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NOTE: ONLY FLANGED END CONNECTIONS ARE SHOWN. FITTINGS WITH
OTHER END CONNECTION TYPES ARE SHOWN SIMILARLY ON THESE

CONTRACT DRAWINGS. REFER TO PIPING SPECIFICATIONS.
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\; OPTIONAL AREA REPORT

Stair No.?
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ROOM NAME

FLOOR

AREA OF WORK INTO THEIR DRAWINGS WILL BE "SCREENED” WITH
(LIGHT) DELINEATION. THIS DOES NOT NECESSARILY DENOTE WORK AS

"F” _+ NUMERIC SEQUENCE

O

OOR

ROOM NUMBER + LETTER SEQUENCE

LOUVER
ROOM NUMBER + LETTER SEQUENCE

LABORATORY CABINET 6.
NUMERIC SEQUENCE

OR LABEL.

RAILING v
"RL” + NUMERIC SEQUENCE

ROOF 8.

"R” + NUMERIC SEQUENCE

ROOM NAME & NUMBER REMOVAL.

FIRST DIGIT LEVEL
DESIGNATION + NUMERIC
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PROJECT.

STAIR
STAIR No. + NUMERIC SEQUENCE

(01-99) 11.

WALL

LETTER SEQUENCE + NUMERIC
SEQUENCE

COORDINATE WITH WALL TYPES

REFER TO SPECIFICATION SECTION 01110 FOR CONSTRUCTION
SEQUENCING AND SCHEDULE REQUIREMENTS.

PRIOR TO CONSTRUCTION THE CONTRACTOR SHALL VERIFY ALL
DIMENSIONS, ELEVATIONS, AND PIPE SIZES WITH EQUIPMENT

MANUFACTURER. PROVIDE NECESSARY FITTINGS, REDUCERS, AND
ACCESSORIES FOR INSTALLATION AND TO FACILITATE EQUIPMENT

9. GENERAL "G” DRAWINGS CONTAIN INFORMATION SUCH AS GENERAL
NOTES, LEGENDS, SYMBOLOGY, ANNOTATIONS, AND ABBREVIATIONS WHICH
IS INFORMATION THAT IS APPLICABLE TO ALL DRAWINGS OF THIS

GRAPHICS WHICH ARE TO BE SHOWN AS SCREENED SHALL BE
DELINEATED AS LIGHT.

12. GRAPHICS WHICH ARE TO BE SHOWN AS NEW WORK SHALL BE
DELINEATED AS SOLID.

EXISTING OR NEW. THE CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY
EXISTING FACILITIES AND EQUIPMENT AND MODIFICATIONS TO THEM AND
NEW FACILITIES AND NEW WORK.

5. EXISTING DIMENSIONS AND ELEVATIONS ON DRAWINGS ARE APPROXIMATE
ONLY AND ARE INDICATED ON THE DRAWINGS WITH +/— SUFFIX.
CONTRACTOR SHALL FIELD—VERIFY DIMENSIONS AND ELEVATIONS PRIOR
TO ORDERING MATERIALS AND BEGINNING OF CONSTRUCTION.

EXISTING STRUCTURES, FACILITIES, EQUIPMENT ETC. SHALL BE NOTED IN
ANNOTATIONS WITH "EXIST” OR "EXISTING” IN PREFIX OF THE CALLOUT

10. ALL DRAWINGS WITH PIPING THAT ARE CONTINUOUS SHALL REFER TO
THE CIVIL DRAWINGS FOR THEIR CONTINUATION.

13. NOT ALL HANGERS, BRACKETS, BRACES OR OTHER SUPPORTS FOR
PIPING, DUCTWORK, AND EQUIPMENT ARE INDICATED ON THE

WINDOW
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CONTRACT.

DRAWINGS. REFER TO THE SPECIFICATIONS FOR SUPPORT REQUIREMENTS.
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BA
BAL
BAT
BC
BD
BEJ
BF
BHP
BITUM
BKR
BLDG
BLK
BM
BOF
BOT
BP
BPMK NO
BRG
BRK
BS
B&S
BSMT
BTU
BTUH
BU
BUR
BVC

C
CTOC
CB
CD
C/EJ
CFM
C&G
CHKD
C
CIMH
CIMHS
CIP
CISP
CJT
CKT
CcL
CLG
CLO
CLR
CMP
CMS
CMU
co
COD
coL
COMB
COMB SWR
COMP
CONC
CONN
CONST
CONT
CONTR
COR
CORR
CP
CPLG
CPT
CRS
CS

CSK
CT
CT
CTR(S)
cu
CU YD
CW

ACID, AMBER INDICATING LIGHT,AMP
ANCHOR BOLT

ACID BATH SINK
ALTERNATING CURRENT, ASPHALTIC CONCRETE
AIR CONDITIONER, (ING)
ASBESTOS CEMENT PIPE
ACOUSTIC, (AL

ACCESS DOOR, AREA DRAIN, AIR DAMPER, ANODE
ADDITIONAL

ADHESIVE

ADJUSTABLE, ADJACENT
ADMINISTRATION

ALBIN D. POGORSKI

AIR FLOW

AJUSTABLE FREQUENCT DRIVE
ABOVE FINISH FLOOR

AHEAD

AIR HANDLING UNIT

ACTIVE LEAF

AIR LOW PRESSURE
ALTERNATE, (IVE)

ALUMINUM

AMMETER

AMPERE

ANODIZED

ACCESS PANEL

APPROACH

APPROXIMATE, (LY)

