE. THE RISER PIPE SHALL BE
SECURED TO THE STABILIZATION POST WITH STEEL HOSE
CLAMP.

2. COMBINATION AIR VALVES SHALL BE INSTALLED AT HIGH
POINTS IN THE WATER MAIN (SEE PLANS).

3. SERVICE SADDLES SHALL BE SECURED WITH A MINIMUM

N

2" THICK BRICK SUPPORT
FOR METER BOX

(CONTINUOUS
UPGRADE TO ARV)

(TO BE INSTALLED
AT HIGH POINT OF MAIN)

®

OF THREE LAYERS CIRCUMFERENTIAL TURNS OF POLY WATER MAIN
TAPE.
MATERIAL
TAP MATERIAL LIST LIST SIZES
1-INCH | 2-INCH
LABEL ITEM TAP | TAP
A APPROVED TAPPING SADDLE " 2
B CORPORATION STOP A" 2"
c CTS SDR9 HDPE TUBING A" 2"
D BRASS BALL VALVE WITH LEVER " 2
E BRASS NIPPLE THREADED A" 2"
F COMBINATION AIR VALVE PER AEL*
DFW2830FD OR
G METER BOX AND LID DFW2836F D™
H GALVANIZED IRON PIPE AND FITTINGS A" 2"
* AEL = APPROVED EQUIPMENT LIST
** METER BOX TO BE INSTALLED AS NECESSARY TO COVER
FULL DEPTH OF COMBINATION AIR RELEASE VALVE. NOT TO SCALE
PROPERTY OF APPROVED REVISION
Clgi STA‘UL @ M&S ENGINEERING]| Jun2015 OCT 2020
1 CLEAR |coMsinaTioN AR VALVE DETAIL POWER & UTILITY ENGINEERS
:964 . oqe . . TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EEl—
Specnal Utlllty District Www.MSENGR.com | 830-228-5446 ] OF
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GROUND OR
STREET SURFACE _\\

6-FOOT TALL 2-3 INCH GALVANIZED

METAL STABILIZATION POST W/ CAP.

POST SHALL HAVE THE BOTTOM
2-FOOT EMBEDED IN CONCRETE Q

INSTALL VALVE
MARKER PER DETAIL \

2"x* Gl
NIPPLE,
Thd.

2" G.l. SOLID
PLUG, Thd.

36"

VALVE BOX "
1" ECCENTRIC TAP _\\ CONCRETE

1" SOLID PLUG, Thd.

RESTRAINED

20"

L

f

FOOTING

o
[

X" WATER MAIN ——=—

o
I

o
I

o
1l

/

NOTE:

TAPE.

X"x2" ECCENTRICALLY J \\ 2"

TAPPED CAP, M.J.

2"x6" G.I. NIPPLE, Thd.

3. ALL PIPE JOINTS SHALL BE KEPT FREE FROM CONCRETE.

\— 2"90° G.I. ELL, Thd.

12" G.I. NIPPLE, Thd.

2" SQUARE TOP

OPEN LEFT THREADED

1. BURIED PIPING, FITTINGS, AND FITTINGS JOINTS SHALL BE WRAPPED IN POLYWRAP.

2. THE EARTHBEARING SURFACE SHALL BE THE UNDISTURBED TRENCH WALL.

4. POLYWRAP SHALL BE SECURED WITH A MINIMUM OF THREE CIRCUMFERENTIAL TURNS OF POLY

NOT TO SCALE

PROPERTY OF

CRYSTAL
.y CLEAR

*_Special Utility District

FLUSH VALVE DETAIL

[AY M&S ENGINEERING

POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
WwWW.MSENGR.com | 830-228-5446

APPROVED REVISION
OCT 2020 DEC 2024
SHEET
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[TRENCH WIDTH

NATURAL GRADE

/ 6" DETECTABLE MARKER TAPE

SPOIL BANK BACKFILL

(NO ROCKS LARGER THAN 2")

COMPACT WITH SEVERAL

7 PASSES OF BACKFILLING
. 12" _—| MACHINERY

18" MAX.
DEPTH

o — 5 4o —— —=|— _oft\ﬁi* CLASS C CONCRETE

D,

e

~! 4 x4-W2.9xW2.9 WIRE

\ WELDED FABRIC
SELECT GRANULAR

\ BEDDING MATERIAL
DUCTILE IRON PIPE

PIPE
6" TYP. 0.D. 6" TYP.
D, | D, | D,
4"ORSMALLER | 36" | 6" | 4"
6"-8" 30" | 12" | 6"
12" ORLARGER | 42" | 12" | 6"

NOTES

1.  SEE PLANS FOR PIPE DIAMETER AND LENGTH WITH RESTRAINED

PUSH-ON JOINTS.

2. WRAP DUCTILE IRON PIPE IN POLYWRAP AND SECURE WITH

POLYTAPE.

3. CENTER JOINT OF PIPE ON CROSSING CENTERLINE.

TRENCH SAFETY NOTES

1.  TRENCH SAFETY SYSTEM, SHORING OR SIDE SLOPE TO BE IN
ACCORDANCE WITH OSHA STANDARDS.
2. TRENCH SAFETY SYSTEM PLAN TO BE PROVIDED BY CONTRACTOR

PRIOR TO CONSTRUCTION.

NOT TO SCALE

PROPERTY OF

CRYSTM" CONCRETE CAP
T CLEAR DETAIL

*_Special Utility District

[AY M&S ENGINEERING

POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.com | 830-228-5446

APPROVED REVISION
OCT 2025 FEB 2026
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SECONDARY AND
GENERAL BACKFILL

— T .
T TT t

18" 124" 3" DETECTABLE UNDERGROUND
WARNING TAPE
UNDISTURBED EARTH

— 6" MIN.

CLASS D CONCRETE

PIPE O.D.

+ 12" MIN.
— 6" MIN.

PAY ITEM LIMITS —f—=—

PROPOSED MAIN: CENTER T
PIPE IN TRENCH «J)
PIPE CRADLE SUPPORT /

(ANCHOR PIPE IF NEEDED
TO PREVENT FLOTATION)

—

PIPE O.D. + 12" MIN.

PIPE O.D. + 24"
24" MAX.

