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Total Linear Footage of Pipe
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PRESSURE ZONE 1400 HGL
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(210) 298-4294

78231
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PLAT NO.

AA

SECTION "A" SECTION "B"

PAVEMENT SURFACE

EPOXY EPOXY

PRISMATIC
INCAPSULATED

REFLECTORIZED
SURFACE

B

B B

AA

TYPE I
TOP VIEW

TYPE II
TOP VIEW

30° MAX.
25° MIN.  3/4 '' MAX. 4'' ±1/2 ''

B

PAVEMENT REFLECTORS DETAIL
N.T.S.

1) REFLECTORIZED BLUE - FIRE HYDRANT

2) ADHENSIVE SHALL BE APPLIED IN SUFFICIENT TO ENSURE THE FOLLOWING:
    a) 100 PERCENT OF THE BONDING AREA OF RAISED PAVEMENT MARKERS
       SHALL BE IN CONTACT WITH THE ADHESIVE.
    b) RAISED PAVEMENT MARKERS SHALL NOT BE IN CONTACT WITH THE
       PAVEMENT SURFACE, BUT SHALL BE SEATED ON A CONTINUOUS LAYER
       OF ADHESIVE.
    c) BITUMINOUS ADHESIVE FOR MARKERS ON BITUMIOUS PAVEMENTS.
       EPOXY ADHENSIVE FOR MARKERS ON PORTLAND CEMENT CONCRETE
       PAVEMENTS. EPOXY ADHESIVE SHALL BE MACHINE MIXED.

3) RAISED PAVEMENT MARKERS SHALL BE FREE OF RUST, SCALE, DIRT, OIL,
   GREASE, MOISTURE, OR CONTAMINATES WHICH MIGHT ADVERSELY AFFECT
   THE ADHESIVE BOND. ADHESIVE OR ANY OTHER MATERIAL THAT IMPAIRS
   THE FUNCTIONAL REFLECTIVITY WILL NOT BE ACCEPTABLE.

4) PLACEMENT OF RAISED PAVEMENT MARKERS SHALL BE 4 FEET OFF STREET CENTELINE TOWARD ITEM
MARKED.

NOTE: A BEXAR COUNTY PERMIT MUST BE OBTAINED
BEFORE WORKING IN BEXAR COUNTY RIGHT OF WAY
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℄

MAX SLOPE 1"/FT
MIN SLOPE 1/4"/FT

MAX SLOPE 1"/FT
MIN SLOPE 1/4"/FT

2.0% MIN 2.0% MIN

TYPICAL "LOCAL A" STREET CROSS SECTION
NTS

0.75' CURB 0.75' CURB

4.00' SIDEWALK5.25'  PLANTING STRIP 15.00' ASPHALT 4.00' SIDEWALK 5.25  PLANTING STRIP

10' PARKWAY 30' PAVEMENT 10' PARKWAY

50' R.O.W.

15.00' ASPHALT

2" ASPHALT
10" COMPACTED BASE

7" CURB 7" CURB

6" STABILIZED SUBGRADE

ST
AN

DA
RD

 S
TR

EE
T 

DE
TA

IL
S

233-2010
1-800-545-6005
    "
    "
    "
    "
    "

GENERAL NOTES

PAVEMENT DESIGN SCHEMATIC
NOTE:

1. REFERENCE GEOTECHNICAL REPORT (InTEC NO. S191501) FOR BORING INFORMATION

         AND CBR LOCATIONS.

LEGEND:

LOCAL "A"

FRONTIER WAY               STA. 1+00.00 - 2+44.80

CLANTON PASS             STA. 24+36.92 - 25+51.86

EARP BLVD STA. 1+00.00 - 10+08.59

BROKEN HOLLOW STA. 14+97.37 - 25+57.50

DRYLANDER WAY STA. 1+00.00 -6+15.32

HIGHLAND PASS STA. 7+40.38 - 19+04.46

N.T.S.

7"
8"

CONCRETE RIP-RAP
(REBAR AND PIPE
ANCHORS NOT SHOWN)

NOTES:

1) CONTRACTOR TO FLARE CONCRETE RIP-RAP TO 8" AT PROPOSED PIPE
RAILING BASE PLATE LOCATIONS.

CONCRETE RIP-RAP AT PIPE RAILING

BASE PLATE DETAIL

PIPE RAILING
BASE PLATE

5" 5"

5"

2'2'

8"

WASHOUT CROWN TRANSITION DETAIL

VAR'

50' MAX
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WASHOUT CROWN SECTION
(SEE DETAIL, BELOW FOR
TRANSITION DISTANCE)

LEGEND

6" X 5'-6" TIMBER GUARD
POSTS PLACED 6" BEHIND

AND 3'-2" BELOW GROUND.
CURB W/ 2'-4" ABOVE GROUND

18
"OTHERWISE NOTED

  POST.

1. ALLOW FOR REFLECTOR

WHERE NOTED ON PLANS

  USE ONE 3" BUTTON PER
  BUTTONS ON GUARD POSTS.

2. POSTS WILL RECEIVE TWO
  COATS OF ALUMINUM PAINT.

EXIST. GROUND UNLESS
±10:1 MAX. TO MATCH

HEADER CURB DETAIL

9"SPACE AT 5' ON CENTER.
ASPHALT

BASE

3000 P.S.I. CONC.

1 3/4"

9 1/2"

PIPE ANCHORAGE DETAILS

2"

WITH TOP OF SIDEWALK
SET BASEPLATE FLUSH

7/
8"

5/8" DOWEL

11
"

3"

1" R

10"

6 1/2"

1/4"

1 3/4"

5" 5"

BUTT WELD 5/16" THICK

3" DIA. PIPE

1 
3/

4"
3 

1/
2"

1 
3/

4"

3.
5"

3.
5"

7"

SAN ANTONIO WATER SYSTEM
TEXAS STATE WIDE ONE CALL LOCATOR
C.P.S. ENERGY
AT&T
TIME WARNER CABLE
VALERO ENERGY CO.
 GREY FOREST UTILITIES

THE LOCATIONS AND DEPTHS OF ALL EXISTING
UTILITIES, INCLUDING SERVICE LATERALS AND
DRAINAGE STRUCTURES SHOWN ON THE PLANS
ARE APPROXIMATE ONLY. THE CONTRACTOR
SHALL VERIFY THE EXACT LOCATION AND DEPTHS
OF UNDERGROUND UTILITIES AT LEAST 48 HOURS
PRIOR TO CONSTRUCTION WHETHER SHOWN ON
PLANS OR NOT, AND TO PROTECT THE SAME
DURING CONSTRUCTION.

N.T.S.

N.T.S.

N.T.S.

N.T.S.

N.T.S.

2.5"-3.5"

SEE NOTE "A"

FOR STREET EXCAVATION

9 1/2"

12
 1

/2
"

LIMITS OF MEASUREMENT

12"

PAY LIMITS FOR STREET EXCAVATION, LIME

BASE, PRIME COAT, & ASPHALT TREATED BASE.
STABILIZATION FOR SUBGRADE, FLEX.

NOTE: "A":

CURB SECTIONS

2 3/4"

7"

1"

6 1/4"
9"

4"R  
NO. 4

BAR3"

3"

N.T.S.

PAVEMENT JUNCTION DETAILS

12"

N.T.S.

EXISTING BASE MATERIAL

TACK COAT
(ITEM 203)

TACK COAT (ITEM 203)
FOR SURFACE COURSE SEE
PAVEMENT STRUCTURE DETAILS

LIMITS OF NEW BASE

LIMITS OF PAVEMENT RECONSTRUCTION

FOR BASE CONSTRUCTION SEE
PAVEMENT STRUCTURE DETAILS

SAW CUT JOINT

EXISTING ASPHALT
PAVEMENT

NEW BASE

1

1

BASE UNDER CURB

5'x5' SIDEWALK PASSING LANE

PROPERTY LINE

CONC. CURB

N.T.S.

1.0' 5.0' 1.0'

5.
0'

1.
0'

4.
0'

*NOTE: CONTRACTOR TO INSTALL
AT A 200' MAXIMUM INTERVALS IN
4' SIDEWALKS

STREET TYPE TYPE "D"
HMAC

NUMBER
STRUCTURAL

SUBGRADE (30.5 LB/SY)
LIME STABILIZED

ALL JOINTS WELDED AND
GROUND SMOOTH.

2 1/2"Ø STANDARD BLACK PIPE

TYPICAL SIDEWALK BRIDGE SECTION AND SIDEWALK PIPE RAILING

#4 BARS @ 12" O.C.

#4 BARS @ 16"O.C.

#4 BARS @ 8" O.C.

#3 BARS @ 16"
O.C. 12" X 12"
  BAR

#3 BARS @ 16"
O.C. 12" X 12"
  BAR

#4 BARS @ 8" O.C.

3'-10" LONG

5 1/2"

VARIES

5'-2" MIN.6" MIN.

1'-5 1/2"

4"

7 1/2"

8'-0" MAX

1'-8"

3'-1 1/2"

8'-0" MAX

2 1/2"Ø STANDARD BLACK PIPE

3"Ø DOUBLE-EXTRA
STRONG POST

CONCRETE SIDEWALK

3"Ø DOUBLE-EXTRA
STRONG POST

3" DIA. 90o ELBOW

5 1/2"

* A NEAT END SECTION, SATISFACTORY TO
THE ENGINEER, FROM SUBMITTED SHOP
DRAWINGS, MAY BE USED IN LIEU OF THE
90o WELDING ELBOW SHOWN.

SCALE: 1" = 8"

DETAIL OF 90o

WELDING ELBOWS

3" DIA. - STANDARD BLACK PIPE

3/8" FILLET WELD &
GROUND SMOOTH

2 1/2" DIA.

LOCAL A (CBR = 2.5) 2" 10" 2.766"

C9

1. IF THE SUBGRADE PLASTICITY INDEX VALUE IS GREATER THAN 20,  SUBGRADE STABILIZATION IS REQUIRED.

2. PAVEMENT SECTION REQUIRED IS TO BE DETERMINED BY GEOTECHNICAL ENGINEER ON-SITE.

3. FOR CONSTRUCTION VERIFICATION THE FOLLOWING SHALL BE CONDUCTED IN THE FIELD:
· AFTER INITIAL MIXING THE SOIL-LIME MIXTURE SHALL MELLOW FOR A PERIOD OF TWO TO THREE (2-3) DAYS. MAINTAIN MOISTURE DURING MELLOWING;
· AFTER MELLOWING AND FINAL MIXING, THE PULVERIZATION SHALL BE CHECKED USING THE FOLLOWING CRITERIA (REMOVE NON-SLAKING AGGREGATES

RETAINED ON THE 34 INCH SIEVE FOR THE SAMPLE):
- MINIMUM PASSING 1- 34 "SIEVE 100
- MINIMUM PASSING 34" SIEVE 85
- MINIMUM PASSING NO. 4 SIEVE 60
· SAMPLE SOIL-LIME MIXTURE FOR DETERMINATION OF MAXIMUM DRY DENSITY (MDD). IN THE LABORATORY, MOLD SPECIMENS TO 95% OF MDD AT OPTIMUM

MOISTURE CONTENT AND VERIFY UCS TO BE AT LEAST 160 PSI IN ACCORDANCE TO PROCEDURE OUTLINED ABOVE FOR MIXTURE DESIGN.
· COMPACT AND CHECK FIELD DENSITY (MINIMUM OF 95% OF MDD REQUIRED).
· CURE FOR ADDITIONAL 2 TO 5 DAYS (TOTAL MELLOWING AND CURING TIME SHOULD TOTAL AT LEAST 5 DAYS).
· VERIFY DEPTH OF LIME STABILIZED LAYER TO DEPTH AS NOTED ON PLAN TO WITHIN +/- 1.0 INCH.

SUBGRADE NOTES (*):
· BASED ON THE THICKNESS OF THE CLAYS ENCOUNTERED IN THE BORINGS, WE ANTICIPATE THE FINAL PAVEMENT SUBGRADE PLASTICITY INDEX VALUE TO BE

EITHER GREATER THAN 20 OR LESS THAN 20. AS PER BEXAR COUNTY REQUIREMENTS, SUBGRADE STABILIZATION IS NEEDED WHEN THE PLASTICITY INDEX
VALUES ARE GREATER THAN 20.

· IF THE PAVEMENT SUBGRADE PLASTICITY INDEX VALUES ARE GREATER THAN 20, THEN:
- LIME SERIES SHOULD BE RUN TO DETERMINE THE APPLICATION RATE OF LIME. FOR PLANNING PURPOSES AN APPLICATION RATE OF 7 PERCENT LIME CONTENT
MAY BE USED.
- THE SUBGRADE SOILS SHOULD BE TESTED FOR SOIL SULFATE CONTENT PRIOR TO STABILIZATION. IF THE SOIL SULFATE CONTENT IS OVER 3000 PPM, AN
ALTERNATE PROCEDURE WILL BE NEEDED.
- LIME APPLICATION RATE OF 30.5 lbs PER sq YARD FOR 6-INCH DEPTH OF STABILIZATION AND 40.5 lbs PER sq YARD FOR 8-INCH DEPTH OF STABILIZATION IS
RECOMMENDED (BASED ON THE ASSUMED RATE OF 7 PERCENT.)

· CEMENT STABILIZATION MAY BE USED IN LEIU OF LIME STABILIZATION. PLEASE CONTACT THE GEOTECH ENGINEER TP DETERMINE CEMENT APPLICATION RATES
BASED ON SITE CONDITIONS.

GENERAL NOTES (**)
· INPUT PARAMETERS ARE SHOWN IN TABLE NO. 6. PLEASE CALL US TO PROVIDE PAVEMENT
           RECOMMENDATIONS, IF NEEDED, FOR DIFFERENT INPUT VALUES.
· IF REPETITIVE TRUCK OR HEAVY TRUCK TRAFFIC IS ANTICIPATED, PLEASE CONTACT US FOR REVISED PAVEMENT
          RECOMMENDATIONS.
· PAVEMENT SECTION RECOMMENDATIONS ARE BASED ON A SUBGRADE CBR VALUE OF 2.5. THE PAVEMENT  RECOMMENDATIONS ARE NOT BASED ON THE SHRINK

/ SWELL CHARACTERISTICS OF THE UNDERLYING SOILS.  THE PAVEMENT CAN EXPERIENCE CRACKING AND DEFORMATION DUE TO SHRINKAGE AND SWELLING
CHARACTERISTICS OF THE SOILS AS DESCRIBED IN THE VERTICAL MOVEMENTS SECTION OF THIS REPORT.

· IF WATER IS ALLOWED TO GET UNDERNEATH THE ASPHALT OR IF MOISTURE CONTENT OF THE BASE OR SUBGRADE CHANGES SIGNIFICANTLY, THEN PAVEMENT
DISTRESS WILL OCCUR. MOISTURE PENETRATION UNDERNEATH THE ASPHALT PAVEMENT SURFACE MAY BE REDUCED BY INSTALLING A VERTICAL MOISTURE
BARRIER, SUCH AS DEEPER CURBS; CURBS EXTENDING A MINIMUM OF 6 INCHES INTO SUBGRADE.

FILL MATERIAL:
· FILL USED TO RAISE THE GRADE - APPROVED FILL MATERIAL SHOULD HAVE A MINIMUM CBR VALUE OF 2.5 AND PLASTICITY INDEX VALUE OF 60 OR LESS. LIME

APPLICATION RATES SHOULD BE RE-EVALUATED AND TESTED FOR SULFATE CONTENT PRIOR TO USE OF THE FILL MATERIAL.
· THE FILL MATERIAL SHOULD BE APPROVED BY THE GEOTECHNICAL ENGINEER, FREE OF DELETERIOUS MATERIAL, AND THE GRAVEL SIZE SHOULD NOT EXCEED 3

INCHES IN SIZE.  THE MATERIAL SHOULD BE PLACED AND COMPACTED AS PER APPLICABLE CITY / COUNTY GUIDELINES.