CONCRETE ENCASEMENT

TIE DOWN WIRE TO

NOTES: PREVENT FLOTATION

1. ALL CONCRETE ENCASEMENT SHALL BE POURED AT A PLANE 6"
ABOVE THE PIPE BETWEEN EXCAVATED TRENCH WALL.

2. CONCRETE ENCASEMENT WILL BE USED ONLY WHERE CALLED
OUT IN THE PLANS AND LIMITS OF PAYMENT WILL BE PER THIS
DETAIL.

3. BACKFILL AND RESTORATION WORK WILL BE PER APPROPRIATE
TRENCH DETAIL WITH EMBEDMENT FOLLOWING THIS DETAIL. PIPE

4. SUPPORTS ARE SUBSIDIARY TO CONCRETE ENCASEMENT

PRECAST CRADLE
BLOCK OR APPROVED
SUBSTITUTE

PIPE CRADLE SUPPORT

NOT TO SCALE

PROPERTY OF APPROVED REVISION

CRYSTAL M&S ENGINEERING| Mav2ots | Fes2022

Est. 1964 CLEAR CONCRETE ENCASEMENT DETAIL POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EEl—

* Spec1al Utility District WWW.MSENGR.com | 830-228-5446
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WATER DISTRIBUTION MAIN

TAP SIDE OF PIPE

NOTES:

1.

FOR SHORT SERVICE CONNECTIONS THE HOUSE
SIDE OF THE METER BOX SHALL BE LOCATED 2
FEET BEHIND THE PROPOSED DISTRIBUTION
MAIN INSIDE PRIVATE PROPERTY BETWEEN THE
WATER MAIN AND THE HOUSE OR BUILDING THAT
IS BEING SERVICED BY THAT METER.

ALL SHORT SERVICES SHALL HAVE THEIR OWN

INDIVIDUAL SADDLE TAP.

3. ONE (1) 3/4" CORPORATION STOP SHALL BE
INSTALLED FOR SINGLE METER INSTALLATION.
REFER TO LONG SERVICE DETAIL FOR LAYOUT

AND TYPE.

4. METERS SHALL BE HORIZONTALLY PLACED 5

FEET FROM THE LOT LINE.

SHORT SERVICE DETAIL

SEE METER BOX

INSTALLATI

(DETAIL BELOW)

LOT LI

NE SINGLE PUAL LOT LINE
T~ METER METER | o
INSTALL INSTALL

ON

LoT
5

SEE METER BOX
INSTALLATION
(DETAIL BELOW)

( EDGE OF ROW/

PROPERTY LINE

ROADWAY

SEE NOTES BELOW
(PROPERTY LINE TO
PROPERTY LINE)

EDGE OF ROW/
PROPERTY LINE

0

V7

\@ () DISTRIBUTION MAIN

(

NOTES:
HDPE CASING SHALL BE USED WHEN SERVICE LINES ARE BORED.
SCHEDULE 40 PVC CASING MAY BE USED FOR OPEN CUT INSTALLATIONS.

1.
2.
3.

4.

FOR LONG SERV!

) UTILITY EASEMENT

ICE CONNECTION, THE HOUSE SIDE OF THE METER BOX

SHALL BE 2 FEET INSIDE THE EASEMENT IN PRIVATE PROPERTY.
METERS SHALL BE HORIZONTALLY PLACED 5 FEET FROM THE LOT LINE.

r MAXIMUM OF 2"

AT T LT

PROFILE VIEW

PROPERTY

PRIOR TO METER INSTALLATION

NOTES:

OWNER'S
RESPONSIBILITY

1. METER BOX SHALL BE SET INTO GROUND TO SIT SLIGHTLY ABOVE NATURAL

GRADE (NO MORE THAN 2").

2. USE NATIVE TOP SOIL TO BACKFILL TO EDGE OF METER BOX LID. BACKFILL

TO NATURAL GRADE.

NOT TO SCALE

CCSUD
RESPONSIBILITY

PLAN VIEW

LONG SERVICE DETAIL

NATURAL GRADE

MATERIAL LIST*

SHORT SERVICE

3/4" SERVICE SADDLE FORD
A #5S91 OR SMITH-BLAIR -
MODEL 317

3/4" CORP. STOP
(I.P. x COMP) FORD -
#FB1100-3-G-NL

[} 3/4" POLYETHYLENE AWWA, C901-SDR 9

PLASTIC METER BOX, MODEL NO. DFW1300.12.1C OR
DFW1600X.12.1C

METER BOX LID, MODEL NO. DFW1200.1CLID OR
DFW1500.1C.LID

3/4" BALL VALVE (METER CONV. x COMP.) FORD
#BA43-332W-G-NL

G BRASS METER BUSHING
H 5/8" x 3/4" WATER METER (BY CCSUD)

BRASS METER COUPLING
MALE IPT x SWIVEL COUPLING NUT

J 1" THREADED NIPPLE

LONG SERVICE

WATER
MAIN B

K TEMPORARY METER SPACER (7 1/2" IN LENGTH)
2" SERVICE SADDLE FORD

L -

2" GATE VALVE
(THEADED END)
2" BRASS COMPRESSION
MALE ADAPTER
2" CARRIER PIPE
o (POLYETHYLENE
C901, SDR 9)
INSIDE 4" CASING
MALE END 3/4" CORP. STOP
2"x 3/4" BRASS
COMPRESSION ADAPTER
(SINGLE SERVICE)
3/4" x 3/4" x 2" BRASS
COMPRESSION SERVICE
TEE (DUAL SERVICE)

*MATERIALS SHALL BE PER THE APPROVED
EQUIPMENT LIST (AEL) OR APPROVED EQUIVALENT.