SUBGRADE VERIFICATION:
· AT THE TIME OF CONSTRUCTION, THE FINAL PAVEMENT SUBGRADE SHOULD BE OBSERVED AND VERIFIED BY A REPRESENTATIVE OF INTEC

STREET PAVEMENT DESIGN OPTIONS (InTEC No. S191501)

N.T.S.

15' MIN. CURB PC

CURB PC

10'

5'x5'
LANDING

2% MAX2% MAX

2%
 M

AX

8.3
3%

 M
AX

8.33% MAX

ADA RAMP INTERSECTION LAYOUT  DETAIL
(TYPE 10 DIRECTIONAL RAMPS)

ADA RAMP INTERSECTION LAYOUT  DETAIL
(TYPE 10 DIRECTIONAL RAMPS - SINGLE DIRECTION)

FULL CURB HEIGHT

15'MIN. CURB PC
10'

5'x5'
LANDINGCURB PC

2% MAX2% MAX

8.3
3%

 M
AX

VAR., MIN 6"

STREET LIGHT2'-0"

NOTES:

1) STREET LIGHTS SHALL BE INSTALLED 2' WITHIN R.O.W. AND A
MINIMUM DISTANCE OF 6" FROM THE PROPOSED SIDEWALK,
AND A MINIMUM DISTANCE OF 4' FROM FACE OF CURB.

2) FIRE HYDRANTS (AS APPLICABLE) SHALL BE INSTALLED WITHIN
THE R.O.W. A MINIMUM OF 1' FROM THE BACK OF THE CURB AND
A MINIMUM OF 1' AWAY FROM THE PROPOSED SIDEWALK.

VAR., MIN 6"

2'-0"

NOTES:

1) STREET LIGHTS SHALL BE INSTALLED 2' WITHIN R.O.W. AND A
MINIMUM DISTANCE OF 6" FROM THE PROPOSED SIDEWALK,
AND A MINIMUM DISTANCE OF 4' FROM FACE OF CURB.

2) FIRE HYDRANTS (AS APPLICABLE) SHALL BE INSTALLED WITHIN
THE R.O.W. A MINIMUM OF 1' FROM THE BACK OF THE CURB AND
A MINIMUM OF 1' AWAY FROM THE PROPOSED SIDEWALK.

STREET LIGHT

5% MAX

5% MAX

5% MAX

5% MAX

1'-0" MIN
1'-0" MIN

1'-0" MIN
1'-0" MIN

STOP SIGN

2' MIN DETECTABLE WARNING PAVER
WITH TRUNCATED DOMES ONLY

FLUSH CURB

FLUSH CURB

2' MIN DETECTABLE WARNING PAVER
WITH TRUNCATED DOMES ONLY

FULL  CURB HEIGHT

FLUSH CURB

STOP SIGN

AGGREGATE BASE
(TYPE A GRADE 2)TYPE "C"

HMAC

---

SUBGRADE (40.5 LB/SY)
LIME STABILIZED

---

BASE SECTION

ASPHALT SECTION

CURB
BASE UNDER

---

TYPE "B"
HMAC

---
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INVERT

PROPOSED
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CURB
INLET

EXISTING
GROUND ℄

± 34 L.F. OF PIPE
RAILING SEE SHEET

C23 FOR DETAILS
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1 - 5 X 2' PRECAST
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TOE
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EGL
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EGL
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DOWN

ROCK RUBBLE
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THIS SHEET
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BAFFLE
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OVERALL UNIT BOUNDARY

PROPOSED LOT LINE

PROPOSED RIGHT OF WAY

E.G.T.CA. EASEMENT

EXISTING 1' CONTOUR

EXISTING 5' CONTOUR

PROPOSED 1' CONTOUR

PROPOSED 5' CONTOUR

500
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499

500

EARTHEN DRAINAGE CHANNEL

CONCRETE RIP RAP

GABION MATTRESS

'A'

'A'

DRAIN 'E' EARTHEN CHANNEL
(N.T.S.)

dn

3:
1

3:1

FG (CUT)
FG (FILL)

FG (CUT)
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MATCH
EXISTING

GROUND @
3:1 SLOPE
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'A-A' STA. 4+40.00 TO STA. 4+54.18

DRAIN 'E'
STA. 4+40.00 TO END

2' CONC. APRON

E.O.P.

B.O.C.

SIDEWALK

R.O.W.

LOT 905
OPEN SPACE

INSET 'E'
SCALE 1' = 10' 
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 3

0

'B'

'B'

INSET 'F'
SCALE 1' = 10' 
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MATCH
EXISTING

GROUND @
3:1 SLOPE
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'B-B' STA. 5+47.46 TO STA. 6+50.00

CURB INLET OPENING 
Q25 = 6.19 c.f.s. / 2.06 = 3.01' REQ.

USED 10' INLET

HGL =  1125.74

EGL= 1125.79

GUTTER = 1126.81

CULVERT SUMMARY 
Q25 = 46.90 c.f.s.
MANNING'S COEFFICIENT = 0.013
CULVERT SHAPE = CONC. BOX (1)
RISE = 24"
SPAN = 60"
PIPE SLOPE = 0.50%
OUTFALL V = 6.99 f.p.s.

10' CURB INLET
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ROCK
RUBBLE -
SEE DETAIL
THIS SHEET

CONCRETE
RIP RAP

SEE DETAIL
SHEET C24

EARTHEN
CHANNEL

1 ~ 5' X 2' PRE CAST S.B.C
EARTHEN
CHANNEL
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.0

0'
9.

00
'
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00

'
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' E
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.C
A.

R.O.W.

SAFETY END
TREATMENT.
SEE DETAIL 1

THIS SHEET
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LOT 905
OPEN SPACE

V (fps)

S (%)

0.035n
12.00'z (ft)

"A-A"
Q25 (cfs)

dn (ft)

10.00'

3.16
1.47
0.50

66.96
Bw (ft)

4.00'D (ft)

V (fps)

S (%)

0.035n
9.00'z (ft)

"B-B"
Q25 (cfs)

dn (ft)

10.00'

2.84
1.19
0.50

46.90
Bw (ft)

3.00'D (ft)
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R.O.W.

SIDEWALK

B.O.C.

E.O.P.

SIDEWALK
B.O.C.

E.O.P.

R.O.W.

1 ~ 5' X 2'  PRECAST S.B.C

10' CURB INLET

2' CONC. APRON

15
.1

7'

2.0% 2.0% 2.0% 2.0%

95% COMPACTED SUBGRADE 18
" M

IN
.

8" MIN. DIA. ROCK SECURED WITH A
WOVEN WIRE SHEATING HAVING
MAXIMUM 1 INCH OPENING AND
MINIMUM WIRE DIAMETER OF 20
GAUGE.

Bw CHANNEL SECTION

GABION STYLE ROCK EROSION CONTROL MATTRESS DETAIL
NOTE: GABION MATTRESS TO BE FREE OF GEO-TEXTILE FABRIC LINING.

(N.T.S.)

AND PI LESS THAN 20

CONCRETE RIP RAP

KEYNOTES

CONCRETE COLLARS SHALL BE INSTALLED FOR CAST-IN PLACE
& PRECAST CURB INLETS FOR EVERY PIPE CONNECTION1

0.34 0.29

S.B.C. - REFERENCE PLANS FOR SIZE &
INVERT ELEVATIONS.

S.B.C. - REFERENCE PLANS FOR
SIZE & INVERT ELEVATIONS.

A
A

5" 3000 PSI CONC. RIP-RAP
WITH #3/BARS. 18" O.C.B.W.

5" 3000 PSI CONCRETE

4:
1 

SL
O

PE

95% COMPACTED
SUBGRADE 5" X 24" DEEP

TOEWALL

4:1

5"

5" X 24" DEEP
TOEWALL

SAFETY END TREATMENT DETAIL

SECTION A-A

PLAN

5'

DEPTH OF PIPE

VARIES

2'-0" MIN.

24"

5'
24"

4:
1 

SL
O

PE

SCALE: NONE

1

SAFETY END
TREATMENT.
SEE DETAIL 1
THIS SHEET

2'-0" MIN.

TYP.

2"
TYP.

5"

1'
-3

"

12"

1'
-3

"

1'-0"

#3 ~ 2 PER BLOCK

TOE DOWN
24"

0.50%

1.0'0.5' 1.0' 1.0' 1.5'

S.B.C.

(N.T.S.)

DRAIN "E" BAFFLE BLOCK
REINFORCEMENT DETAIL 'A'

5" CONC. RIP-RAP WITH
#4 BARS @ 18" O.C.E.W.

5" THICK (MIN.)

DRAIN "E" BAFFLE BLOCK
DETAIL 'A'

(N.T.S.)

BAFFLE BLOCKS
SEE DETAIL 'A'
THIS SHEET

7~ 1' X 1' X 1.25'
BAFFLE BLOCKS.

SEE DETAIL 'A'
THIS SHEET

7~ 1' X 1' X 1.25'
BAFFLE BLOCKS.
SEE DETAIL 'A'
THIS SHEET

6" ALL AROUND 1'-6"

8 ~ #4 BARS

WITH CONCRETE FILL

AND GROUTED
MUST BE FLUSH

SHAPE INVERT SLOPE

FLOW

PIPE FLUSH WITH INVERT

8 ~ #4 BARS

3" PROTRUSION
AND GROUTED

PROTRUDING PIPE
IS FOR DROP

STRUCTURE ONLY

WITH CONCRETE FILL
SHAPE INVERT SLOPE

6" ALL AROUND 1'-6"

FLOW

8 ~ #4 BARS

EXTERIOR WALL OF
CONCRETE STRUCTURE

1 - 5' X 2'
S.B.C.

1 - 5' X 2'
S.B.C.

1 - 5' X 2'
S.B.C.

EXTERIOR WALL OF
CONCRETE STRUCTURE

NOTES

1. ALL CONCRETE LINING SHALL DEVELOP A
MINIMUM COMPRESSIVE STRENGTH OF 3,000
PSI IN 28 DAYS

2. IMPROVED EARTHEN CHANNELS AND
DETENTION PONDS WILL BE VEGETATE BY
SEEDING  OR SODDING. EIGHT-FIVE PERCENT
(85%) OF THE CHANNEL SURFACE AREA MUST
HAVE ESTABLISHED VEGETATION BEFORE THE
CITY OF SAN ANTONIO WILL ACCEPT THE
CHANNEL FOR MAINTENANCE

Y1 = 1.47 FT V1 = 6.99 FPS F1 = 1.02

Y2/Y1 = 12 (√1+8(F1)²)-1) = 1.02

Y2 = 1.04 FT

Lb = 4.5(Y2) / (F1)0.76 = 4.52 FT (USED 5.0 FT)

Lb / 3 = 1.50 FT (USED 1.50 FT)

H = Y1(0.168*F1+0.58) = 1.10 FT (USED 1.25 FT)

DRAIN "E" (USBR TYPE III)

BAFFLE BLOCK CALCULATIONS
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CONCRETE COLLAR DETAIL
(N.T.S.)

NOTES:
1. CONCRETE FOR STRUCTURE SHALL BE CLASS "A," 3,000 P.S.I. AT 28 DAYS.
2. ALL EXPOSED EDGES SHALL BE CHAMFERED 3/4".
3. REINFORCING STEEL SHALL BE NEW BILLET STEEL, INTERMEDIATE GRADE, ASTM. A-15. THE DEFORMATION

SHALL CONFORM TO ASTM. A-305.
4. ALL DIMENSIONS RELATING TO REINFORCING STEEL ARE TO CENTER OF BARS.
5. ALL BARS INTERCEPTING MANHOLE OPENING AND REINFORCED CONCRETE PIPE SHALL BE FIELD-CUT.
6. WHERE LAPPING OF BARS IS REQUIRED, A MINIMUM LAP OF 33 DIAMETERS SHALL BE USED.
7. INVERT OF JUNCTION BOX TO BE SHAPED WITH CONCRETE FILL (3,000 P.S.I. MIN.) TO EFFECT DRAINAGE TO

OUTLET PIPE. COST SUBSIDIARY TO CLASS "A" CONCRETE (JUNCTION BOXES).
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7"
8"

CONCRETE RIP-RAP
(REBAR AND PIPE
ANCHORS NOT SHOWN)

NOTES:

1) CONTRACTOR TO FLARE CONCRETE RIP-RAP TO 8" AT PROPOSED PIPE
RAILING BASE PLATE LOCATIONS.

CONCRETE RIP-RAP AT PIPE RAILING

BASE PLATE DETAIL

PIPE RAILING
BASE PLATE

5" 5"

5"

2'2'

8"

1 3/4"

9 1/2"

PIPE ANCHORAGE DETAILS

2"

WITH TOP OF SIDEWALK
SET BASEPLATE FLUSH

7/
8"

5/8" DOWEL

11
"

3"

1" R

10"

6 1/2"

1/4"

1 3/4"

5" 5"

BUTT WELD 5/16" THICK

3" DIA. PIPE

1 
3/

4"
3 

1/
2"

1 
3/

4"

3.
5"

3.
5"

7"

N.T.S.

N.T.S.

5 1/2"

* A NEAT END SECTION, SATISFACTORY TO
THE ENGINEER, FROM SUBMITTED SHOP
DRAWINGS, MAY BE USED IN LIEU OF THE
90o WELDING ELBOW SHOWN.

SCALE: 1" = 8"

DETAIL OF 90o

WELDING ELBOWS

ALL JOINTS WELDED AND GROUND
SMOOTH

2 1/2" Ø STEEL PIPE

90° WELDING ELBOWS

3" Ø DOUBLE-EXTRA STRONG POST
OR 4" Ø STEEL PIPE.

PIPE RAILING DETAIL

2 1/2" Ø STEEL PIPE

NOTE: ALL PIPE SHALL BE PAINTED
WITH 1 COAT OF RED PRIMER AND 2
COATS OF ALUMINUM PAINT

NOTE: ALL CONSTRUCTION OF HANDRAIL SHALL FOLLOW
THE CITY OF MARION STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION

SIDEWALK BOX SIDEWALK BOX

AutoCAD SHX Text
3" DIA. 90  oELBOW  

AutoCAD SHX Text
3" DIA. - STANDARD BLACK PIPE 

AutoCAD SHX Text
3/8" FILLET WELD & GROUND SMOOTH

AutoCAD SHX Text
2 1/2" DIA.
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SAWS JOB NO.

TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.

SAWS CONSTRUCTION NOTES
COUNTER PERMIT AND GENERAL CONSTRUCTION PERMIT JANUARY 2022

GENERAL SECTION
1.  All materials and construction procedures within the scope of this contract shall be approved by the San Antonio Water System (SAWS) and comply with the Plans, Specifications, General Conditions and with the following as applicable:

A. Current Texas Commission on Environmental Quality (TCEQ) “Design Criteria for Domestic Wastewater System”, Texas Administrative Code (TAC) Title 30 Part 1 Chapter 217 and “Public Drinking Water”, TAC Title 30 Part 1 
     Chapter 290.
B. Current TXDOT “Standard Specifications for Construction of Highways, Streets and Drainage”.
C. Current “San Antonio Water System Standard Specifications for Water and Sanitary Sewer Construction”.
D. Current City of San Antonio “Standard Specifications for Public Works Construction”.
E. Current City of San Antonio “Utility Excavation Criteria Manual” (UECM).

2. The contractor shall not proceed with any pipe installation work until they obtain a copy of the approved Counter  Permit or General Construction Permit (GCP) from the consultant and has been notified by SAWS Construction Inspection
Division to proceed with the work and has arranged a meeting with the inspector and consultant for the work requirements. Work completed by the contractor without an approved Counter Permit and/or a GCP will be subject to removal
and replacement at the expense of the contractors and/or the developer.

3. The Contractor shall obtain the SAWS Standard Details from the SAWS website, http://www.saws.org/business_center/specs. Unless otherwise noted within the design plans.

4. The Contractor is to make arrangements with the SAWS Construction Inspection Division at (210) 233-2973, on notification procedures that will be used to notify affected home residents and/or property owners 48 hours prior to beginning
any work.

5. Location and depth of existing utilities and service laterals shown on the plans are understood to be approximate. Actual locations and depths must be field verified by the Contractor at least 1 week prior to construction. It shall be the 
Contractor’s responsibility to locate utility service lines as required for construction and to protect them during construction at no cost to SAWS.

6. The Contractor shall verify the exact location of underground utilities and drainage structures at least 1-2 weeks prior to construction whether shown on plans or not. Please allow up to 7 business days for locates requesting pipe 
location markers on SAWS facilities. The following contact information are supplied for  verification purposes:

 SAWS Utility Locates: http://www.saws.org/Service/Locates
 COSA Drainage (210) 207-0724 or (210) 207-6026
 COSA Traffic Signal Operations (210) 206-8480
 COSA Traffic Signal Damages (210) 207-3951
 Texas State Wide One Call Locator 1-800-545-6005 or 811

7. The Contractor shall be responsible for restoring existing fences, curbs, streets, driveways, sidewalks, landscaping and structures to its original or better condition if damages are made as a result of the project’s construction.

8. All work in Texas Department of Transportation (TxDOT) and/or Bexar County right-of-way shall be done in accordance with respective construction specifications and permit requirements.

9. The Contractor shall comply with City of San Antonio or other governing municipality’s tree ordinances when excavating near trees.

10. The Contractor shall not place any waste materials in the 100-year Flood Plain without first obtaining an approved Flood Plain Permit.

11. Holiday Work: Contractors will not be allowed to perform SAWS work on SAWS recognized holidays. Request should be sent to constworkreq@saws.org.

Weekend Work: Contractors are required to notify the SAWS Inspection Construction Department 48 hours in advance to request weekend work. Request should be sent to constworkreq@saws.org.

Any and all SAWS utility work installed without holiday/weekend approval will be subject to be uncovered for proper inspection.

12. Compaction note (Item 804): The contractor shall be responsible for meeting the compaction requirements on all trench backfill and for paying for the tests performed by a third party. Compaction tests will be done at one location point
randomly selected, or as indicated by the SAWS Inspector and/or the test administrator, per each 12-inch loose lift per 400 linear feet at a minimum. This project will not be accepted and finalized by SAWS without this requirement being
met and verified by providing all necessary documented test results.

13. A copy of all testing reports shall be forwarded to SAWS Construction Inspection Division.

N.T.S.

TYPICAL SANITARY SEWER/ WATER CROSSING DETAIL

FINISHED GROUND/PAVEMENT
(TOP OF GRADE)

PROPOSED WATER LINESEPARATION DISTANCE TO
COMPLY TCEQ REGULATION 30

TAC 290.44 (E) APPENDIX E & 30
TAC 217.53 (D) APPENDIX D -

SEPARATION DISTANCE.

WHERE SEWER PIPE CROSSES A
WATER LINE, THE SEWER SHALL
BE 160 PSI AND MEET THE
REQUIREMENTS OF ASTM D2241
WITH ONE 20' JOINT CENTERED
AT THE WATER CROSSING

PROPOSED SANITARY
SEWER LINE

10' MIN. 10' MIN.

℄

5'
 M

IN
.

GENERAL CONSTRUCTION NOTES
ORGANIZED SEWAGE COLLECTION SYSTEM

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

SILT FENCE DETAIL
N.T.S.

TEMPORARY CONSTRUCTION
  ENTRANCE/EXIT DETAIL  

N.T.S.

WOOD STUD
2" X 4" TREATED

RUNOFF

N.T.S.
CURB INLET GRAVEL FILTER

PAVEMENT
FILTERED RUNOFF

OVERFLOW

PLAN SECTION
SILT FENCE NOTES

PROFILE

PLAN VIEW

TEMPORARY CONSTRUCTION ENTRANCE/EXIT NOTES

8" (MINIMUM)

SAN ANTONIO WATER SYSTEM
CRITERIA FOR SEWER MAIN CONSTRUCTION

IN THE VICINITY OF WATER MAINS

I. For separation distance requirements between sewer mains & water mains, see the 30 TAC §217.53 Pipe Design
notes included on this sheet.

II. Corrosion protected mechanical coupling devices of a cast iron or ductile iron material shall be used.

III. Plan & profile must show type of crossing and material to use.

Edwards Aquifer Protection Program Construction Notes - Legal Disclaimer

The following/listed “construction notes” are intended to be advisory in nature only and do not constitute an approval or conditional approval by the

Executive Director, nor do they constitute a comprehensive listing of rules or conditions to be followed during construction.  Further actions may be

required to achieve compliance with TCEQ regulations found in Title 30, Texas Administrative Code, Chapters 213 and 217, as well as local ordinances

and regulations providing for the protection of water quality. Additionally, nothing contained in the following/listed “construction notes” restricts the

powers of the Executive Director, the commission or any other governmental entity to prevent, correct, or curtail activities that result or may result in

pollution of the Edwards Aquifer or hydrologically connected surface waters.  The holder of any Edwards Aquifer Protection Plan containing

“construction notes” is still responsible for compliance with Title 30, Texas Administrative Code, Chapters 213 or any other applicable TCEQ regulation,

as well as all conditions of an Edwards Aquifer Protection Plan through all phases of plan implementation. Failure to comply with any condition of the

Executive Director's approval, whether or not in contradiction of any “construction notes,” is a violation of TCEQ regulations and any violation is

subject to administrative rules, orders, and penalties as provided under Title 30, Texas Administrative Code § 213.10 (relating to Enforcement). Such

violations may also be subject to civil penalties and injunction.  The following/listed “construction notes” in no way represent an approved exception

by the Executive Director to any part of Title 30 Texas Administrative Code, Chapters 213 and 217, or any other TCEQ applicable regulation.

1. This Organized Sewage Collection System (SCS) must be constructed in accordance with 30 Texas
Administrative Code (TAC) §213.5(c), the Texas Commission on Environmental Quality's (TCEQ)
Edwards Aquifer Rules and any local government standard specifications.

2. All contractors conducting regulated activities associated with this proposed regulated project must
be provided with copies of the SCS plan and the TCEQ letter indicating the specific conditions of its
approval.  During the course of these regulated activities, the contractors must be required to keep
on-site copies of the plan and the approval letter.

3. A written notice of construction must be submitted to the presiding TCEQ regional office at least 48
hours prior to the start of any regulated activities.  This notice must include:

- the name of the approved project;
- the activity start date; and
- the contact information of the prime contractor.

4. Any modification to the activities described in the referenced SCS application following the date of
approval may require the submittal of an SCS application to modify this approval, including the
payment of appropriate fees and all information necessary for its review and approval.

5. Prior to beginning any construction activity, all temporary erosion and sedimentation (E&S) control
measures must be properly installed and maintained in accordance with the manufacturers
specifications.  These controls must remain in place until the disturbed areas have been permanently
stabilized.

6. If any sensitive features are discovered during the wastewater line trenching activities, all regulated
activities near the sensitive feature must be suspended immediately.  The applicant must
immediately notify the appropriate regional office of the TCEQ of the feature discovered.  A geologist's
assessment of the location and extent of the feature discovered must be reported to that regional
office in writing and the applicant must submit a plan for ensuring the structural integrity of the sewer
line or for modifying the proposed collection system alignment around the feature. The regulated
activities near the sensitive feature may not proceed until the executive director has reviewed and
approved the methods proposed to protect the sensitive feature and the Edwards Aquifer from any
potentially adverse impacts to water quality while maintaining the structural integrity of the line.

7. Sewer lines located within or crossing the 5-year floodplain of a drainage way will be protected from
inundation and stream velocities which could cause erosion and scouring of backfill.  The trench must
be capped with concrete to prevent scouring of backfill, or the sewer lines must be encased in
concrete.  All concrete shall have a minimum thickness of 6 inches.

8. Blasting procedures for protection of existing sewer lines and other utilities will be in accordance
with the National Fire Protection Association criteria. Sand is not allowed as bedding or backfill in
trenches that have been blasted. If any existing sewer lines are damaged, the lines must be repaired
and retested.

9. All manholes constructed or rehabilitated on this project must have watertight size on size resilient
connectors allowing for differential settlement.  If manholes are constructed within the 100-year
floodplain, the cover must have a gasket and be bolted to the ring.  Where gasketed manhole covers
are required for more than three manholes in sequence or for more than 1500 feet, alternate means of
venting will be provided.  Bricks are not an acceptable construction material for any portion of the
manhole.

The diameter of the manholes must be a minimum of four feet and the manhole for entry must have a
minimum clear opening diameter of 30 inches.  These dimensions and other details showing
compliance with the commission's rules concerning manholes and sewer line/manhole inverts
described in 30 TAC §217.55 are included on Plan Sheet _12_ of _12_.

It is suggested that entrance into manholes in excess of four feet deep be accomplished by means of a
portable ladder. The inclusion of steps in a manhole is prohibited.

10. Where water lines and new sewer line are installed with a separation distance closer than nine feet
(i.e., water lines crossing wastewater lines, water lines paralleling wastewater lines, or water lines
next to manholes) the installation must meet the requirements of 30 TAC §217.53(d) (Pipe Design) and
30 TAC §290.44(e) (Water Distribution).

11. Where sewers lines deviate from straight alignment and uniform grade all curvature of sewer pipe
must be achieved by the following procedure which is recommended by the pipe
manufacturer:__________N/A____________________________________________________________.

If pipe flexure is proposed, the following method of preventing deflection of the joint must be used:__
__________N/A_______________________________________________________________________.

Specific care must be taken to ensure that the joint is placed in the center of the trench and
properly bedded in accordance with 30 TAC §217.54.

12. New sewage collection system lines must be constructed with stub outs for the connection of
anticipated extensions.  The location of such stub outs must be marked on the ground such that their
location can be easily determined at the time of connection of the extensions.  Such stub outs must be
manufactured wyes or tees that are compatible in size and material with both the sewer line and the
extension.  At the time of original construction, new stub-outs must be constructed sufficiently to
extend beyond the end of the street pavement. All stub-outs must be sealed with a manufactured cap
to prevent leakage. Extensions that were not anticipated at the time of original construction or that
are to be connected to an existing sewer line not furnished with stub outs must be connected using a
manufactured saddle and in accordance with accepted plumbing techniques.

If no stub-out is present an alternate method of joining laterals is shown in the detail on Plan Sheet
_12_ of _12_.  (For potential future laterals).

The private service lateral stub-outs must be installed as shown on the plan and profile sheets on Plan
Sheet _4-11_ of _12_ and marked after backfilling as shown in the detail on Plan Sheet _12_ of _12_.

13. Trenching, bedding and backfill must conform with 30 TAC §217.54. The bedding and backfill for
flexible pipe must comply with the standards of ASTM D-2321, Classes IA, IB, II or III. Rigid pipe bedding
must comply with the requirements of ASTM C 12 (ANSI A 106.2) classes A, B or C.

14. Sewer lines must be tested from manhole to manhole. When a new sewer line is connected to an
existing stub or clean-out, it must be tested from existing manhole to new manhole.  If a stub or
clean-out is used at the end of the proposed sewer line, no private service attachments may be
connected between the last manhole and the cleanout unless it can be certified as conforming with
the provisions of 30 TAC §213.5(c)(3)(E).

15. All sewer lines must be tested in accordance with 30 TAC §217.57. The engineer must retain copies of
all test results which must be made available to the executive director upon request.  The engineer
must certify in writing that all wastewater lines have passed all required testing to the appropriate
regional office within 30 days of test completion and prior to use of the new collection system.  Testing
method will be:
(a) For a collection system pipe that will transport wastewater by gravity flow, the design must

specify an infiltration and exfiltration test or a low-pressure air test. A test must conform to the
following requirements:
(1) Low Pressure Air Test.

(A) A low pressure air test must follow the procedures described in  American Society
For Testing And Materials (ASTM) C-828, ASTM C- 924, or ASTM F-1417 or other procedure
approved by the executive  director, except as to testing times as required in Table C.3 in
subparagraph (C) of this paragraph or Equation C.3 in subparagraph  (B)(ii) of this
paragraph.

(B) For sections of collection system pipe less than 36 inch average inside diameter, the
following procedure must apply, unless a pipe is to be tested as required by paragraph
(2) of this subsection.

(i) A pipe must be pressurized to 3.5 pounds per square inch (psi) greater than the pressure exerted
by groundwater above the pipe.

(ii) Once the pressure is stabilized, the minimum time allowable for the pressure to drop from 3.5 psi
gauge to 2.5 psi gauge is computed from the following equation:

Q
T = 0.085xDxKEquation C.3

Where:

T= time for pressure to drop 1.0 pound per square inch gauge 
in seconds
K= 0.000419 X D X L, but not less than 1.0
D= average inside pipe diameter in inches
L= length of line of same size being tested, in feet
Q= rate of loss, 0.0015 cubic feet per minute per square foot 
internal surface

(C) Since a K value of less than 1.0 may not be used, the minimum testing time for
each pipe diameter is shown in the following Table C.3:

(D) An owner may stop a test if no pressure loss has occurred during the first 25% of the
calculated testing time.

(E) If any pressure loss or leakage has occurred during the first 25% of a testing period, then the
test must continue for the entire test duration as outlined above or until failure. (F)
Wastewater collection system pipes with a 27 inch or larger average inside diameter may be
air tested at each joint instead of following the procedure outlined in this section.

(G) A testing procedure for pipe with an inside diameter greater than 33 inches must be
approved by the executive director.

(2) Infiltration/Exfiltration Test.
(A) The total exfiltration, as determined by a hydrostatic head test, must not exceed 50

gallons per inch of diameter per mile of pipe per 24 hours at a minimum test head of 2.0 feet
above the crown of a pipe at an upstream manhole.

(B) An owner shall use an infiltration test in lieu of an exfiltration test when pipes are installed
below the groundwater level.

(C) The total exfiltration, as determined by a hydrostatic head test, must not exceed 50 gallons
per inch diameter per mile of pipe per 24 hours at a minimum test head of two feet above the
crown of a pipe at an upstream manhole, or at least two feet above existing groundwater
level, whichever is greater.

(D) For construction within a 25-year flood plain, the infiltration or exfiltration must not exceed
10 gallons per inch diameter per mile of pipe per 24 hours at the same minimum test head as
in subparagraph (C) of this paragraph.

(E) If the quantity of infiltration or exfiltration exceeds the maximum quantity specified, an
owner shall undertake remedial action in order to reduce the infiltration or exfiltration to an
amount within the limits specified. An owner shall retest a pipe following a remediation
action.

(b) If a gravity collection pipe is composed of flexible pipe, deflection testing is also required. The
following procedures must be followed:
(1) For a collection pipe with inside diameter less than 27 inches, deflection measurement

requires a rigid mandrel.
(A) Mandrel Sizing.

(i) A rigid mandrel must have an outside diameter (OD) not less  than 95% of the base inside diameter (ID)
or average ID of a pipe, as specified in the appropriate standard by the ASTMs, American Water Works
Association, UNI-BELL, or American National Standards Institute, or any related appendix.

(ii) If a mandrel sizing diameter is not specified in the appropriate standard, the mandrel must have an OD
equal to 95% of the ID of a pipe. In this case, the ID of the pipe, for the purpose of determining the OD
of the mandrel, must equal be the average outside diameter minus two minimum wall thicknesses for
OD controlled pipe and the average inside diameter for ID controlled pipe.

(iii) All dimensions must meet the appropriate standard.
(B) Mandrel Design.

(i) A rigid mandrel must be constructed of a metal or a rigid plastic material that can withstand 200 psi
without being deformed.

(ii) A mandrel must have nine or more odd number of runners or legs.
(iii) A barrel section length must equal at least 75% of the inside diameter of a pipe.
(iv) Each size mandrel must use a separate proving ring.