PROPERTY OF

CRYSTAL
.y CLEAR

* Special Utility District

STANDARD

SERVICE CONNECTION

DETAILS

APPROVED REVISION
@ M&S ENGINEERING] JuN2015 MAY 2026
POWER & UTILITY ENGINEERS
TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET

www.MSENGR.com | 830-228-5446
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PROPERTY
OWNER'S
RESPONSIBILITY

CCSUD
RESPONSIBILITY

<K

SEE NOTE 2

)

NOT TO SCALE

/
| H G F
I [lia]
7
H
I sl
| G
N
PLAN VIEW
WATER
DISTRIBUTION
MAIN
TAP SIDE
OF PIPE
METER TAP PROFILE
PRIOR TO METER INSTALLATION
NOTES:

_®

" APPROVED
MATERIAL LIST BRAND/MODEL
A | 1" SERVICE SADDLE FORD
1" CORPORATION
B STOP FORD
C POLYETHYLENE CONTINENTAL

AWWA, C901-SDR 9

D |METER BOXAND LID

1"x3/4"x7 1/2" U
E | BRANCH MANIFOLD
CONNECTION

MUELLER

LOCKABLE 3/4"
F |ANGLE METER STOP
WITH PADLOCK

BRASS METER
G BUSHING KAMSTRUP

WATER METER
H INSTALLED BY
CCSuD

FORD

BRASS METER
COUPLING
MALE IPT X SWIVEL
COUPLING NUT

1" THREADED
NIPPLE

TEMPORARY METER
K SPACER
(7 1/2" IN LENGTH)

*MATERIALS SHALL BE PER THE
APPROVED EQUIPMENT LIST (AEL) OR
APPROVED EQUIVALENT.

DFW PLASTICS

1.  METER BOXES SHALL NOT BE PLACED IN SIDEWALKS, DRIVEWAYS, PARKING
AREAS, OR VEHICULAR TRAFFIC AREAS.

2. ANGLE STOP PLACED A MAXIMUM OF 4" FROM BACK OF BOX THAT FACES

CURB.

3. SERVICES FOR NON-RESIDENTIAL CUSTOMERS OR IRRIGATION USES SHALL
BE EQUIPPED WITH A BACKFLOW PREVENTION ASSEMBLY AS REQUIRED BY
CCUSD CROSS-CONNECTION AND BACKFLOW PREVENTION PROGRAM.
BYPASS NOT PERMITTED ON SERVICES THAT ARE IRRIGATION ONLY.

PROBERTY OF

CRYSTAL
.y CLEAR

* Special Utility District

STANDARD
SERVICE CONNECTION WITH
IRRIGATION METER
DETAILS

®

APPROVED

REVISION

M&S ENGINEERING

JUN 2015

DEC 2025

POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
www.MSENGR.com | 830-228-5446
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1IN MATERIAL LIST BQ:ﬁ;%\éEDDEL
PROPERTY CCsuD
OWNER'S RESPONSIBILITY 1" SERVICE SADDLE FORD
RESPONSIBILITY
B | 1" CORPORATION STOP FORD
7 0 20 27 2 2
p S LR c | POLYETHYLENE AWWA, | Lo reont
g A C901-SDR-9
/ g EENOTEZ o | 1"I"ANGLE METER CORD
7 § STOP
g % E METER BOXAND LID |DFW PLASTICS
é / BRASS METER BUSHING
% g F | -SIZE AS REQUIRED TO FORD
¢ % CONNECT ANGLE METER
ﬁ g STOP TO METER
7 7 WATER METER
q ! G | INSTALLEDBY cosup | AMSTRUP
S BRASS WATER METER
H | COUPLING MALE IPT x FORD
PLAN VIEW SWIVEL COUPLING NUT
[ | |1 1/4" THREADED NIPPLE
TEMPORARY METER
J SPACER
(10 3/4" IN LENGTH)
' 4
\
\ /
\ /
\ /
\ /
\ /
\ /
\
\ ; F D
A 7 ;
/
7/
WATER 1" PVC
MAIN MALE
ADAPTER
C
PROFILE VIEW PRIOR TO METER INSTALLATION
NOTES:
1. WATER SERVICE PIPE SHALL BE POLYETHYLENE PIPE, COPPER TUBING SIZE (CTS), MEETING THEIR REQUIREMENTS OF AWWA C901 AND
NSF 61 CERTIFIED FOR USE WITH POTABLE DRINKING WATER.
2. SERVICE SADDLE SHALL BE WRAPPED COMPLETELY WITH 8 MIL POLYETHYLENE FILM.
3. TOP OF BOXES MUST BE 2" ABOVE GROUND OR FLUSH WITH PAVEMENT SURFACE.
4. BEDDING AND BACKFILL FOR ALL PIPING, TUBING AND APPURTENANCES SHALL BE PER CCSUD SPECIFICATIONS.
5. SHORT SERVICE METERS SHALL BE PLACED WITH FRONT OF METER BOX 2-FEET BEHIND THE WATER MAIN. LONG SERVICE METERS SHALL
BE PLACED WITH FRONT OF METER BOX 2-FEET BEHIND PROPERTY LINE. ALL METERS SHALL BE PLACED WITHIN CCSUD EASEMENT.
6. METER BOXES SHALL NOT BE PLACED IN SIDEWALKS, DRIVEWAYS, PARKING AREAS, OR VEHICULAR TRAFFIC AREAS.
7.  ANGLE STOP PLACED A MAXIMUM OF 4" FROM BACK OF BOX THAT FACES CURB.
8. SERVICES FOR NON-RESIDENTIAL CUSTOMERS OR IRRIGATION USES SHALL BE EQUIPPED WITH A BACKFLOW PREVENTION ASSEMBLY AS

REQUIRED BY THE CCSUD CROSS-CONNECTION AND BACKFLOW PREVENTION PROGRAM. BYPASS NOT PERMITTED ON SERVICES THAT ARE
IRRIGATION ONLY.