(C) Method Options.
(i) An adjustable or flexible mandrel is prohibited.
(ii) A test may not use television inspection as a substitute for a deflection test.
(iii) If requested, the executive director may approve the use of a deflectometer or a mandrel with

removable legs or runners on a case-by-case basis.
(2) For a gravity collection system pipe with an inside diameter 27 inches and greater, other test

methods may be used to determine vertical deflection.
(3) A deflection test method must be accurate to within plus or minus 0.2% deflection.
(4) An owner shall not conduct a deflection test until at least 30 days after the final backfill.
(5) Gravity collection system pipe deflection must not exceed five percent (5%).
(6) If a pipe section fails a deflection test, an owner shall correct the problem and conduct a

second test after the final backfill has been in place at least 30 days.

16. All manholes must be tested to meet or exceed the requirements of 30 TAC §217.58.
(a) All manholes must pass a leakage test.
(b) An owner shall test each manhole (after assembly and backfilling) for leakage, separate and

independent of the collection system pipes, by hydrostatic exfiltration testing, vacuum testing, or
other method approved by the executive director.
(1) Hydrostatic Testing.

(A) The maximum leakage for hydrostatic testing or any alternative test methods is 0.025 gallons
per foot diameter per foot of manhole depth per hour.

(B) To perform a hydrostatic exfiltration test, an owner shall seal all wastewater pipes coming
into a manhole with an internal pipe plug, fill the manhole with water, and maintain the test
for at least one hour.

(C) A test for concrete manholes may use a 24-hour wetting period before testing to allow
saturation of the concrete.

(2) Vacuum Testing.
(A) To perform a vacuum test, an owner shall plug all lift holes and exterior joints with a

non-shrink grout and plug all pipes entering a manhole.
(B) No grout must be placed in horizontal joints before testing.
(C) Stub-outs, manhole boots, and pipe plugs must be secured to prevent movement while a

vacuum is drawn.
(D) An owner shall use a minimum 60 inch/lb torque wrench to tighten the external clamps that

secure a test cover to the top of a manhole.
(E) A test head must be placed at the inside of the top of a cone section, and the seal inflated in

accordance with the manufacturer's recommendations.
(F) There must be a vacuum of 10 inches of mercury inside a manhole to perform a valid

test.
(G) A test does not begin until after the vacuum pump is off.
(H) A manhole passes the test if after 2.0 minutes and with all valves closed, the vacuum is at

least 9.0 inches of mercury.

17. All private service laterals must be inspected and certified in accordance with 30 TAC 213.5(c)(3)(I).
After installation of and, prior to covering and connecting a private service lateral to an existing organized
sewage collection system, a Texas Licensed Professional Engineer, Texas Registered Sanitarian, or
appropriate city inspector must visually inspect the private service lateral and the connection to the
sewage collection system, and certify that it is constructed in conformity with the applicable provisions of
this section. The owner of the collection system must maintain such certifications for five years and forward
copies to the appropriate regional office upon request. Connections may only be made to an approved
sewage collection system.

Austin Regional Office
12100 Park 35 Circle, Building A
Austin, Texas  78753-1808
Phone (512) 339-2929
Fax (512) 339-3795

TCEQ PIPE BEDDING AND TRENCHING REQUIREMENTS  (30 TAC 217.54)

a) Pipe Embedment
1. A rigid pipe must be laid with the adequate bedding, haunching, and initial backfill to support the

anticipated load. The bedding classes that are allowed are A, B, or C, as described in American
Society for Testing and Materials (ASTM) C 12, American National Standards Institute (ANSI) A
106.2,Water Environment Federation Manual of Practice No. 9 or American Society of Civil
Engineers (ASCE) MOP 37.

2. A flexible pipe must be laid with the adequate bedding, haunching, and initial backfill to support
the anticipated load. The bedding classes that are allowed are IA, IB, II, or III, as described in ASTM
D-2321 or ANSI K65.171.

3. Debris, large clods, or stones that are greater than six inches in diameter, organic matter, or other
unstable materials are prohibited as bedding, haunching, or initial backfill.

4. Backfill must not disturb the alignment of a collection system pipe.
5. If trenching encounters significant fracture, fault zones, caves, or solutional modification to the

rock strata, an owner must halt construction until an engineer prepares a written report detailing
how construction will accommodate these site conditions.

b) Compaction
1. Compaction of an embedment envelope must meet the manufacturer's recommendations for the

collection system pipe used in a project.
2. Compaction of an embedment envelope must provide the modulus of soil reaction for the

bedding material necessary to ensure a wastewater collection system pipe's structural integrity
as required by §217.53 of this title (relating to Pipe Design).

3. The placement of the backfill above a pipe must not affect the structural integrity of a pipe.

c) Envelope Size
1. A minimum clearance of 6.0 inches below and on each side of the bell of all pipes to the trench

walls and floor is required.
2. The embedment material used for haunching and initial backfill must be installed to a minimum

depth of 12 inches above the crown of a pipe.

d) Trench Width
1. The width of a trench must allow a pipe to be laid and jointed properly and must allow the backfill

to be placed and compacted as needed.
2. The maximum and minimum trench width needed for safety and a pipe's structural integrity must

be included in the report.
3. The width of a trench must be sufficient to properly and safely place and compact haunching

materials.
4. The space between a pipe and a trench wall must be wider than the compaction equipment used

in the pipe zone.

San Antonio Regional Office
14250 Judson Road
San Antonio, Texas  78233-4480
Phone (210) 490-3096
Fax (210) 545-4329

Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

152 65.64

152

156690

3,899.55 L.F. OF 8" SS - SDR 26

UPPER - EAST SEWERSHED - DOS RIOS \ LEON CREEK

23-11800329

23-1641

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.

SEWER NOTES
1. The Contractor is responsible for ensuring that no Sanitary Sewer Overflow (SSO) occurs as a result of their work. All contractor personnel responsible for SSO 

prevention and control shall be trained on proper response. Should an SSO occur, the contractor shall:
A. Identify the source of the SSO and notify SAWS Emergency Operations Center (EOC) immediately at (210) 233-2014. Provide the address of the spill and an 
     estimated volume or flow.
B. Attempt to eliminate the source of the SSO.
C. Contain sewage from the SSO to the extent of preventing a possible contamination of waterways.
D. Clean up spill site (return contained sewage to the collection system if possible) and properly dispose of contaminated soil/materials.
E. Clean the affected sewer mains and remove any debris.
F. Meet all post-SSO requirements as per the EPA Consent Decree, including line cleaning and televising the affected sewer mains (at SAWS direction) within 24
    hours.
Should the Contractor fail to address an SSO immediately and to SAWS satisfaction, they will be responsible for all costs incurred by SAWS, including any fines
from EPA, TCEQ and/or any other Federal, State or Local Agencies. -
No separate measurement or payment shall be made for this work. All work shall be done according to guidelines set by the TCEQ and SAWS.

2. If bypass pumping is required, the Contractor shall perform such work in accordance with SAWS Standard Specification for Water and Sanitary Sewer Construction, 
Item No. 864, “Bypass Pumping”.

3. Prior to tie-ins, any shutdowns of existing force mains of any size must be coordinated with the SAWS Construction Inspection Division at (210) 233-2973 at least one
week in advance of the shutdown. The Contractor must also provide a sequence of work as related to the tie-ins; this is at no additional cost to SAWS or the project 
and it is the responsibility of the Contractor to sequence the work accordingly.

4. Sewer pipe where water line crosses shall be 160 psi and meet the requirements of ASTM D2241, TAC 217.53 and TCEQ 290.44(e)(4)(B). Contractor shall center a 20’ 
joint of 160 psi pressure rated PVC at the proposed water crossing.

5. ELEVATIONS POSTED FOR TOP OF MANHOLES ARE FOR REFERENCE ONLY: It shall be the responsibility of the Contractor to make allowances and adjustments for top
of manholes to match the finished grade of the project’s improvements. (NSPI)

6. Spills, Overflows, or Discharges of Wastewater: All spills, overflows, or discharges of wastewater, recycled water, petroleum products, or chemicals must be reported
immediately to the SAWS Inspector assigned to the Counter Permit or General Construction Permit (GCP). This requirement applies to every spill, overflow, or 
discharge regardless of size.

7. Manhole and all pipe testing (including the TV inspection) must be performed and passed prior to Final Field Acceptance by SAWS Construction Inspection Division, 
as per the SAWS Specifications For Water and Sanitary Sewer Construction.

8. All PVC pipe over 14 feet of cover shall be extra strength with minimum pipe stiffness of 115 psi
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1. SILT FENCE MATERIAL SHOULD BE POLYPROPYLENE, POLYETHYLENE OR POLYAMIDE WOVEN OR NONWOVEN FABRIC. THE FABRIC WIDTH SHOULD BE 36 INCHES, WITH A MINIMUM UNIT WEIGHT OF SILT FENCE MATERIAL SHOULD BE POLYPROPYLENE, POLYETHYLENE OR POLYAMIDE WOVEN OR NONWOVEN FABRIC. THE FABRIC WIDTH SHOULD BE 36 INCHES, WITH A MINIMUM UNIT WEIGHT OF 4.5 OZ/YD, MULLEN BURST STRENGTH EXCEEDING 190 LB/IN 2 , ULTRAVIOLET STABILITY EXCEEDING 70%, AND MINIMUM APPARENT OPENING SIZE OF U.S. SIEVE NO. 30. 2. FENCE POSTS SHOULD BE MADE OF HOT ROLLED STEEL, AT LEAST 4 FEET LONG WITH TEE OR Y-BAR CROSS SECTION, SURFACE PAINTED OR GALVANIZED, MINIMUM NOMINAL WEIGHT 1.25 LB/FT FENCE POSTS SHOULD BE MADE OF HOT ROLLED STEEL, AT LEAST 4 FEET LONG WITH TEE OR Y-BAR CROSS SECTION, SURFACE PAINTED OR GALVANIZED, MINIMUM NOMINAL WEIGHT 1.25 LB/FT 2 , AND BRINDELL HARDNESS EXCEEDING 140. 3. WOVEN WIRE BACKING TO SUPPORT THE FABRIC SHOULD BE GALVANIZED 2" X 4" WELDED WIRE, 12 GAUGE MINIMUM. WOVEN WIRE BACKING TO SUPPORT THE FABRIC SHOULD BE GALVANIZED 2" X 4" WELDED WIRE, 12 GAUGE MINIMUM. 4. STEEL POSTS, WHICH SUPPORT THE SILT FENCE, SHOULD BE INSTALLED ON A SLIGHT ANGLE TOWARD THE ANTICIPATED RUNOFF SOURCE. POST MUST BE EMBEDDED A MINIMUM OF 1 FOOT DEEP STEEL POSTS, WHICH SUPPORT THE SILT FENCE, SHOULD BE INSTALLED ON A SLIGHT ANGLE TOWARD THE ANTICIPATED RUNOFF SOURCE. POST MUST BE EMBEDDED A MINIMUM OF 1 FOOT DEEP AND SPACED NOT MORE THAN 8 FEET ON CENTER. WHERE WATER CONCENTRATES, THE MAXIMUM SPACING SHOULD BE 6 FEET.  5. LAY OUT FENCING DOWN-SLOPE OF DISTURBED AREA, FOLLOWING THE CONTOUR AS CLOSELY AS POSSIBLE. THE FENCE SHOULD BE SITED SO THAT THE MAXIMUM DRAINAGE AREA IS ¼ LAY OUT FENCING DOWN-SLOPE OF DISTURBED AREA, FOLLOWING THE CONTOUR AS CLOSELY AS POSSIBLE. THE FENCE SHOULD BE SITED SO THAT THE MAXIMUM DRAINAGE AREA IS ¼ ACRE/100 FEET OF FENCE. 6. THE TOE OF THE SILT FENCE SHOULD BE TRENCHED IN WITH A SPADE OR MECHANICAL TRENCHER, SO THAT THE DOWN-SLOPE FACE OF THE TRENCH IS FLAT AND PERPENDICULAR TO THE LINE THE TOE OF THE SILT FENCE SHOULD BE TRENCHED IN WITH A SPADE OR MECHANICAL TRENCHER, SO THAT THE DOWN-SLOPE FACE OF THE TRENCH IS FLAT AND PERPENDICULAR TO THE LINE OF FLOW. WHERE FENCE CANNOT BE TRENCHED IN (E.G., PAVEMENT OR ROCK OUTCROP), WEIGHT FABRIC FLAP WITH 3 INCHES OF PEA GRAVEL ON UPHILL SIDE TO PREVENT FLOW FROM SEEPING UNDER FENCE. 7. THE TRENCH MUST BE A MINIMUM OF 6 INCHES DEEP AND 6 INCHES WIDE TO ALLOW FOR THE SILT FENCE FABRIC TO BE LAID IN THE GROUND AND BACKFILLED WITH COMPACTED MATERIAL. THE TRENCH MUST BE A MINIMUM OF 6 INCHES DEEP AND 6 INCHES WIDE TO ALLOW FOR THE SILT FENCE FABRIC TO BE LAID IN THE GROUND AND BACKFILLED WITH COMPACTED MATERIAL. 8. SILT FENCE SHOULD BE SECURELY FASTENED TO EACH STEEL SUPPORT POST OR TO WOVEN WIRE, WHICH IS IN TURN ATTACHED TO THE STEEL FENCE POST. THERE SHOULD BE A 3-FOOT SILT FENCE SHOULD BE SECURELY FASTENED TO EACH STEEL SUPPORT POST OR TO WOVEN WIRE, WHICH IS IN TURN ATTACHED TO THE STEEL FENCE POST. THERE SHOULD BE A 3-FOOT OVERLAP, SECURELY FASTENED WHERE ENDS OF FABRIC MEET. 9. SILT FENCE SHOULD BE REMOVED WHEN THE SITE IS COMPLETELY STABILIZED SO AS NOT TO BLOCK OR IMPEDE STORM FLOW OR DRAINAGE. SILT FENCE SHOULD BE REMOVED WHEN THE SITE IS COMPLETELY STABILIZED SO AS NOT TO BLOCK OR IMPEDE STORM FLOW OR DRAINAGE. 10. INSPECT ALL FENCING WEEKLY, AND AFTER ANY RAINFALL. INSPECT ALL FENCING WEEKLY, AND AFTER ANY RAINFALL. 11. REMOVE SEDIMENT WHEN BUILDUP REACHES 6 INCHES. REMOVE SEDIMENT WHEN BUILDUP REACHES 6 INCHES. 12. REPLACE ANY TORN FABRIC OR INSTALL A SECOND LINE OF FENCING PARALLEL TO THE TORN SECTION. REPLACE ANY TORN FABRIC OR INSTALL A SECOND LINE OF FENCING PARALLEL TO THE TORN SECTION. 13. REPLACE OR REPAIR ANY SECTIONS CRUSHED OR COLLAPSED IN THE COURSE OF CONSTRUCTION ACTIVITY. IF A SECTION OF FENCE IS OBSTRUCTING VEHICULAR ACCESS, CONSIDER RELOCATING REPLACE OR REPAIR ANY SECTIONS CRUSHED OR COLLAPSED IN THE COURSE OF CONSTRUCTION ACTIVITY. IF A SECTION OF FENCE IS OBSTRUCTING VEHICULAR ACCESS, CONSIDER RELOCATING IT TO A SPOT WHERE IT WILL PROVIDE EQUAL PROTECTION, BUT WILL NOT OBSTRUCT VEHICLES. A TRIANGULAR FILTER DIKE MAY BE PREFERABLE TO A SILT FENCE AT COMMON VEHICLE ACCESS POINTS. 14. WHEN CONSTRUCTION IS COMPLETE, THE SEDIMENT SHOULD BE DISPOSED OF IN A MANNER THAT WILL NOT CAUSE ADDITIONAL SILTATION AND THE PRIOR LOCATION OF THE SILT FENCE SHOULD WHEN CONSTRUCTION IS COMPLETE, THE SEDIMENT SHOULD BE DISPOSED OF IN A MANNER THAT WILL NOT CAUSE ADDITIONAL SILTATION AND THE PRIOR LOCATION OF THE SILT FENCE SHOULD BE REVEGETATED. THE FENCE ITSELF SHOULD BE DISPOSED OF IN AN APPROVED LANDFILL.
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.

N.T.S.

TYPICAL SANITARY SEWER/ WATER CROSSING DETAIL

FINISHED GROUND/PAVEMENT
(TOP OF GRADE)

PROPOSED WATER LINESEPARATION DISTANCE TO
COMPLY TCEQ REGULATION 30

TAC 290.44 (E) APPENDIX E & 30
TAC 217.53 (D) APPENDIX D -

SEPARATION DISTANCE.

WHERE SEWER PIPE CROSSES A
WATER LINE, THE SEWER SHALL
BE 160 PSI AND MEET THE
REQUIREMENTS OF ASTM D2241
WITH ONE 20' JOINT CENTERED
AT THE WATER CROSSING

PROPOSED SANITARY
SEWER LINE

10' MIN. 10' MIN.

℄

5'
 M

IN
.

NOTES:

1. THE LOCATION AND DEPTH OF EXISTING UTILITIES SHOWN ON THE PLANS OR MARKED IN THE FIELD
ARE UNDERSTOOD TO BE APPROXIMATE ONLY AND ALL UTILITIES MAY NOT BE SHOWN.  PRIOR TO
CONSTRUCTION, THE CONTRACTOR SHALL VERIFY THE EXACT LOCATION AND DEPTHS OF ALL
UTILITIES, WHETHER SHOWN ON THE PLANS OR NOT.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR
PROTECTION OF ALL UTILITIES DURING CONSTRUCTION AND SHALL REPAIR ANY DAMAGE TO ANY
UTILITY AT THEIR OWN EXPENSE.  THE TEXAS UTILITY CODE REQUIRES THE CONTRACTOR TO CONTACT
A NOTIFICATION CENTER AT LEAST 48 BUSINESS HOURS PRIOR TO DIGGING DEEPER THAN 16 INCHES,
WITH LIMITED EXCEPTIONS.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL
AND PAYING FOR THE TESTS TO BE PERFORMED BY A THIRD PARTY.  COMPACTION TESTING WILL BE
DONE AT ONE LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE SAWS INSPECTOR/TEST
ADMINISTRATOR, PER EACH 12 INCH LOOSE LIFT PER 400 LINEAR FEET AT A MINIMUM.  THE PROJECT
WILL NOT BE ACCEPTED AND FINALIZED BY SAWS WITHOUT THIS REQUIREMENT BEING MET AND
VERIFIED BY PROVIDING ALL NECESSARY DOCUMENTED TEST RESULTS.

3. CONTRACTOR SHALL PRESERVE ALL CONSTRUCTION STAKES, MARKS, ETC.  IF ANY STAKE, MARK, ETC. IS
DESTROYED OR REMOVED BY THE CONTRACTOR OR THEIR EMPLOYEES, THEY WILL BE REPLACED BY THE
CONTRACTOR AT THE CONTRACTOR'S EXPENSE.

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO OBTAIN ANY AND ALL PERMITS NECESSARY FOR THE
CONSTRUCTION OF THE PROJECT.  SUCH PERMITS MAY INCLUDE RIGHT OF WAY PERMITS, UTILITY
PERMITS, FLOODPLAIN PERMITS, TRAFFIC CONTROL PLAN PERMITS, ETC.

5. WHENEVER POWER POLES ARE ADJACENT TO THE PROPOSED TRENCH, THE CONTRACTOR SHALL
PROVIDE PROPER SHORING OR BRACING DURING CONSTRUCTION OF THE TRENCH ACCORDING TO THE
METHODS APPROVED BY THE APPROPRIATE UTILITY COMPANY.  ANY DAMAGES INCURRED SHALL BE
REPAIRED AT THE CONTRACTORS EXPENSE AND RESTORED TO ITS ORIGINAL OR IMPROVED CONDITION
TO THE SATISFACTION OF THE UTILITY OWNER.

6. A WATERTIGHT AND VENTED MANHOLE WILL BE REQUIRED AT A MINIMUM OF EVERY 1,500 LINEAR FEET
AND AT THE END OF EVERY LINE FOR PROJECTS WITHIN THE EDWARDS AQUIFER RECHARGE ZONE.

7. THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING THE PROPER CLEARANCE REQUIRED BY THE
NATIONAL ELECTRICAL CODE, OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA), TEXAS
STATE LAW VERNON'S ANNOTATED TEXAS STATUTES ARTICLE 1436 (C) PERTAINING TO CLEARANCES
WHEN WORKING IN CLOSE PROXIMITY TO OVERHEAD ELECTRICAL LINES AND EQUIPMENT, AND TEXAS
STATE LAW HEALTH AND SAFETY CODE CHAPTER 752 - HIGH VOLTAGE OVERHEAD LINES.

8. THE CONTRACTOR'S STORM WATER POLLUTION PREVENTION PLAN (SWPPP) SHALL INCLUDE EROSION
AND SEDIMENTATION CONTROLS FOR ALL SOIL STAGING AND STORAGE AREAS.

9. THE CONTRACTOR SHALL HAVE ALL EROSION AND SEDIMENTATION CONTROL IN PLACE PRIOR TO THE
START OF CONSTRUCTION.

10. THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL SWPPP MEASURES AFTER EVERY RAINFALL EVENT OR
EVERY 2 WEEKS.

11.FOR ALL WATER MAIN CROSSINGS, THE CONTRACTOR SHALL INSTALL THE SEWER MAIN AND LATERALS
IN ACCORDANCE WITH 30 TAC TITLE 30 CHAPTER 27 SUBCHAPTER C.

12.DROP MANHOLES MUST BE INSTALLED PER 30 TAC 217.55 (K)(2)(G-H).
13. ALL MANHOLES DEEPER THAN 20 FEET SHALL BE INSTALLED WITH A 6 FOOT WIDE MANHOLE IN

ACCORDANCE WITH SAWS UTILITY SERVICE REGULATIONS.
14. SEWER LATERALS MUST BE A MINIMUM OF SIX INCHES WITH FULL BODY FITTINGS, EXTRUDED OR

FACTORY-FABRICATED, WITH A MINIMUM 2.0% SLOPE.
15.  CONTRACTOR TO INSTALL CONCRETE SADDLE ON EXISTING SANITARY SEWER LINE AT EVERY

PROPOSED LATERAL PER SAWS SPECIFICATIONS.

16. WITHIN PAVED (OR FUTURE PAVED) AREAS, MANHOLES MUST BE EITHER FIBERGLASS OR PRE-CAST
CONCRETE, PER SAWS STANDARD DETAILS.  PRE-CAST MANHOLES MUST CONFORM TO THE LATEST
ASTM REQUIREMENTS.

17. THE CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE THAT NO OVERFLOWS OR SPILLAGE OF SEWAGE
OCCURS.  THE PERSON IDENTIFIED WITH THIS RESPONSIBILITY SHALL BE ON-SITE WHEN ACTIVITIES
THAT COULD RESULT IN A SPILL OR OVERFLOW ARE BEING PERFORMED.  THE CONTRACTOR SHALL
NOTIFY THE UTILITY PROVIDER.  SHOULD AN OVERFLOW OR SPILL OCCUR CLEAN UP SHALL BE IN
CONFORMANCE WITH TCEQ REGULATIONS.

18. THE CONTRACTOR SHALL BE RESPONSIBLE TO MAINTAIN CONTINUOUS SEWER SERVICE FOR ALL
ACTIVE SERVICE CONNECTIONS DURING CONSTRUCTION.  WHEN BYPASS PUMPING IS NECESSARY, THE
CONTRACTOR SHALL PROVIDE IN ACCORDANCE WITH SAWS ITEM NO. 864.

19.FOR MANHOLES WITHIN THE 5 YEAR FLOODPLAIN, MANHOLES MUST BE SHALLOW PROFILE,
MONOLITHIC STRUCTURED AND ANCHORED TO SUBGRADE.

20.ALL MATERIALS AND APPURTENANCES MUST CONFORM TO SAWS' SPECIFICATIONS FOR WATER AND
SANITARY SEWER CONSTRUCTION AND SAWS AMTERIAL SPECIFICATIONS.  PVC WASTEWATER MAINS
MUST BE A MINIMUM SDR 26 (ASTM D3034).

21.WHERE A MINIMUM COVER FROM THE TOP OF THE SEWER PIPE TO THE SURFACE OF THE GROUND IS
LESS THAN THREE FEET, THE WASTEWATER MAIN MUST BE ENCASED WITH 2000 PSI CONCRETE WITH A
MINIMUM THICKNESS OF SIX INCHES.

22.CONTRACTOR SHALL NOTIFY THE ENGINEER A MINIMUM OF 72 HOURS PRIOR TO ANY CONSTRUCTION
STAKING, MANHOLE OR SEWER MAIN TESTING.

23.ANY CAVES OR SENSITIVE GEOLOGICAL FEATURES FOUND DURING CONSTRUCTION MUST BE REPORTED
TO THE ENGINEER WITHIN 24 HOURS AND TEMPORARY BMPS MUST BE INSTALLED IMMEDIATELY
AROUND THE FEATURE.

24.THE CONTRACTOR SHALL REFERENCE THE APPROVED TREE PLAN FOR INFORMATION ABOUT THE
PRESERVATION AND REMOVAL OF TREES IN THE VICINITY OF THE PROJECT WORKS AREAS.  THE
CONTRACTOR IS REQUIRED TO CONDUCT ANY AND ALL PRECONSTRUCTION MEETINGS AND INSTALL
ALL APPROPRIATE PROTECTION FENCING PRIOR TO THE START OF CONSTRUCTION.

25.THE CONTRACTOR IS REQUIRED TO PROVIDE ACCESS TO ALL ADJACENT HOMEOWNERS AND DRIVEWAYS
AT ALL TIMES.

26.THE CONTRACTOR IS REQUIRED TO NOTIFY INDIVIDUAL PROPERTY OWNERS A MINIMUM OF 48 HOURS
PRIOR TO ACCESSING THEIR PROPERTY WITHIN THE PROJECT EASEMENTS.

27.THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING 85% REVEGETATION OF ALL LIMITS OF THE
PROJECT EASEMENT AND/OR RIGHT OF WAY DISTURBED LIMITS. PLEASE REFERENCE ITEM 520
HYDROMULCHING FROM THE CITY OF SAN ANTONIO STANDARD SPECIFICATIONS FOR CONSTRUCTION.

28.THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING POSITIVE DRAINAGE AT ALL TIMES DURING
CONSTRUCTION.

29.THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING TO ITS ORGINAL OR BETTER CONDITION,
ANY DAMAGES DONE TO EXISTING FENCES, CONCRETE ISLANDS, STREET PAVING, CURBS, LANDSCAPING
OR DRIVEWAYS, FIRE HYDRANTS, VALVES, RIGHT WAY MONUMENTS, GATES, ETC.

30.THE CONTRACTOR IS RESPONSIBLE FOR IMPLEMENTING THE TRAFFIC CONTROL PLAN IN ACCORDANCE
WITH MUTCD STANDARDS.  THE CONTRACTOR SHALL COORDINATE WITH THE JURISDICTIONAL
INSPECTOR TO DETERMINE PROJECT WORK HOURS PRIOR TO THE START OF CONSTRUCTION WITHIN
THE RIGHT OF WAY.

31.EDWARDS AQUIFER RECHARGE ZONE AND CONTRIBUTING ZONE BOUNDARIES SHOWN ARE BASED ON
GIS DATA PROVIDED BY THE TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

SAN ANTONIO WATER SYSTEM    233-2010
COSA DRAINAGE    207-2800
CITY SIDEWALK AND TRENCHING DIVISION          821-3240
COSA TRAFFIC SIGNAL OPERATIONS         207-7765
TEXAS STATE WIDE ONE CALL LOCATOR  1-800-545-6005
CITY PUBLIC SERVICE "
AT&T "
TIME WARNER CABLE "
VALERO ENERGY CO. "
GREY FOREST UTILITIES "

BENCHMARK

Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

152 65.64
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156690
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UPPER - EAST SEWERSHED - DOS RIOS \ LEON CREEK

23-11800329

23-1641

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.
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REPRODUCTION OF THE ORIGINAL SIGNED AND SEALED PLAN AND/OR ELECTRONIC MEDIA MAY HAVE BEEN INADVERTENTLY ALTERED.  CONTRACTOR IS RESPONSIBLE FOR VERIFYING THE SCALE OF THE DOCUMENT AND CONTACTING CUDE ENGINEERS TO VERIFY DISCREPANCIES PRIOR TO CONSTRUCTION.
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San Antonio, Texas 78231

P:(210) 681.2951  F: (210) 523.7112

DATE

PROJECT NO.

DRAWN BY

CHECKED BY

CUDE ENGINEERS
TBPE No. 455

TBPLS No. 10048500

R
E

V
IS

IO
N

S

1.

CG/TCD/XV

XV/AL

07/16/2024

7/16/2024

©
20

22
 M

.W
. C

U
DE

 E
N

GI
N

EE
RS

 L
LC

 - 
TH

IS
 D

O
CU

M
EN

T,
 A

N
Y 

PO
RT

IO
N

 T
H

ER
EO

F,
 A

N
D 

AN
Y 

AS
SO

CI
AT

ED
 C

O
PY

RI
GH

TS
 S

H
AL

L 
RE

M
AI

N 
TH

E 
PR

O
PE

RT
Y 

O
F 

M
.W

. C
U

DE
 E

N
GI

N
EE

RS
 L

LC
. T

H
IS

 D
O

CU
M

EN
T 

M
AY

 N
O

T 
BE

 R
EP

RO
DU

CE
D,

 U
SE

D,
 O

R 
DI

ST
RI

BU
TE

D 
IN

 A
N

Y 
FO

RM
 O

R 
BY

 A
N

Y 
M

EA
N

S 
TO

 A
N

YO
N

E
FO

R 
AN

Y 
O

TH
ER

 E
N

DE
AV

O
R 

W
IT

H
O

U
T 

TH
E 

PR
IO

R 
W

RI
TT

EN
 C

O
N

SE
N

T 
O

F,
 A

N
D 

AD
AP

TA
TI

O
N

 B
Y,

 M
.W

. 
CU

DE
 E

N
GI

N
EE

RS
 L

LC
.  

TH
IS

 D
O

CU
M

EN
T 

IS
 N

O
T 

IN
TE

N
DE

D 
O

R 
RE

PR
ES

EN
TE

D 
TO

 B
E 

SU
IT

AB
LE

 F
O

R 
U

SE
 O

TH
ER

 T
H

AN
 A

S 
O

RI
GI

N
AL

LY
 I

N
TE

N
DE

D 
BY

 M
.W

. 
CU

DE
 E

N
GI

N
EE

RS
 L

LC
 A

N
D

AN
Y 

U
N

AU
TH

O
RI

ZE
D 

RE
PR

O
DU

CT
IO

N
, U

SE
 O

R 
DI

ST
RI

BU
TI

O
N

 O
F 

SA
ID

 D
O

CU
M

EN
TS

 W
IL

L 
BE

 A
T 

TH
E 

IN
FR

IN
GI

N
G 

PA
RT

Y'
S 

SO
LE

 R
IS

K,
 W

IT
H

O
U

T 
AN

Y 
LI

AB
IL

IT
Y 

TO
 M

.W
. C

U
DE

 E
N

GI
N

EE
RS

 L
LC

, A
N

D 
W

IL
L 

BE
 U

SE
D 

AG
AI

N
ST

 A
N

Y 
AN

D 
AL

L 
PA

RT
IE

S 
TO

 T
H

E 
FU

LL
ES

T 
EX

TE
N

T 
PE

RM
IT

TE
D 

BY
 L

AW
.

D
A

TE

2. 3. 4. 5. 6. 7. 8. 9.#

HORIZONTAL SCALE: 1" = 50'
VERTICAL SCALE: 1" = 5'

SAN
. SEW

.
IN

V.

23-11800329

23-1641

PLAT NO.

SAWS JOB NO.

Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

152 65.64

152

156690

3,899.55 L.F. OF 8" SS - SDR 26

UPPER - EAST SEWERSHED - DOS RIOS \ LEON CREEK

23-11800329

23-1641

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.