APPROVED REVISION

CRYSTAL

DEC 2025

)y CLEAR

* Special Utility District

LARGE METER DETAIL
1-INCH

M&S ENGINEERING

POWER & UTILITY ENGINEERS

TXENG FIRM # F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.COM | (830) 228-5446 1
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1.5IN AND 2 IN MATERIAL LIST APPROVED

PROPERTY CCSUD BRAND/MODEL
RES?’\(I;/I\’:‘SEISISLITV RESPONSIBILITY A SERVICE SADDLE FORD/SMITH BLAIR
///'///I///I///I///I///I///I///I///I///I///l///’///'/,,‘ B 2" GATE VALVE MATCOMUELLER

Y, 2" AWWA C901-SDR 9
Y C | WATER SERVICE PIPE CONTINENTAL

2" BRASS COUPLING -

D COMPRESSION FORD
TO MALE IPT
E | 2"BRASS TEE - FEMALE IPT FORD
F | 2"BRASS CLOSE - NIPPLE FORD
2" ANGLE METER STOP,
G FEMALE IPT x METER FORD
FLANGE
H 2" BRASS NIPPLE FORD

2" BRASS ELBOW,
FEMALE IPT
2" LOCKABLE CURB STOP -

FORD

J | " FEMALE IPTINLET & FORD
OUTLET
2" BRASS COUPLING -
K | SERVICE TUBING TO MALE FORD
iPT
L| METERBOXANDLID DFW PLASTICS
2%1-172" BRASS METER
> " ADAPTER FoRD
LYW VW22 (FOR 1Nwé2T é“fgﬁ,ﬁ ;:}NLY -
2"WATER METER, LENGTH
17", PURCHASED FROM
PLAN VIEW N | ccsup;or 15" WATER KAMSTRUP

METER, LENGTH 13"
(INSTALLED BY CCSUD)

2" SERVICE LINE (MUST
MEET PLUMBING CODE)

CUSTOMER CUT-OFF
VALVE

\|:H=I‘ o | CUSTOMER VALVE BOX
AND LID

2" BALL VALVE, FENALE PT

x METER FLANGE, WITH

R HAND LEVER AND FORD
PADLOCK WINGS

2" ANNEALED SEAMLESS

S | TYPE "k’ SERVICE TUBING
PER ASTM B88
L I .

D NN \N

WATER SERVICE TAP
PROFILE VIEW

NOTES:

1. WATER SERVICE PIPE SHALL BE POLYETHYLENE PIPE, COPPER TUBING SIZE (CTS), MEETING THE REQUIREMENTS OF AWWA C901 AND NSF 61 CERTIFIED
FOR USE WITH POTABLE DRINKING WATER.

2. SERVICE SADDLE SHALL BE WRAPPED COMPLETELY WITH 8 MIL POLYETHYLENE FILM.

3. TOP OF BOXES MUST BE 2" ABOVE GROUND OR FLUSH WITH PAVEMENT SURFACE.

4. ALL1-1/2" AND 2" METERS SHALL BE INSTALLED ON SEPARATE SERVICE CONNECTIONS.

5. BEDDING AND BACKFILL FOR ALL PIPING, TUBING AND APPURTENANCES SHALL BE PER CCSUD SPECIFICATIONS.

6. SHORT SERVICE METERS SHALL BE PLACED WITH FRONT OF METER BOX 2-FEET BEHIND THE WATER MAIN. LONG SERVICE METERS SHALL BE PLACED WITH
FRONT OF METER BOX 2-FEET BEHIND THE PROPERTY LINE. ALL METERS SHALL BE PLACED WITHIN THE CCSUD EASEMENT.

7. METER BOXES SHALL NOT BE PLACED IN SIDEWALKS, DRIVEWAYS, PARKING AREAS, OR VEHICULAR TRAFFIC AREAS.

8. ANGLE STOP PLACED A MAXIMUM OF 4" FROM BACK OF BOX THAT FACES CURB.

9. SERVICES FOR NON-RESIDENTIAL CUSTOMERS OR IRRIGATION USES SHALL BE EQUIPPED WITH A BACKFLOW PREVENTION ASSEMBLY AS REQUIRED BY

THE CCSUD CROSS-CONNECTION AND BACKFLOW CONNECTION PREVENTION PROGRAM. BYPASS NOT PERMITTED ON SERVICES THAT ARE IRRIGATION
ONLY.

CRYSTA]L APPROVED REVISION

C I EAR LARGE METER DETAIL M&S ENGINEERING OCT 2025
Y A s1a —— 1.5-INCH AND 2-INCH POWER & UTILITY ENGINEERS SHEET
* SpeCIal Utlllty DlStl‘lCt TXENG FIRM # F-1394 | TBPELS FIRM #10169800

WWW.MSENGR.COM | (830) 228-5446 1 O F 1
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LEGEND

DESCRIPTION

12" CLA-VAL SERIES 90 Pressure Rreducing Valve w/ XP2F Metering Package

6" OR 4" CLA-VAL Series 90 Pressure Rreducing Valve w/ XP2F Metering Package

12" KENNEDY SERIES 7000 NRS GATE VALVE (OPEN LEFT)

6" KENNEDY SERIES 7000 NRS GATE VALVE (OPEN LEFT)

12" CLA-VAL MODEL X43H STRAINER

6" OR 4" CLA-VAL MODEL X43H STRAINER

12" EBAA MEGAFLANGE

6" EBAA MEGAFLANGE

9

12" DUCTILE IRON PIPE INLET CONNECTION

10

12" DUCTILE IRON PIPE OUTLET CONNECTION

11

PIPE PENETRATION SEAL

12

PIPE SUPPORTS

13

PRECAST CONCRETE VAULT

14

alv|alw|w|[alalalalalanv[N]a]a

36" X 36" ALUMINUM HATCH (H20 RATED, NOT INTENDED FOR TRAFFIC LANES)

15

12"@ DRAIN OPENING

16

STEPS

17

%" CLA-VAL MODEL CRD-L PRESSURE REDUCING VALVE WITH BALL VALVE

18

%" ZURN MODEL 350 DOUBLE CHECK BACKFLOW PREVENTER

19

alalala

%" X 1-1/4" CLA-VAL MODEL PDA AUTOMATIC VAULT DRAIN ASSEMBLY

20

1-1/4" VAULT DRAIN ASSEMBLY OUTLET

NOTES: FITTINGS ARE DUCTILE IRON IN ACCORDANCE WITH ANSI/AWWA

C110/A21.10. FLANGES ARE ANSI CLASS 125, B16.1.

SECTION A-A PIPE SPOOLS ARE CL53 DUCTILE IRON WITH FLANGES IN ACCORDANCE
WITH ANSI/AWWA C115/A21.15. FLANGES ARE ANSI CLASS 125, B16.1.

INTERIOR COATING MEETS THE REQUIREMENT OF NSF-61 STANDARD.

EXTERIOR COATING TO BE A 2-PART EPOXY.

THE VAULT WILL BE DELIVERED IN THREE (3) SECTIONS. OFF-LOADING

POUNDS.

AND SETTING OF EACH SECTION BY INSTALLING CONTRACTOR, NOT ESI
FAB SYSTEMS. THE HEAVIEST LIFT WILL BE APPROXIMATELY 30,000

JOINT SEALANT WILL BE SUPPLIED FOR INSTALLATION BY CONTRACTOR
BETWEEN THE THREE (3) SECTIONS.

PIPE AND FITTINGS ARE NON-DOMESTIC.

REV | DATE JSTANDARD CONTROL VAULT

4/30/26 FOR REVIEW

B FAB SYSTEMS

15410 S MAHAFFIE ST
OLATHE, KS 66062

PH: 816-468-9119 - www.esiwater.com

PROJECT: CCSUD - STANDARD
CONTROL VAULT 12"

PROPERTY OF

CRYSTAL

APPROVED REVISION

PREASSEMBLED

MAY 2026

12" CONTROL VAULT POWER & UTILITY ENGINEERS

CLEAR PRESSURE REDUCING VALVE M&S ENGINEERING
Est.1964

*_Special Udlity District

DETAIL TXENG FIRM # F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.COM | (830) 228-5446
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LEGEND
DESCRIPTION

" OR 6" CLA-VAL Series 90 Pressure Rreducing Valve w/ XP2F Metering Package
, 3" OR 2" CLA-VAL Series 90 Pressure Rreducing Valve w/ XP2F Metering Pack3:
" OR 6" KENNEDY SERIES 7000 NRS GATE VALVE (OPEN LEFT)

" KENNEDY SERIES 7000 NRS GATE VALVE (OPEN LEFT)

" OR 6" CLA-VAL MODEL X43H STRAINER

", 3" OR 2" CLA-VAL MODEL X43H STRAINER

" OR 6" EBAA MEGAFLANGE

' EBAA MEGAFLANGE

" OR 6" DUCTILE IRON PIPE INLET CONNECTION

8" OR 6" DUCTILE IRON PIPE OUTLET CONNECTION

PIPE PENETRATION SEAL

PIPE SUPPORTS

PRECAST CONCRETE VAULT (12'-0" X 7'-0" FOR 8" MAIN) OR (10'-0" X 7°-0" FOR
6" MAIN) INSIDE DIMENSIONS

36" X 36" ALUMINUM HATCH (H20 RATED, NOT INTENDED FOR TRAFFIC LANES)
12"@ DRAIN OPENING

STEPS

%" CLA-VAL MODEL CRD-L PRESSURE REDUCING VALVE WITH BALL VALVE
%" ZURN MODEL 350 DOUBLE CHECK BACKFLOW PREVENTER

¥4" X 1-1/4" CLA-VAL MODEL PDA AUTOMATIC VAULT DRAIN ASSEMBLY

1-1/4" VAULT DRAIN ASSEMBLY OUTLET

o
2

ONEEEEEEE

w|w|ala]alala]alvd|Nn]a]-

-

-

-

NOTES: FITTINGS ARE DUCTILE IRON IN ACCORDANCE WITH ANSI/AWWA
C110/A21.10. FLANGES ARE ANSI CLASS 125, B16.1.

SECTION A-A PIPE SPOOLS ARE CL53 DUCTILE IRON WITH FLANGES IN ACCORDANCE
WITH ANSI/AWWA C115/A21.15. FLANGES ARE ANSI CLASS 125, B16.1.

INTERIOR COATING MEETS THE REQUIREMENT OF NSF-61 STANDARD.

EXTERIOR COATING TO BE A 2-PART EPOXY.

THE VAULT WILL BE DELIVERED IN THREE (3) SECTIONS. OFF-LOADING
13-0° FOR 8 MAIN - 11'-0° FOR 6° MAIN AND SETTING OF EACH SECTION BY INSTALLING CONTRACTOR, NOT ESI

FAB SYSTEMS. THE HEAVIEST LIFT WILL BE APPROXIMATELY 23,000
POUNDS FOR AN 8" SYSTEM AND 18,000 POUNDS FOR A 6" SYSTEM.

12’-0" FOR 8° MAIN - 10'-0° FOR 6 MAIN

JOINT SEALANT WILL BE SUPPLIED FOR INSTALLATION BY CONTRACTOR
BETWEEN THE THREE (3) SECTIONS.

PIPE AND FITTINGS ARE NON-DOMESTIC.

B FAB SYSTEMS

15410 S MAHAFFIE ST
OLATHE, KS 66062
PH: 816-468-9119 - www.esiwater.com

PROJECT: CCSUD - STANDARD

PLAN VIEW CONTROL VAULT 8" OR 6"

DRAWN BY: BC

PROPERTY OF APPROVED REVISION

CR Y ST! HL PREASSEMBLED MAY 2026
PRESSURE REDUCING VALVE M&S ENGINEERING
—— CL]EAR 8" OR 6" CONTROL VAULT POWER & UTILITY ENGINEERS SHEET

* . o - DETAIL TXENG FIRM # F-1394 | TBPELS FIRM #10169800
Specml UtllltyDlStrlCt WWW.MSENGR.COM | (830) 228-5446
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INSTALL X" PIPE AS

i

ESI FAB SYSTEMS
PRV ASSEMBLY

NEEDED TO MAKE

EXISTING X" PIPE

(SEE NOTE 4) (SEE NOTE 3)

12" MINIMUM

SEE NOTE 2

X" 45° BEND (MJ)

CONNECTION T

s

(FULLY RESTRAINED)

X" D.l. PIPE

(LENGTH TO FIT) /
X" 45° BEND (MJ)

(FULLY RESTRAINED)

REDUCER (MJ)
SIZE VARIES
(IF REQUIRED)

EBAA MEGALUG
SIZE VARIES
(NSPI)

NOTES:

1.

SELECT FILL SHALL BE CRUSHED LIMESTONE CONFORMING TO TXDOT STANDARD
SPECIFICATIONS ITEM 247, TYPE "A", GRADES 1 OR 2. SELECT FILL SHALL BE
PLACED IN LIFTS WITH A MAXIMUM THICKNESS OF 8 INCHES, AND COMPACTED TO
A MINIMUM OF 98 PERCENT OF MAXIMUM DRY DENSITY AS DETERMINED BY ASTM
D15657, WITH A MOISTURE CONTENT WITHIN THE RANGE OF 2 PERCENTAGE POINTS
BELOW TO 2 PERCENTAGE POINTS ABOVE THE OPTIMUM MOISTURE CONTENT AS
DETERMINED BY TEX-113-E.