LEGEND

0

SCALE: 1"=50'

50 25 50

OVERALL UNIT BOUNDARY

PROPOSED LOT LINE

PROPOSED RIGHT OF WAY

E.G.T.CA. EASEMENT

SANITARY SEWER ENVELOPE

EXISTING 2' CONTOUR

EXISTING 10' CONTOUR

EXISTING WATER LINE

EXISTING SEWER LINE

EXISTING MANHOLE

PROPOSED WATER LINE

PROPOSED SEWER MAIN

PROPOSED MANHOLE

CLEANOUT PER SAWS
DETAIL DD-854-02 SHT 1 OF 3
& DD-854-EARZ

W

SS

SSx

Wx

500

499

 DETAIL "A" 
SCALE 1" = 10'

8" SS

8" SS

8" SS

EX
. 8

" S
S

SA
W

S 
#2

0-
15

92

HIGHLAND PASS 100°3'13"

80
°0

'0"

89°56'47"90°0'0"

100°3'13"

20
24

-0
4-

16

1

AD
DE

D 
AD

DI
TI

O
N

AL
 L

IN
E 

AA
 O

N
 H

IG
H

LA
N

D 
PA

SS

1

20
24

-0
4-

30
RE

V.
 L

O
T 

N
U

M
BE

RS

2

2

EDGE OF PAVEMENT
CONC. CURB

5'

259°56'47"

20
24

-0
6-

24
EX

. L
IN

E 
"A

" S
H

O
W

N
 O

N
 P

RO
FI

LE
, A

DD
ED

 C
LE

AN
O

U
TS

,
RE

VI
SE

D 
ST

AT
IO

N
 D

ES
CR

IP
TI

O
N

S,
 A

DD
ED

 D
IS

TA
N

CE
S

3

3

3

3

20
24

-0
7-

16
AD

DE
D 

CL
EA

N
O

U
T 

DE
TA

IL
 R

EF
.

4



1122

11241124

1124

1124
11

24

11
22

Wx

x

SSx

W
W

W W W W W

W
W

W

W
W

W
W

W
W

W W W W W W W W
W

W
W

W
W

W

W WW WW WW W

W
W

WW W

W

H
IG

H
LA

N
D 

PA
SS

STA 10+95
35 LF

STA 10+97
35 LF

STA 10+51
35 LF

STA 9+81
35 LF

STA 9+35
35 LF

STA 8+80
42 LF

STA 8+5750 LF

STA 8+37

51 LF

ST
A 

7+
65

35
 L

F

ST
A 

7+
19

35
 L

F

ST
A 

6+
46

35
 L

F

ST
A 

6+
05

35
 L

F

ST
A 

5+
60

35
 L

F

ST
A 

5+
12

35
 L

F

ST
A 

4+
66

35
 L

F

ST
A 

4+
22

35
 L

F

ST
A 

3+
55

49
 L

F

ST
A 

3+
79

36
 L

F

ST
A 

4+
44

35
 L

F

ST
A 

4+
89

35
 L

F

ST
A 

5+
34

35
 L

F

ST
A 

5+
80

35
 L

F

ST
A 

6+
25

35
 L

F

ST
A 

7+
38

35
 L

F

ST
A 

7+
92

35
 L

F

STA 1+56
35 LF

STA 1+72
35 LF

STA 2+17
35 LF

STA 2+62
35 LF

STA 3+05
47 LF

BR
O

KE
N

 H
O

LL
O

W

DRYLANDER WAY

STA 10+27
35 LF

STA 1+00.00 LINE ''H''
=  STA 3+15.00 LINE ''A''
= STA 1+00.00 LINE "H"
EX. MH NO. A-2

STA 5+98.84 LINE ''H''
MH NO. H-2

STA 8+48.84 LINE ''H''
MH NO. H-3

1+
00

2+
00

3+
00

4+00 5+00 6+00 7+00 8+00

9+
00

10
+0

0
11

+0
0

10' E.G.T.CA. ESM'T. 10' E.G.T.CA. ESM'T.

10' E.G.T.CA. ESM'T. 10' E.G.T.CA. ESM'T.

10
' E

.G
.T

.C
A.

 E
SM

'T
.

10
' E

.G
.T

.C
A.

 E
SM

'T
.

10
' E

.G
.T

.C
A.

 E
SM

'T
.

STA 10+26
35 LF

90°0'0"

6'
19

'

6'
19

'

6'
19'

6' 19'

 8
" S

S

 8" SS  8" SS

 8
" S

S

 EX. 8" SS
SAWS #20-1592

8" W 8" W 8" W 8" W

8" W
8" W

8"
 W

EX
. 1

2"
 W

8"
 W

901 OPEN SPACE
VAR. WID. DRN. ESM'T.

BLOCK 30

BL
O

CK
 3

0

BLOCK 31

BL
O

CK
 3

1

BL
O

CK
 3

1

ST
A 

3+
41

49
 L

F

STA 3+29
49 LF

90°3'11"

269°53'48"

127

128

129

130

131

132

133

134135136137138139140141142143144

145

146

147

148

149

150

151

28

29

30 31 32 33 34 35 36 37

38

39

180°0'0"

180°0'0"

906 OPEN SPACE
VAR. WID. DRN. ESM'T.

ST
A 

8+
11

43
 L

F

10
' E

.G
.T

.C
A.

 E
SM

'T
.

905 OPEN SPACE
VAR. WID. DRN. ESM'T.

DR
AI

N
 'E

'
SE

E 
SH

EE
T 

C2
1

DR
AI

N
 'E

'
SE

E 
SH

EE
T 

C2
1

DRAIN 'C'
SEE SHEET C18 DRAIN 'B'

SEE SHEET C17

STA 6+78.70 LINE ''H''
DRAIN 'E' CULVERT & 8"
SANITARY SEWER CROSSING

STA 3+33.98 LINE ''H''
MH NO H-1

270°0'0"

100' SANITARY SEWER ENVELOPE

100' SANITARY SEWER ENVELOPE

100' SANITARY
SEWER ENVELOPE

100' SANITARY
SEWER ENVELOPE

BL
O

CK
 3

0

100' SANITARY
SEWER ENVELOPE

100' SANITARY
SEWER ENVELOPE

145

1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00

350.00' ~ 8" (SDR-26) @ +0.40%

250.00' ~ 8" (SDR-26) @ +0.40%

264.86' ~ 8" (SDR-26) @ +0.40%

233.98' ~ 8" (SDR-26) @ +3.05%

ST
A 

3+
33

.9
8 

LI
N

E 
''H

''
M

H
 N

O
 H

-1
M

H
 T

O
P 

= 
11

28
.6

6

ST
A 

5+
98

.8
4 

LI
N

E 
''H

''
M

H
 N

O
. H

-2
M

H
 T

O
P 

= 
11

28
.1

3

ST
A 

8+
48

.8
4 

LI
N

E 
''H

''
M

H
 N

O
. H

-3
M

H
 T

O
P 

= 
11

28
.4

2

ST
A 

1+
00

.0
0 

LI
N

E 
''H

''

= 
ST

A 
1+

00
.0

0 
LI

N
E 

"A
A"

CO
N

TR
AC

TO
R 

TO
 R

EC
O

N
ST

RU
CT

EX
. M

H
 N

O
. A

-2
EX

. M
H

 T
O

P 
= 

11
28

.4
9

TO
 P

RO
P.

 M
H

 T
O

P 
= 

11
27

.0
7

= 
ST

A 
3+

15
.0

0 
LI

N
E 

''A
''

11
05

.0
8 

(O
U

T)
11

05
.1

8 
(IN

)
11

07
.0

8 
(IN

)
11

15
.0

8 
(IN

)

11
14

.2
1 

(O
U

T)
11

14
.3

1 
(IN

)

11
15

.3
7 

(O
U

T)
11

15
.4

7 
(IN

)

11
16

.4
7 

(O
U

T)
11

16
.5

7 
(IN

)

17
.2

'

13
.2

' 10
.1

'

11
07

.1
5

11
10

.1
3

11
13

.1
8

11
14

.5
7

11
14

.9
7

11
15

.4
5

11
15

.8
7

11
16

.2
7

11
16

.7
7

11
17

.1
7

11
17

.5
7

11
08

.6
0

11
11

.6
5

11
14

.3
7

11
14

.7
7

11
15

.1
7

11
15

.6
7

11
16

.0
7

11
16

.5
5

11
16

.9
7

11
17

.3
7

PROPOSED GROUND

EXISTING GROUND

1+
56

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

34
1+

72
6"

 V
ER

TI
CA

L 
ST

AC
K

IN
V.

 E
L.

 1
11

8.
76

2+
17

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

06

2+
62

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

29

3+
05

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

54

3+
29

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

55

3+
42

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

58
3+

55
6"

 V
ER

TI
CA

L 
ST

AC
K

IN
V.

 E
L.

 1
11

9.
81

3+
79

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

12
0.

17

4+
22

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

12
0.

10

4+
44

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

98

4+
66

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

86

4+
89

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

73

5+
12

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

60

5+
34

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

48

5+
60

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

34

5+
80

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

23

6+
05

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

09
6+

25
6"

 V
ER

TI
CA

L 
ST

AC
K

IN
V.

 E
L.

 1
11

9.
61

6+
46

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

39

7+
19

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

47

7+
38

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

12
0.

01

7+
65

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

16

7+
92

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

12
0.

31

8+
11

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

40

8+
37

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

30

8+
57

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

26

8+
80

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
9.

30

9+
35

6"
 V

ER
TI

CA
L 

ST
AC

K
IN

V.
 E

L.
 1

11
7.

60

10
.8

'

DRAIN 'E'
2 - 4'x2' C.B.C

CONTRACTOR TO
RECONSTRUCT MANHOLE

PROPOSED 20 L.F.
OF 24"

STEEL CASING

INVERT
ELEV. = 1123.10

EX
. L

IN
E 

"A
"

EX
. L

IN
E 

"A
"

LI
N

E 
"H

"
LI

N
E 

"A
A"

1100

1105

1110

1115

1120

1125

1130

1100

1105

1110

1115

1120

1125

1130

LINE ''H''
STA. 1+00.00 TO STA. 11+00.00

C30

SA
N

IT
AR

Y 
SE

W
ER

 P
LA

N
 &

 P
RO

FI
LE

 L
IN

E 
H

SA
N

. S
EW

.
IN

V.

TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.
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AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)
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PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.
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PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR
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RANDOMLY SELECTED OR AS INDICATED BY THE SAWS INSPECTOR/TEST
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.

Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

152 65.64

152

156690

3,899.55 L.F. OF 8" SS - SDR 26

UPPER - EAST SEWERSHED - DOS RIOS \ LEON CREEK

23-11800329

23-1641

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.
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901 OPEN SPACE
VAR. WID. DRN. ESM'T.

1 - 8" x 6" CUT IN TEE, M.J., ANCHOR
1 - 8" GATE VALVE, M.J
1 - 6" x 1/4  BEND, M.J.

1 - 6" GATE VALVE, M.J.
2 - 6" VALVE BOX, COMPLETE

1 - STD. FIRE HYDRANT
1 - 6" D.I. PIPE, CUT AS REQD.

SEE SAWS STD. DWG DD-834-01

1 - 8" 1/8  BEND, M.J.

1 - 8" 1/8  BEND, M.J.

1 - 8" x 6" TEE, M.J., ANCHOR
1 - 8" GATE VALVE, M.J
1 - 6" x 1/4  BEND, M.J.

1 - 6" GATE VALVE, M.J.
2 - 6" VALVE BOX, COMPLETE

1 - STD. FIRE HYDRANT
1 - 6" D.I. PIPE, CUT AS REQD.

SEE SAWS STD. DWG DD-834-01

1 - 8" 1/8  BEND, M.J.

1 - 8" 1/8  BEND, M.J.

1 - 8" x 6" TEE, M.J., ANCHOR
1 - 8" GATE VALVE, M.J
1 - 6" x 1/4  BEND, M.J.

1 - 6" GATE VALVE, M.J.
2 - 6" VALVE BOX, COMPLETE

1 - STD. FIRE HYDRANT
1 - 6" D.I. PIPE, CUT AS REQD.

SEE SAWS STD. DWG DD-834-01

AFTER RELEASE FOR SERVICE,
CONTRACTOR TO TIE NEW 8" MAIN
INTO EXIST. 8" WATER MAIN WITH
±5 L.F. OF 8" WATER MAIN, CUT AS REQUIRED.

8" VALVE TO REMAIN CLOSED UNTIL AFTER
DISINFECTION & ACCEPTANCE BY SAWS

1 - 8" SOLID SLEEVE
1 - 2" BLOWOFF ASSEMBLY (TEMP.)
1 - 8"x2" THR. DI. ECCENTRIC
     REDUCER, M.J. (TEMP.)

FOR CHLORINATION INJECTION:
2 - 1" CORPORATION STOP, C.C. x I.P.
2 - 1" COPPER TUBING, CUT AS REQ'D
2 - 11

4 " THD. SOLID CAPS, THR
2 - 1" COMP. x 11

4 " COUPLING. CURB STOP
CONTRACTOR SHALL PROVIDE A 2" JUMPER
CONNECTION TO LOAD NEW MAIN.
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AFTER RELEASE FOR SERVICE,
CONTRACTOR TO TIE NEW 8" MAIN

INTO EXIST. 8" WATER MAIN WITH
±5 L.F. OF 8" WATER MAIN, CUT AS REQUIRED.

8" VALVE TO REMAIN CLOSED UNTIL AFTER
DISINFECTION & ACCEPTANCE BY SAWS

1 - 8" SOLID SLEEVE
1 - 2" BLOWOFF ASSEMBLY (TEMP.)

1 - 8"x2" THR. DI. ECCENTRIC
     REDUCER, M.J. (TEMP.)

3/4" IRRIGATION
SERVICE
WITH 5/8" METER

3/4" IRRIGATION
SERVICE
WITH 5/8"
METER

3/4" IRRIGATION
SERVICE
WITH 5/8"
METER

CAUTION!
8" WATER / DRAIN B

CROSSING
SEE THIS SHEET

CAUTION!
8" WATER / DRAIN E
CROSSING
SEE THIS SHEET

TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

STRUCTURAL DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY,

SHALL REVIEW THESE PLANS AND AVAILABLE GEOTECHNICAL INFORMATION AND

THE ANTICIPATED INSTALLATION SITE(S) WITHIN THE PROJECT WORK AREA IN ORDER

TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION SAFETY PROTECTION SYSTEMS,

PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED IN THE CONTRACT

DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH

EXCAVATION SAFETY PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA

STANDARDS FOR TRENCH EXCAVATIONS.  SPECIFICALLY, CONTRACTOR AND/OR

CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR SAFETY CONSULTANT

SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING

IN AND AROUND TRENCH EXCAVATION.

1. ALL 8" & 12" PVC SHALL BE C-900 CLASS 235 DR 18.

2. SAWS SHALL MACHINE CHLORINATE ALL NEW WATER MAINS.

3. CONTRACTOR SHALL NOTIFY ENGINEER AND CITY OF SAN ANTONIO TREE INSPECTIONS

DEPARTMENT PRIOR TO THE REMOVAL OF ANY TREES. DAMAGE TO ANY PROTECTED TREES

WILL BE MITIGATED AT THE CONTRACTOR'S EXPENSE.

4. CONTRACTOR SHALL MAINTAIN A MINIMUM DEPTH OF 5 FEET ON ALL 8" MAIN

5. CONTRACTOR SHALL  REFERENCE GRADING PLAN FOR FUTURE GRADES OF STREETS FOR

CORRECT DEPTH INSTALLATION OF THE OFFSITE WATER MAINS.

6. ALL WATER SERVICES SHALL BE 34" COPPER SERVICE WITH 58" METER UNLESS OTHER WISE

NOTED.

SHEET NOTES:

W

LOT

W

LOT

N.T.S.