SAND BEDDING TO BE PLACED AROUND THE ENTIRE PERIMETER OF THE VAULT.
CONTRACTOR TO VERIFY DEPTH, MATERIAL, AND SIZE PRIOR TO INSTALLATION.
CONTRACTOR SHALL FURNISH AND INSTALL HDPE PIPE, D.I. FITTINGS AND VALVES
(SIZE VARIES) AS NEEDED TO BYPASS POTABLE WATER DURING PRV
INSTALLATION.

\ NATIVE MATERIAL

SAND BEDDING ———

D.I. PIPE

PLAIN END

SIZE VARIES

(PART OF ASSEMBLY)

|

SIZE VARIES
(PART OF ASSEMBLY)

4"

. ‘ EXISTING GRADE

!

<A

AT
NATIVE 6"

MATERIAL

D.I. PIPE
PLAIN END

EXISTING X" PIPE
(SEE NOTE 4)

DEPTH TO TOP OF
PIPE, SEE NOTE 3

f

X" 45° BEND (MJ)
(FULLY RESTRAINED)

INSTALL X" PIPE AS

NEEDED TO MAKE
CONNECTION

X" D.l. PIPE

COMPACTED SELECT FILL

SEE NOTE 1

|

24"
MINIMUM

58

(SEE NOTE 3)
(LENGTH TO FIT)

\ X" 45° BEND (MJ)

(FULLY RESTRAINED)

REDUCER (MJ)
SIZE VARIES
(IF REQUIRED)

EBAA MEGALUG
SIZE VARIES
(NSPI)

PROPERTY OF

CRYSTAL

) CLEAR

* Special Utility District

APPROVED

REVISION

PREASSEMBLED MAY 2026

M&S ENGINEERING

PRESSURE REDUCING VALVE

INSTALLATION DETAIL POWER & UTILITY ENGINEERS

TXENG FIRM # F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.COM | (830) 228-5446

SHEET



AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
SHEET

AutoCAD SHX Text
OF

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
SHEET

AutoCAD SHX Text
OF

AutoCAD SHX Text
PROPERTY OF


Date: Sep 19, 2025, 10:04am User ID: kvog

ler
File: S:\Standards\02 Details\07 Utility Dlstrict\CRYSTAL CLEAR SUD\CCSUD Wtr Details\DCDA Detail —

Reinforced
concrete vault

T T 1‘:“

In Vault.dwg
PIPE DOUBLE DETECTOR | BY-PASS SMITH-BLAIR
DIAMETER CHECK METER COUPLING
4 4 %" - %" 932
6" 6" %" - %" 932
8" 8" %" - %" 932

Test Cocks must
be provided with
Non-ferrous plugs

/_

24"

'

2"x2"x J4" Angle Steel
Ladder supported with %"
wedge anchor bolts. 3"x J4"
steel steps welded to ladder
with skid resistant surface

PLAN

3'x5' dual leaf aluminum hatch
(H-20 rated) with spring assist,
channel frame and hold open arm

| 12" 6" Gate Valve, Flg. .
1 MIN. with Hand Wheel 4" Min.
Prope_rty I<—>| (Open Left) I 6" Max.
Line \\l | - lo _\Oeen

Place %" Exp. Jt.

filler around pipe and
grout (each end)

2 - %," Dia. Galavanized,
Thd. Retainer Rods with
flat washers and hex
nuts (each end)

?

[]
.Q
@
>
12" 12¢
MIN. MIN. 6" Solid
| Cap, M.J.

(

Q

D.1. pipe both ends —/

Coupling (see table)

6" of %" to 1 5" Gravel
under the vault to
support draining of vault

6" PVC Sump Drain

1.

2.
3.
4.

Smith-Blair Insulation ]

{
\ 2-Yrx3"x3"

22" Long Galvanized
Angle Iron support
brackets (each end)

BIEN

\— 8"x16"x10" Concrete
Blocks (Grout as

/ \

\/6" Double Detector \

required to stabilize) Check Valve with Smith-Blair Insulation
By-Pass Coupling (see table)
SECTION A-A
N.T.S.

NOTES:

APPROVED ASSEMBLIES ARE REQUIRED TO HAVE RESILIENT SEATED SHUT-OFF VALVES AND TEST COCKS AS
INTEGRAL PARTS OF THE ASSEMBLIES, OTHERWISE APPROVAL IS VOIDED.

THE BYPASS METER WILL BE SUPPLIED BY CCSUD AND PAID FOR BY THE CUSTOMER.
NO CONNECTIONS OR TEES WILL BE ALLOWED BETWEEN SERVICE CONNECTION AND ASSEMBLY.
FOR ADDITIONAL INFORMATION, REFER TO CCSUD WATER DESIGN CRITERIA AND TECHNICAL SPECIFICATIONS.

PROPERTY OF

CRYSTAL
.\ CLEAR

*_ Special Utility District

APPROVED REVISION
DOUBLE CHECK DETECTOR M&S ENGINEERING| pec 2022 JUN 2023
ASSEMBLY (DCDA) DETAIL @ POWER & UTILITY ENGINEERS
TXENG FIRM #F-1394 | TBPELS FIRM #10169800 S H EET

www.MSENGR.com | 830-228-5446
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Date: Sep 19, 2025, 10:19am User ID: kvogler
File: S:\Standards\02 Details\O7 Utility District\CRYSTAL CLEAR SUD\CCSUD Wtr Details\Ultrasonic Flow Meter Detail.dwg

11"X11" SUMP PIT

(OR SIZED TO FIT PUMP)

"\
b

HATCH NOTES:

1. THE STEEL DOOR AND
FRAME SHALL BE
WATERTIGHT, MADE OF
ALUMINUM WITH STAINLESS
STEEL HINGES AND
HARDWARE.

2. THE FRAME AND COVER
SHALL BE CAST IN FLUSH
WITH TOP OF CONCRETE.

3. THE LID SHALL HAVE
COMPRESSION SPRINGS
FOR ADDED LIFT

MIN. 30"x30" H-20
TRAFFIC RATED HATCH.
SEE HATCH NOTES.