NOTE:

1. EXCLUSIVE OF THE TEE, PAYMENT FOR
THE FIRE HYDRANT SHALL INCLUDE ALL
FITTINGS, 6" D.I. PIPE AND 6" GATE
VALVE & BOX.

2. FIRE HYDRANT TO BE INSTALLED
OUTSIDE OF THE LIMITS OF ALL
PROPOSED SIDEWALKS.

5.25'MIN. - 7.00' MAX
6.25'

4' CONC. SIDEWALK

0.75' CONC. CURB
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PROPERTY LINE

N.T.S.

TYPICAL SANITARY SEWER/ WATER CROSSING DETAIL

FINISHED GROUND/PAVEMENT
(TOP OF GRADE)

PROPOSED WATER LINESEPARATION DISTANCE TO
COMPLY TCEQ REGULATION 30

TAC 290.44 (E) APPENDIX E & 30
TAC 217.53 (D) APPENDIX D -

SEPARATION DISTANCE.

WHERE SEWER PIPE CROSSES A
WATER LINE, THE SEWER SHALL
BE 160 PSI AND MEET THE
REQUIREMENTS OF ASTM D2241
WITH ONE 20' JOINT CENTERED
AT THE WATER CROSSING

PROPOSED SANITARY
SEWER LINE
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Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

 156 65.64

152

084-622

PRESSURE ZONE 1400 HGL

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.

8" W - 3,135 L.F. 23-11800329

23-1172
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REPRODUCTION OF THE ORIGINAL SIGNED AND SEALED PLAN AND/OR ELECTRONIC MEDIA MAY HAVE BEEN INADVERTENTLY ALTERED.  CONTRACTOR IS RESPONSIBLE FOR VERIFYING THE SCALE OF THE DOCUMENT AND CONTACTING CUDE ENGINEERS TO VERIFY DISCREPANCIES PRIOR TO CONSTRUCTION.

4122 Pond Hill Road, Suite 101

San Antonio, Texas 78231

P:(210) 681.2951  F: (210) 523.7112
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SAWS CONSTRUCTION NOTES
COUNTER PERMIT AND GENERAL CONSTRUCTION PERMIT REVISED JANUARY 2022

GENERAL SECTION
1. All materials and construction procedures within the scope of this contract shall be approved by the

San Antonio Water System (SAWS) and comply with the Plans, Specifications, General Conditions and with the

following as applicable:

A. Current Texas Commission on Environmental Quality (TCEQ) “Design Criteria for Domestic Wastewater

System”, Texas Administrative Code (TAC) Title 30 Part 1 Chapter 217 and “Public Drinking Water”, TAC Title 30

Part 1 Chapter 290.

B. Current TXDOT “Standard Specifications for Construction of Highways, Streets and Drainage”.

C. Current “San Antonio Water System Standard Specifications for Water and Sanitary Sewer

Construction”.

D. Current City of San Antonio “Standard Specifications for Public Works Construction”.

E. Current City of San Antonio “Utility Excavation Criteria Manual” (UECM).

2. The contractor shall not proceed with any pipe installation work until they obtain a copy of the

approved Counter Permit or General Construction Permit (GCP) from the consultant and has been notified by

SAWS Construction Inspection Division to proceed with the work and has arranged a meeting with the

inspector and consultant for the work requirements. Work completed by the contractor without an approved

Counter Permit and/or a GCP will be subject to removal and replacement at the expense of the contractors

and/or the developer.

3. The Contractor shall obtain the SAWS Standard Details from the SAWS website,

http://www.saws.org/business_center/specs. Unless otherwise noted within the design plans.

4. The Contractor is to make arrangements with the SAWS Construction Inspection Division at 233-2973,

on notification procedures that will be used to notify affected home residents and/or property owners 48

hours prior to beginning any work.

5. Location and depth of existing utilities and service laterals shown on the plans are understood to be

approximate. Actual locations and depths must be field verified by the Contractor at least 1 week prior to

construction. It shall be the Contractor’s responsibility to locate utility service lines as required for

construction and to protect them during construction at no cost to SAWS.

6. The Contractor shall verify the exact location of underground utilities and drainage structures at least

1-2 weeks prior to construction whether shown on plans or not. Please allow up to 7 business days for locates

requesting pipe location markers on SAWS facilities. The following contact information are supplied for

verification purposes:

 SAWS Utility Locates: http://www.saws.org/Service/Locates

 COSA Drainage (210) 207-0724 or (210) 207-6026

 COSA Traffic Signal Operations (210) 206-8480

 COSA Traffic Signal Damages (210) 207-3951

 Texas State Wide One Call Locator 1-800-545-6005 or 811

7. The contractor shall be responsible for restoring existing fences, curbs, streets, driveways, sidewalks,

landscaping and structures to its original or better condition if damages are made as a result of the project’s

construction.

8. All work in Texas department of transportation (TxDot) and/or Bexar county right-of-way shall be done

in accordance with respective construction specifications and permit requirements.

9. The contractor shall comply with city of San Antonio or other governing municipality’s tree ordinances

when excavating near trees.

10. The contractor shall not place any waste materials in the 100-year flood plain without first obtaining an

approved flood plain permit.

11. Holiday Work: Contractors will not be allowed to perform SAWS work on SAWS recognized holidays.

Request should be sent to constworkreq@saws.org.

Weekend Work: Contractors are required to notify the SAWS Inspection Construction Department 48 hours in

advance to request weekend work. Request should be sent to constworkreq@saws.org.

Any and all SAWS utility work installed without holiday/weekend approval will be subject to be uncovered for

proper inspection.

12. Compaction note (Item 804): The contractor shall be responsible for meeting the compaction

requirements on all trench backfill and for paying for the tests performed by a third party. Compaction tests

will be done at one location point randomly selected, or as indicated by the SAWS Inspector and/or the test

administrator, per each 12-inch loose lift per 400 linear feet at a minimum. This project will not be accepted

and finalized by SAWS without this requirement being met and verified by providing all necessary

documented test results.

13. A copy of all testing reports shall be forwarded to SAWS Construction Inspection Division. Water

Section.

WATER SECTION
1. Prior to tie-ins, any shutdowns of existing mains of any size must be coordinated with the SAWS

Construction Inspection Division at least one week in advance of the shutdown. The Contractor must also

provide a sequence of work as related to the tie-ins; this is at no additional cost to SAWS or the project and it

is the responsibility of the Contractor to sequence the work accordingly.

-For water mains 12” or higher: SAWS Emergency Operations Center (210) 233-2014

2. Asbestos Cement (AC) pipe, also known as transite pipe which is known to contain asbestos-

containing material (ACM), may be located within the project limits. Special waste management procedures

and health and safety requirements will be applicable when removal and/or disturbance of this pipe occurs.

Such work is to be made under Special Specification Item No. 3000, “Special Specification for Handling

Asbestos Cement Pipe”.

3. Valve removal: Where the contractor is to abandon a water main, the control valve located on the

abandoning branch will be removed and replaced with a cap/plug. (NSPI)

4. Suitable anchorage/thrust blocking or joint restraint shall be provided at all of the following main

locations: dead ends, plugs, caps, tees, crosses, valves, and bends, in accordance with the Standard Drawings

DD-839 Series and Item No. 839, in the SAWS Standard Specifications for Construction.

5. All valves shall read "open right".

6.  PRVs Required: Contractor to verify that no portion of the tract is below ground elevation of  1215 feet

where the static pressure will normally exceed 80 PSI. At all such locations where the ground level is below

1215 feet, the Developer or Builder shall install at each lot, on the customer’s side of the meter, an approved

type pressure regulator in conformance with the Plumbing Code of the City of San Antonio.   No dual services

allowed for any lot(s) if

*PRV is/are required for such lot(s), only single service connections shall be allowed.

*Note:  A pressure regulator is also known as a pressure reducing valve (PRV).

7. Pipe Disinfection with Dry HTH for Projects less than 800 linear feet. (Item No. 847.3):  Mains shall be

disinfected with dry HTH where shown in the contract documents or as directed by the Inspector, and shall

not exceed a total length of 800 feet. This method of disinfection will also be followed for main repairs. The

Contractor shall utilize all appropriate safety measure to protect his personnel during disinfection

operations.

8. Backflow Prevention Devices:

-All irrigation services within prevention devices.

-All commercial backflow prior to installation.

9. Final connection to the existing water main shall not be made until the water main has been pressure

tested, chlorinated, and SAWS has released the main for tie-in and use.

10. Division Valves:  Division Valves shown on plans or not shown on plans but found in the field shall only

be operated by SAWS Distribution and Collection staff and only with prior written approval of the SAWS

Director of Production and Operations and proper coordination with all SAWS departments.  Contractor shall

provide written notification to the inspector a minimum of two weeks in advance to start the coordination

process and will be informed by the Inspector when the division valve will be operated by the SAWS

Distribution and Collection staff. The Division Valve can only be operated by SAWS Distribution and Collection

staff member not the inspector or the contractor. Operation of a Division Valve without the express prior

written approval of the SAWS Distribution and Collection staff will constitute a material breach of any written

SAWS contract or permit in addition to subjecting the Contractor to liability for any and all fines, fees, or other

damages, direct or consequential, that may arise from or be caused by the operation of the valve without prior

written permission. Please be informed that the approval of the operation or opening or closing of a division

valve can take several weeks for approval. Division Valves will also have a valve lid labeled Division Valve and

a locking mechanism installed with a key.  The lock and key mechanism will be paid for by the contractor but

will be installed by SAWS Distribution and Collection staff.

2' MIN.

4 - RETAINER GLANDS

15 L.F. - 8" P.V.C. PIPE

SIDE VIEW  (THIS DETAIL IS VERTICAL ONLY, NOT HORIZONTAL.)

WATER / DRAIN B CROSSING DETAIL 

1 - 8" x 1/8 BEND, M.J.

1 - 8" x 1/8 BEND, M.J.

2' L.F. - 8" P.V.C. PIPE

1 JOINT MIN.

ALL RETAINDER GLANDS TO BE "MEGA-LUG" TYPE.

(N.T.S.)

5'

5.00'

15 L.F. - 24" STEEL CASING

5'

4 - RETAINER GLANDS
1 JOINT MIN.

2' L.F. - 8" P.V.C. PIPE
1 - 8" x 1/8 BEND, M.J.

CURB INLET

1 - 8" x 1/8 BEND, M.J.

12.5"
MIN.

2' MIN.

4 - RETAINER GLANDS

20 L.F. - 8" P.V.C. PIPE

SIDE VIEW  (THIS DETAIL IS VERTICAL ONLY, NOT HORIZONTAL.)

WATER / DRAIN E CROSSING DETAIL 

1 - 8" x 1/8 BEND, M.J.

1 - 8" x 1/8 BEND, M.J.

5' L.F. - 8" P.V.C. PIPE

1 JOINT MIN.

ALL RETAINDER GLANDS TO BE "MEGA-LUG" TYPE.

(N.T.S.)

5'

10.00'

20 L.F. - 24" STEEL CASING

5'

4 - RETAINER GLANDS
1 JOINT MIN.

5' L.F. - 8" P.V.C. PIPE
1 - 8" x 1/8 BEND, M.J.

CURB INLET

1 - 8" x 1/8 BEND, M.J.

4.5"

TYPICAL FIRE HYDRANT DETAIL

(4' SIDEWALK / 50' R.O.W.)
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TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.

Developer's Name

Developer's Address

City

Phone #

SAWS Block Map #

Total Linear Footage of Pipe

Number of Lots

State Zip

Fax #

SAWS Job No.

Plat No.

Total EDU's Total Acreage

TEXASSAN ANTONIO

 156 65.64

152

084-622

PRESSURE ZONE 1400 HGL

(210) 298-4294

78231

2722 WEST BITTERS ROAD, SUITE 200

MERITAGE HOMES OF TEXAS, L.L.C.

8" W - 3,135 L.F. 23-11800329

23-1172
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23-11800329
PLAT NO.

NOTE: ALL LATERALS TO BE  INSTALLED @ MIN. 2.0% SLOPE. UNLESS
OTHERWISE NOTED, ALL SANITARY SEWER PIPE SHALL BE P.V.C. THAT
MEETS ASTM SPECIFICATION D-3034, SDR-26.
CONTRACTOR TO INSTALL CONCRETE SADDLE ON EXISTING SEWER LINES
AT EVERY PROPOSED LATERAL PER SAWS SPECIFICATIONS.

N.T.S.

TYPICAL SANITARY SEWER/ WATER CROSSING DETAIL

FINISHED GROUND/PAVEMENT
(TOP OF GRADE)

PROPOSED WATER LINESEPARATION DISTANCE TO
COMPLY TCEQ REGULATION 30

TAC 290.44 (E) APPENDIX E & 30
TAC 217.53 (D) APPENDIX D -

SEPARATION DISTANCE.

WHERE SEWER PIPE CROSSES A
WATER LINE, THE SEWER SHALL
BE 160 PSI AND MEET THE
REQUIREMENTS OF ASTM D2241
WITH ONE 20' JOINT CENTERED
AT THE WATER CROSSING

PROPOSED SANITARY
SEWER LINE

10' MIN. 10' MIN.

℄

5'
 M

IN
.

BENCHMARK BM-1

BENCHMARK TO BE SET BY ENGINEER PRIOR TO
CONSTRUCTION.

WATER METER BOX LOCATION (LOCAL A)
N.T.S.

LP

PL

LO
T

LO
T

LO
T

11'

PL

LP

PL

PROPOSED
CURB

PR
O

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E

1" COPPER
SERVICE

SERVICE
 3/4 "  COPPER

11'

2'
2'

2'

2'

2'
2'

2'

METER

METER
BOXES

BOX

2'

LO
T

LO
T 6'

2'

W
W

(DUAL SERVICES)

4' 4'

(SINGLE SERVICE)

W

LOT

W

LOT

N.T.S.
TYPICAL FIRE HYDRANT DETAIL (4' SIDEWALK / 50' R.O.W.)

NOTE:

1. EXCLUSIVE OF THE TEE, PAYMENT FOR
THE FIRE HYDRANT SHALL INCLUDE ALL
FITTINGS, 6" D.I. PIPE AND 6" GATE
VALVE & BOX.

2. FIRE HYDRANT TO BE INSTALLED
OUTSIDE OF THE LIMITS OF ALL
PROPOSED SIDEWALKS.

5.25'MIN. - 7.00' MAX
6.25'

4' CONC. SIDEWALK

0.75' CONC. CURB

11
' P

AR
KW

AY

PROPERTY LINE

2.)  INSTALLATION IS AUTHORIZED BY THE DEVELOPER.

1.)  STREET BASE AND DRAINAGE COMPLETION PRECEDES CPS UTILITY LINE INSTALLATION.

* CONDUIT ONLY TO BE INSTALLED IF:

NOTE

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH
BACKFILL AND PAYING FOR THE TESTS TO BE PERFORMED BY A THIRD PARTY. COMPACTION
TEST WILL BE DONE AT ONE LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE
SAWS INSPECTOR/TEST ADMINISTER, PER EACH 12-INCH LOOSE LIFT PER 400 LINEAR FEET AT A
MINIMUM. THIS PROJECT WILL NOT BE ACCEPTED AND FINALIZED BY SAWS WITHOUT THIS
REQUIREMENT BEING MET AND VERIFIED BY PROVIDING ALL NECESSARY DOCUMENTED TEST
RESULTS.

NOTES

AT&T AND TIME WARNER CABLE LINES TO GO IN JOINT TRENCH WITH C.P.S. ENERGY LOTS WITH 

SHALL HAVE WATER METER PLACED 5' FROM PROPERTY LINE WHERE THE CONFLICT OCCURS.

            233-2010
            207-2800
            821-3240
            207-7765
1-800-545-6005
              "
              "
              "
              "

COSA TRAFFIC SIGNAL OPERATIONS              
TEXAS STATE WIDE ONE CALL LOCATOR           
C.P.S. ENERGY

TIME WARNER CABLE                                  
VALERO ENERGY CO.                                  

STRUCTURES SHOWN ON THE PLANS ARE APPROXIMATE ONLY. THE CONTRACTOR SHALL VERIFY THE 
EXACT LOCATION AND DEPTHS OF UNDERGROUND UTILITIES AT LEAST 48 HOURS PRIOR TO 

SAN ANTONIO WATER SYSTEM                    
COSA DRAINAGE                                
CITY SIDEWALK AND TRENCHING DIVISION          

TRENCH EXCAVATION PROTECTION
CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL

DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS

AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S)

WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION

SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED

IN THE CONTRACT DOCUMENTS.  THE CONTRACTOR'S IMPLEMENTATION  OF THESE SYSTEMS,

PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY

PROTECTION THAT COMPLY WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS.

SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR

SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA

STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND

AROUND TRENCH EXCAVATION.

NOTE

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND
PAYING FOR THE TESTS TO BE PERFORMED BY A THIRD PARTY. COMPACTION TEST WILL BE DONE AT ONE
LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE SAWS INSPECTOR/TEST ADMINISTER, PER
EACH 12-INCH LOOSE LIFT PER 400 LINEAR FEET AT A MINIMUM. THIS PROJECT WILL NOT BE ACCEPTED AND
FINALIZED BY SAWS WITHOUT THIS REQUIREMENT BEING MET AND VERIFIED BY PROVIDING ALL NECESSARY
DOCUMENTED TEST RESULTS.
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EXISTING WATER LINE

EXISTING SEWER LINE
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PROPOSED WATER LINE
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REPRODUCTION OF THE ORIGINAL SIGNED AND SEALED PLAN AND/OR ELECTRONIC MEDIA MAY HAVE BEEN INADVERTENTLY ALTERED.  CONTRACTOR IS RESPONSIBLE FOR VERIFYING THE SCALE OF THE DOCUMENT AND CONTACTING CUDE ENGINEERS TO VERIFY DISCREPANCIES PRIOR TO CONSTRUCTION.
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SWPPP MODIFICATIONS
DESCRIPTIONSIGNATURE

SCALE: 1"=80'

80 10 800
LEGEND

OVERALL UNIT BOUNDARY

PROPOSED LOT LINE

PROPOSED RIGHT OF WAY

E.G.T.CA. EASEMENT

EXISTING 1' CONTOUR

EXISTING 5' CONTOUR

PROPOSED 1' CONTOUR

PROPOSED 5' CONTOUR

BMP ITEM NUMBER

PROPOSED TEMPORARY
CONSTRUCTION ENTRANCE/EXIT

PROPOSED ROCK BERM

PROPOSED SILT FENCE

STAGING AREA

CONCRETE WASHOUT PIT

1

499

500

SF

NOTES

1. ALL SILT FENCES AND/OR ROCK BERMS AND TEMPORARY
CONSTRUCTION ENTRANCES/EXITS SHALL BE PLACED AT THE
MOST DOWN-GRADIENT POINT OF CONSTRUCTION AS SHOWN
ON THIS SITE PLAN.  CONTRACTOR SHALL TAKE INTO
CONSIDERATION ANY PROPOSED CONSTRUCTION THAT MAY
TAKE PLACE AT THESE LOCATIONS.  ANY RELOCATION OF THE
SILT FENCE, ROCK BERMS AND/OR TEMPORARY CONSTRUCTION
ENTRANCES/EXITS SHALL BE AT THE CONTRACTOR'S EXPENSE.

2. AREA OF SOIL DISTURBANCES INCLUDE STREET
RIGHT-OF-WAYS, EASEMENTS AND LOTS.

3. THE CONTRACTOR IS REQUIRED TO MAINTAIN EROSION
CONTROLS THROUGHOUT THE DURATION OF THE PROJECT.

4. THE CITY AND/OR COUNTY INSPECTOR HAS THE AUTHORITY TO
HAVE THE CONTRACTOR MODIFY THE EROSION CONTROLS AT
THE DEVELOPER'S EXPENSE.  THE DEVELOPER SHALL BE
NOTIFIED OF THESE MODIFICATIONS PRIOR TO
COMMENCEMENT OF MODIFICATIONS.

TEMPORARY BEST MANAGEMENT
PRACTICES AND MEASURES

SEQUENCE OF INSTALLATION DURING
CONSTRUCTION PROCESS:

1. STORM WATER MANAGEMENT FACILITIES MUST BE INSTALLED
PRIOR TO SITE CONSTRUCTION. SUBD. ORD. 6.01.003

2. THE TEMPORARY CONSTRUCTION ENTRANCE/EXIT (ITEM 2)
SHALL BE INSTALLED PRIOR TO DISTURBING ANY SOIL EXCEPT AT THE
LOCATION OF THE TEMPORARY CONSTRUCTION ENTRANCE/EXIT. IT
SHALL STAY IN PLACE AND BE MAINTAINED UNTIL THE  END OF THE
INFRASTRUCTURE CONSTRUCTION

3. SILT FENCE (ITEM 4) SHALL BE INSTALLED ALONG THE
DOWN-GRADIENT BOUNDARY OF THE SITE PRIOR TO ANY
DISTURBANCE OF THE SITE AS SHOWN ON THE SITE PLAN.

4. BAGGED GRAVEL INLET FILTERS (ITEM 6) SHALL BE PLACED
AROUND ALL INLETS FOLLOWING INSTALLATION.

5. ROCK BERMS (ITEM 5) SHALL BE INSTALLED AROUND THE
PERIMETER OF THE PROJECT AT NATURAL LOW POINTS FOLLOWING
ROUGH GRADING OF THE SITE AND SHALL BE REMOVED ONCE GRADING
TO THE ON-SITE STORMWATER DRAINAGE SYSTEM WITH BAGGED
GRAVEL INLET FILTERS IN SUMP IS COMPLETE, ROCK BERMS WILL ALSO
BE UTILIZED AT THE OUTLET OF THE POND WHILE IT IS BEING
CONSTRUCTED.

INSPECTIONS:

DESIGNATED AND QUALIFIED PERSON(S) SHALL INSPECT POLLUTION
CONTROL MEASURES EVERY SEVEN DAYS AND WITHIN 24 HOURS
AFTER A STORM EVENT GREATER THAN 0.5 INCHES OF RAINFALL, AN
INSPECTION REPORT THAT SUMMARIZES THE SCOPE OF THE
INSPECTION, NAMES AND QUALIFICATIONS OF PERSONNEL
CONDUCTING THE INSPECTION, DATE OF THE INSPECTION, MAJOR
OBSERVATIONS, AND ACTIONS TAKEN AS A RESULT OF THE INSPECTION
SHALL BE RECORDED AND MAINTAINED AS PART OF STORM WATER
TPDES DATA FOR A PERIOD OF THREE YEARS AFTER THE DATE OF THE
INSPECTION. COPY OF THE INSPECTION REPORT FORM IS PROVIDED IN
THIS STORM WATER POLLUTION PREVENTION PLAN.

AS A MINIMUM, THE INSPECTOR SHALL OBSERVE: (1) SIGNIFICANT
DISTURBED AREAS FOR EVIDENCE OF EROSION, (2) STORAGE AREAS FOR
EVIDENCE OF LEAKAGE FROM THE EXPOSED STORED MATERIALS, (3)
STRUCTURAL CONTROLS (ROCK BERM OUTLETS. SILT FENCES,
DRAINAGE SWALES, ETC.) FOR EVIDENCE OF FAILURE OR EXCESS
SILTATION (OVER 6 INCHES DEEP). (4) VEHICLE EXIT POINT FOR
EVIDENCE OF OFF-SITE SEDIMENT TRACKING, (5) VEHICLE STORAGE
AREAS FOR SIGNS OF LEAKING EQUIPMENT OR SPILLS, AND (6)
CONCRETE TRUCK RINSE-OUT PIT FOR SIGNS OF POTENTIAL FAILURE.
DEFICIENCIES NOTED DURING THE INSPECTION WILL BE CORRECTED
AND DOCUMENTED WITHIN SEVEN (7) CALENDAR DAYS FOLLOWING THE
INSPECTION OR BEFORE THE NEXT ANTICIPATED STORM EVENT IF
PRACTICABLE.

50' MIN

REMOVE SEDIMENT PRIOR TO ENTRANCE ON PUBLIC

THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH
WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO
PUBLIC ROADWAYS.  THIS MAY REQUIRE PERIODIC TOP
DRESSING WITH ADDITIONAL STONE AS CONDITIONS DEMAND,
AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO
TRAP SEDIMENT.  ALL SEDIMENT SPILLED, DROPPED, WASHED,
OR TRACKED ONTO PUBLIC ROADWAYS MUST BE REMOVED

TEMPORARY CONSTRUCTION ENTRANCE/EXIT

IMMEDIATELY.

N.T.S.

STABILIZED CONSTRUCTION EXIT NOTES:

WHEN NECESSARY, WHEELS SHALL BE CLEANED TO1.

2.

ROADWAY. 
30' M

IN

PAVED PUBLIC ROAD RADIUS AS REQUIRED

1

3" TO 5" OPEN
GRADED ROCK
(min 8" deep)

50' MIN

REMOVE SEDIMENT PRIOR TO ENTRANCE ON PUBLIC

THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH
WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO
PUBLIC ROADWAYS.  THIS MAY REQUIRE PERIODIC TOP
DRESSING WITH ADDITIONAL STONE AS CONDITIONS DEMAND,
AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO
TRAP SEDIMENT.  ALL SEDIMENT SPILLED, DROPPED, WASHED,
OR TRACKED ONTO PUBLIC ROADWAYS MUST BE REMOVED

TEMPORARY CONSTRUCTION ENTRANCE/EXIT

IMMEDIATELY.

N.T.S.

STABILIZED CONSTRUCTION EXIT NOTES:

WHEN NECESSARY, WHEELS SHALL BE CLEANED TO1.

2.

ROADWAY. 
30' M

IN

PAVED PUBLIC ROAD RADIUS AS REQUIRED

1

3" TO 5" OPEN
GRADED ROCK
(min 8" deep)

N.T.S.
STANDARD SILT FENCE

FLOW

SILT FENCE DETAIL

FABRIC TOE-IN

STEEL FENCE POST
MAX. 5' SPACING

(HOG WIRE) 12.5 GA.
WOVEN WIRE FABRIC

GEOTEXTILE FABRIC

TRENCH BACKFILL

12"

SECTION DETAIL

STEEL POST

HOG WIRE

TRENCH  
BACKFILL

FABRIC

36"

GEOTEXTILE

6"

6"

2
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SILT FENCE DETAIL

FABRIC TOE-IN

STEEL FENCE POST
MAX. 5' SPACING

(HOG WIRE) 12.5 GA.
WOVEN WIRE FABRIC

GEOTEXTILE FABRIC

TRENCH BACKFILL

12"

SECTION DETAIL

STEEL POST

HOG WIRE

TRENCH  
BACKFILL

FABRIC

36"

GEOTEXTILE

6"

6"
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  with details shown on Exhibit for hay bales.

  inundation from storm water runoff.
  Washout  pit  shall  not be located  in  areas  subject  to

CONCRETE TRUCK WASHOUT PIT

  Washout pit shall be located in an area easily accessible to

  construction traffic.

N.T.S.

  If  hay  bales are used, they shall be placed in accordance

   increased in size depending on expected frequency of use.
  Detail  above illustrates minimum dimensions.  Pit  can  be

GENERAL NOTES:

A
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PIT 12'

A

  Washout  pit  shall  be lined with a 10-mil thick polyethylene  
  sheeting free of holes, tears and other defects.
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  with details shown on Exhibit for hay bales.

  inundation from storm water runoff.
  Washout  pit  shall  not be located  in  areas  subject  to

CONCRETE TRUCK WASHOUT PIT

  Washout pit shall be located in an area easily accessible to

  construction traffic.

N.T.S.

  If  hay  bales are used, they shall be placed in accordance

   increased in size depending on expected frequency of use.
  Detail  above illustrates minimum dimensions.  Pit  can  be
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  Washout  pit  shall  be lined with a 10-mil thick polyethylene  
  sheeting free of holes, tears and other defects.

3

//

TYP. CONSTRUCTION STAGING AREA

ENTRANCE
/EXIT

N.T.S.

//

//

//

CONSTRUCTION
AND WASTE
MATERIAL
STORAGE

AREA

//

//

//// //

//

//

//
//

//

FIELD
OFFICE

//
//

FLOW ARROWS
SILT FENCE

LEGEND
//

//
//

//
//

//
//

//
//

//

CONSTRUCTION
EQUIPMENT

& VEHICLE
STORAGE

AND
MAINTENANCE

AREA

//
//

//
//

//

// // // // // // // ////// //// //// //

//
//

//
//

//

4

//

TYP. CONSTRUCTION STAGING AREA

ENTRANCE
/EXIT

N.T.S.

//

//

//

CONSTRUCTION
AND WASTE
MATERIAL
STORAGE

AREA

//

//

//// //

//

//

//
//

//

FIELD
OFFICE

//
//

FLOW ARROWS
SILT FENCE

LEGEND
//

//
//

//
//

//
//

//
//

//

CONSTRUCTION
EQUIPMENT

& VEHICLE
STORAGE

AND
MAINTENANCE

AREA

//
//

//
//

//

// // // // // // // ////// //// //// //

//
//

//
//

//

4

18
' M

IN

24'

N.T.S.
ROCK BERM

ISOMETRIC PLAN VIEW

SECTION DETAIL

3"-5" ROCK

FLOW

3 TO 4 INCHES

FLOW

SHEATHING
WOVEN WIRE

WOVEN WIRE
SHEATHING

A

A

SLOPE

1:1 MAX

SLOPE

1:1 M
AX

PLAN

SECTION A-A

N.T.S.
ROCK BERM W/ SILT FENCE DETAIL5

BAGGED GRAVEL INLET FILTER NOTES 

BAGGED GRAVEL INLET FILTER NOTES
N.T.S.

1. THE GRAVEL BAG MATERIAL SHOULD BE POLYPROPYLENE, POLYETHYLENE, POLYAMIDE OR
COTTON BURLAP WOVEN FABRIC, MINIMUM UNIT WEIGHT 4 OZ/YD 2 , MULLEN BURST
STRENGTH EXCEEDING 300 PSI AND ULTRAVIOLET STABILITY EXCEEDING 70 PERCENT.

2. THE BAG LENGTH SHOULD BE 24 INCHES, WIDTH SHOULD BE 18 INCHES AND THICKNESS
SHOULD BE 6 INCHES.

3. THE GRAVEL BAGS SHOULD BE FILLED WITH 3 4" GRAVEL .

4. WHEN A GRAVEL BAG IS FILLED WITH GRAVEL, THE OPEN END OF THE GRAVEL BAG SHOULD BE
STAPLED OR TIED WITH NYLON OR POLY CORD.

5. THE GRAVEL BAGS SHOULD BE PLACED AS SHOWN ON THE DETAIL.  THE GRAVEL BAGS SHALL
BE STACKED TO FORM A CONTINUOUS BARRIER AROUND THE INLETS.  THE BAGS SHOULD BE
TIGHTLY ABUTTED AGAINST EACH OTHER TO PREVENT RUNOFF FROM FLOWING BETWEEN THE
BAGS.

6. INSPECTION SHOULD BE MADE WEEKLY AND AFTER EACH RAINFALL. REPAIR OR REPLACEMENT
SHOULD BE MADE PROMPTLY AS NEEDED BY THE CONTRACTOR.

7. CHECK PLACEMENT OF DEVICE TO PREVENT GAPS BETWEEN DEVICE AND CURB.

8. REMOVE SEDIMENT WHEN BUILDUP REACHES A DEPTH OF 3 INCHES. REMOVED SEDIMENT
SHOULD BE DEPOSITED IN A SUITABLE AREA AND IN SUCH A MANNER THAT IT WILL NOT
ERODE.

9. STRUCTURES SHOULD BE REMOVED AND THE AREA STABILIZED ONLY AFTER THE REMAINING
DRAINAGE AREA HAS BEEN PROPERLY STABILIZED.

BAGGED GRAVEL INLET FILTER NOTES 

BAGGED GRAVEL INLET FILTER NOTES
N.T.S.
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