ASSISTANCE, AN

6'~0" MIN.
6 5'-0" MIN. 6" |=— ‘
I 6
\ A

S _— z Z
= =
_ 1.1 > ©
A A
[Te} [le}

—

AUTOMATIC HOLD OPEN
ARM AND SAFETY GRATE.

FINISHED

GRADE

PLAN

BOLT DOWN MECHANISM

/7I7 HATCH COVER. SEE HATCH NOTES

AT

0" l

600

o
?

-
o]

127 |

MAX.
LADDER MADE OF —
2"x2”x1/4” ANGLE STEEL

2"x1/4” STEEL LADDER — |
SUPPORTS WITH 3/8”

TRANSDUCER

——

6”

WEDGE ANCHOR BOLTS

N

=

-
PUMP »
SEE NOTE 4 STRAPS gl g Nk 12" MIN. o
SEE NOTE 7\\ + r
SUMP—\ %
A 3"x1/4” STEEL STEPS f
SECTION A—A WELDED TO LADDER
COATED WITH SKID
NOTES: RESISTANT MATERIAL

N

TO BE INSTALLED BY OTHERS.

Noos~ N

CONTRACTOR SHALL FURNISH AND INSTALL THE VAULT AND HATCH PER THIS DETAIL.
CONTRACTOR SHALL FURNISH A PLC CABINET THAT IS COMPATIBLE WITH CCSUD’S SCADA SYSTEM, TO BE INSTALLED BY OTHERS.
CALL HIERHOLZER ENGINEERING WITH QUESTIONS, 830—-372—-4808.
CONTRACTOR SHALL FURNISH AND INSTALL A GRAINGER SUMP PUMP WITH A FLOAT SWITCH.
CONTRACTOR SHALL INSTALL A 20 AMP SERVICE TO OPERATE FLOW METER AND SUMP PUMP.

THERE SHALL BE A MINIMUM 12 INCHES OF CLEARANCE FROM BOTTOM OF VAULT TO BOTTOM OF PIPE.
VAULT FLOOR SHALL DRAIN TO SUMP.

CONTRACTOR SHALL FURNISH AQUATRANS AT600 ULTRASONIC FLOW METER MODEL NUMBER AT6—C1-AT10—24IN—2—-1MATO1E-O,

NOT TO SCALE

PROPERTY OF

CRYSTAL
) CLEAR

*_Special Utility District

ULTRASONIC FLOW METER
DETAIL

(Al

M&S ENGINEERING

POWER & UTILITY ENGINEERS

TXENG FIRM #F-1394 | TBPELS FIRM #10169800
WwWW.MSENGR.com | 830-228-5446
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Cables Gate Cables Gate Hinge

posts posts post Cables

Corner or

Corner or
end post

/end post

%
%

* Slack span for fabric

Chain—link fabric
#9 gauge, 2" mesh
(Knuckled finish top
& bottom

TYPICAL CABLE AND POST ARRANGEMENT

Variable—width

Fork latch " :
pedestrian opening

ith lock Variable—width vehicular opening 10 Pull .
" °e post TOP RAIL 1.66" O.D.

STEEL PIPE (2.27 LBS/LF)

Gate post
(See table)
10’ £ length

11/4" nom D
(2.27#/lin.ft.)
or equal.

Gate frame

Gate frame
(See table)

Y(See table)

Malleable—iron cap

Ties at 12" ctrs.
Yﬂot less than #9 gauge

|

ST

be%

R

XX
S99
z
(X
< >
Y 020!
90
5%
5
%
X

<>
X
<>
9
K
AV
N
T
(Y

SIS S eSS TSI
I IRIKIRRIXILRL S {IRRHLHRANKANKS

OOt e oottt orosety I
%

R

R RIRELIRL

o
&
b
KL
)
e
[
3S
ot
5

XS
&
2000
030
5
S

X

%

%,
X
AV,

S
2
3
%
R

<X
X
%
KR
<
%%
I\
ot

!
SN 0%
Dot t020%¢!

KK
oot
K
5K
S

by

0%

RS
RRRLL
%S

%5
20
%S

SR

°X 2
RIS
’fe:z e 9%

>

«

N

7 Stretcher—bar
3/16"x 3/4" flat

Stretcher—bar
bands(5 approx. equal
spaces)(See detail)

b
%
2

L5

27 I

LR
R

7

&%
%%
% <>
Poodetete
%

2&‘
BB
!
20

VAY

%%
SRS
KR
35
9.9
X

XXX

55

LS
S

RS

: #7 gauge fabric
bands or # gauge

>
&

S

KK

Pt
9.

35

Sotele%e

25358585

o
2000205

%!
2
Vot
%S
43070
SRS
LIRS
%
bode!
%5
K
255
2585
%5
28
KX
450
o
3RS

0200
QRRKIEKEKS
S CRRITIIRIRIIKE
S Z5 RRSLTREES
5 0% SRS & RIS
2020000000 KA S 0203 IR il QI RRRLRELEKS
e > CARKKES GRS | e R LRI IIIEEEKS

P
S
%
%%

9
X/

SRS
SR

>
Y

Z
5
%
Y

o
0%
]
55
3
bt
<9

<
Q
KX

X
1%

74
i
R

S

K 0%
AR

Val

TITRNIS

‘. Typical
.+ bottom
«1| gate hinge

; 3/8" cable
% | with turnbuckles

3/8" cable with
turnbuckles

Typical

plunger rod
Mushroom Style
Gate Stop

#9 gauge
2" mesh

Typical

Stretcher bar
3/16"x 3/4" flat

#7 gauge tension

*'|Galvanized Steel Pipe
.:|Line Post; 2" nom. Dia.
+|ASTM F1083; Schedule 40
5|(3.65Ib /ft)8 1/2ft+length

3/8"cable
with turn—
buck le

Galvanized Steel Pipe

Corner Post; 2 1/2" nom. Dia.
ASTM F1083; Schedule 40
(5.80Ib/ft)10 ft lengkth

F el bottom L wire;, Ties at 12" ‘I(Spaced at 10 ft max.)
}"—’" Gate post Lot gate hinge e ctrs. not less -
18” dia.  (See table) = | than #0 gauge
min. Note: ) 18" dia.
All concrete footings shall be crowned min.
a minimum 1”7 above the existing ground.

CHAIN—LINK BARRIER FENCE (8 FT.)

3— STRAND BARBED WIRE

SEE DETAIL BELOW

Chain—link fabric
#9 gauge, 2" mesh
(Knuckled finish top
& bottom

Q.‘\
e

Variable—width

Fork latch : .
pedestrian opening

with lock

Qu,
o

Variable—width vehicular opening 10’

7 “'.
L
LR
DL/

N
LN
TITK

TOP RAIL 1.66" O.D.
STEEL PIPE (2.27 LBS/LF)

Gate post
(See table)

10"+ length

9

Gate frame

Gate frame 11/4 nom D
(See table)

Ties at 12" ctrs. ;
Ynot less than #9 gauge Y(SEE table) (ozrlzgii/(;‘\hﬂ.)

TRXXIXK KKK KK XK G | (S
R Al RS
8000009 0‘0.: 0“ SIS 9"‘0‘0‘0&’ «0‘0‘0‘0'0.0 0’0.

27

Malleable—iron

8.9
LT
s,
L

PN
%0y

7

XX
XX X
K8

XXX
SR
o
&

%
%
2
<5
Polelede!
55

KK
XKL

K
%
%
1%
X

#7 gauge fabric
bands or #9 gauge
steel wire ties

at 12" ctrs,

Stretcher—bar
3/16"x 3/4" flat

Stretcher—bar
bands(5 approx. equal
spaces)(See detail)

o
<>

<>

5
5SS

X >
Pl
100
X >
X X
R

R

2] Typical A5
| bottom - ] 3/8" cable

Typical L Stretcher bar
| gate hinge S| |4 with turnbuckles :

plunger rod #9 gauge 3/16"x 3/4" flat
Mushroom Style 2" mesh
Gate Stop

3/8"cable with
turnbuckles

Galvanized Steel Pipe

Corner Post; 2 1/2” nom. Dia.
ASTM F1083; Schedule 40
(5.80Ib/ft)10 ft length

- |Galvanized Steel Pipe 3/8' cable
.:|Line Post; 2" nom. Dia. -4 ]| with turn—
+|ASTM F1083; Schedule 40 B 3 Cel ] buckle
1%(3.651b /1)8 1/2ftE length ]

‘|(Spaced at 10 ft max.)

Typical N #7 gauge tension

bottom L wire; Ties at 12"

gate hinge e ctrs. not less
than #10 gauge

Gate post
18" dia.  (See table)
min. Note:
All concrete footings shall be crowned
a minimum 1”7 above the existing ground.

CHAIN—LINK SECURITY FENCE (6 FT.)™

3/8"D carriage
bolts and nuts
or equal.

Minimum 1" wide x 1/8"
thick stretcher—bar band

3 STRANDS OF 4 POINT, GENERAL NOTES:

/Stretcherfbur
%% Thickness equal to CLASS 3 BARBED WIRE 1. ITEMS HEREON SHALL CONFORM TO SECTION 1800, "CHAIN LINK

thickness of gate i FENCE".

Stretcher—b
frame , or greater bc’:dc er—bar . TYPICAL INSTALLATION PLAN MAY VARY AS SHOWN ELSEWHERE

<
> / ON THE PLANS OR AS DIRECTED BY THE ENGINEER. LOCATION
1 ¢ Fitting and bolt
as approved by

OF GATES SHOWN ON PLANS.
the Engineer

TYPICAL

STRETCHER—BAR BAND OWNER'S PROPERTY]

GATE-FRAME MEMBERS SHALL BE BOLTED AT FRAME CORNERS
TO JOINT FITTINGS WITH FOUR 1/2" BOLTS PER JOINT.

GATE (TYPES AND SIZES) 1/2 bolt
olts

Gate frame and

socket ball for GALV. STEEL CAP ALL PULL POSTS AND END POSTS AND THEIR FOUNDATIONS
*k At all gate bottom gate hinge Footing AND 45° ARM SHALL HAVE THE SAME RESPECTIVE DIMENSIONS AS THOSE
corners SHOWN FOR CORNER POSTS.
TERMINAL POST DETAIL
TYPICAL BOTTOM \J |
GATE HINGE L/d

3 WIRE 45°

1-0" BARBED WIRE ARM . CONCRETE FOOTINGS ARE TO BE CROWNED AT THE TOP TO

_ FOR CHAIN LINK SECURITY FENCE SHED WATER.
MOW STRIP Typical NOT TO SCALE

fastener

ALL CABLE CONNECTIONS ARE TO BE MADE WITH TWO 3/8"
CABLE CLAMPS.
Single Double

Inclusive Inclusive

Up to & Up to 12"
Over 6’ to 12° Over 12’ to 26
Qver 12’ to 18’ Over 26’ to 36’

Over 18’ Over 36

ALL PULL POST SHALL BE FURNISHED WITH TWO STRETCHER
BARS.

6'OR 8'
CHAIN LINK FENCE

ONE END OF EACH TURNBUCKLE MAY BE ATTACHED DIRECTLY
TO FITTINGS WITH A CLEVIS.

GATE FRAME (WEIGHT) GATE POST (WEIGHT)

SIZE WT./LIN. FT. SIZE

11/2” nom dia.  2.72 Lbs. 2 1/2" nom dia.
or equal or equal

WT. /LIN. FT.
5.79 Lbs.

PROPERTY OF

CRYSTAL
. CLEAR

* Special Utility District

APPROVED REVISION

Knuckled
selvages

Tension wire

or equal

CONC SHALL BE PAID IN
ACCORDANCE WITH
SECTION 01500
MOWING STRIP DETAIL

M&S ENGINEERING| JU-20%
POWER & UTILITY ENGINEERS

SHEET
TXENG FIRM # F-1394 | TBPELS FIRM #10169800
WWW.MSENGR.COM | (830) 228-5446 o F

\ CONCRETE FOOTING CHAIN LINK FENCE DETAIL

|

I
3 1/2” nom dia. 9.1 Lbs. | |

L

18.97 Lbs.
24.70 Lbs.

6
8" nom dia.

nom dia. FABRIC & TENSION WIRE
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