ALARM RELAY
ARCHITECTURAL

AMMETER SWITCH

ASSEMBLY

AUTOMATIC

AUXILIARY

AUTOMATIC VALVE STATION
AMERICAN WIRE GAGE

BEAM

BACK TO BACK
BEARING AREA

BALANCE

BATTERY

BEGIN CURVE

BOARD

BRICK EXPANSION JOINT
BLIND FLANGE

BRAKE HORSEPOWER
BITUMINOUS

BREAKER

BUILDING

BLOCK

BENCHMARK

BOTTOM OF FOOTING
BOTTOM

BACK PRESSURE
BASEPLATE MARK NUMBER
BEARING

BRICK

BOTH SIDES

BELL AND SPIGOT
BASEMENT

BRITISH THERMAL UNIT
BRITISH THERMAL UNIT—HOUR
BELL—-UP

BUILT UP ROOFING
BEGIN VERTICAL CURVE

COUNTER
CENTER TO CENTER

CATCH BASIN

CEILING DIFFUSER
CONTRACTION /EXPANSION JOINT
CUBIC FEET PER MINUTE

CURB AND GUTTER
CHECKERED

CAST IRON

CAST IRON MANHOLE

CAST IRON MANHOLE STEPS
CAST IRON PIPE

CAST IRON SOIL PIPE

CONTROL JOINT

CIRCUIT

CENTERLINE, CLASS

CEILING

CLOSET

CLEAR, (ANCE)

CORRUGATED 'METAL PIPE
COMPRESSED AR — SERVICE
CONCRETE MASONRY UNIT
CLEAN OUT, COMPANY
CHEMICAL OXYGEN DEMAND
COLUMN

COMBINATION

COMBINED SEWER
COMPRESSOR, (ED)

CONCRETE

CONNECTION

CONSTRUCTION
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FLAT HEAD, FIRE HYDRANT

FLAT HEAD MACHINE SCREW
FIGURE

FINISH

FLOOR, FLOW LINE

FLEXIBLE

FLANGE, FLASHING

FORCE MAIN

FUEL OIL

FLAT ON BOTTOM

FACE OF MASONRY

FACE OF STUDS

FLAT ON TOP

FERMENTATE PRIMARY SLUDGE
FERMENTATE

FIBERGLASS REINFORCED PLASTIC
FAR SIDE, FLOOR SLEEVE, FLOAT SWITCH
FOOT

FOOTING

FURNISH, FURNISHED

FLAP VALVE

FORWARD

GAUGE

GALLON

GALVANIZED

GAS CHROMATOGRAPH/MASS SPECTROMETER
GENERAL, GENERATOR

GAS METER

GALLONS PER MINUTE
GRADE

GYPSUM WALLBOARD
GRAVITY THICKENED SLUDGE
GYPSUM

HIGH, HOUR, HYDROGEN

HOSE BIBB

HOLLOW CORE

HEADER

HEAT EXCHANGER

HEXAGONAL

HOSE FAUCET

HEIGHT

HANDHOLE

HIGH LEVEL SWITCH
HARNESSED MECHANICAL COUPLING
HOLLOW METAL DOOR
HARNESSED MECHANICAL JOINT
HORIZONTAL

HIGH POINT, HORSEPOWER
HOUR, HANDRAIL

HIGH STRENGTH

HOSE VALVE
HEATING,VENTILATING AND AIR CONDITIONING
HOT WATER

HIGHWAY

HYDROPNEUMATIC

ID
IF

/I

IN
INC
INCL
INCR
INST
INSUL
INT
INV
IPS

JAN
JB
JF
JT

K
KIT
KO
KS
KV
KVA
KW
KWH

L
LAB
LAM
LAT
LAT
LAV
LB(S)
LG
LH
LIN
LL
LO
LS
LT

MA
MACH
MAINT
MAN
MAS
MAX
MB
MC
MCC
MECH
MED
MET
MEZ
MFM
MFR(S)
MG

MGD
MH
MIN
MISC
MJ
MJRG
MJTR
ML
MO
MP
MRD
MS
MSL
MTD
MTL
MTR
MXP

N
N/A
NBC
NC
NEUT
NF
NG
N.O.
NO.(S)
NOCL
NOM
NORM
NPT
NPW
NS
NTS

OA
0oC
oD
OF
OH
oL
OPER
OPNG
OPP
OSL
0z

INDICATOR
INSIDE DIAMETER

INSIDE FACE

CURRENT TO CURRENT BOOSTER
INCHES

INCORPORATED

INCLUDING

INCREASE

INSTRUMENT, (ATION)

INSULATE, (ED), (ING)

INTERIOR, INTERNAL

INVERT

IRON PIPE SIZE

JANITOR
JUNCTION BOX
JOINT FILLER
JOINT

KIPS

KITCHEN

KNOCK OUT
KITCHEN SINK
KILOVOLT
KILOVOLT AMPERE
KILOWATT
KILOWATT HOUR

LOUVER
LABORATORY

LAMINATE(D)

LEAVING AIR TEMPERATURE
LATERAL

LAVATORY

POUNDS

LENGTH, LONG

LEFT HAND

LINEAL, LINEAR

LIVE LOAD

LOUVER OPENING

LEVEL SWITCH

LEFT, LAB TABLE

MILLIAMPERE

MACHINE

MAINTENANCE

MANUAL

MASONRY

MAXIMUM

MACHINE BOLT

MECHANICAL COUPLING

MOTOR CONTROL CENTER
MECHANICAL

MEDIUM

METAL

MEZZANINE

MAGNETIC FLOWMETER
MANUFACTURER(S)

MILLION GALLONS

MILLION GALLONS PER DAY
MANHOLE

MINIMUM, MINUTE
MISCELLANEOUS

MECHANICAL JOINT

MECHANICAL JOINT RETAINER GLAND
MECHANICAL JOINT WITH TIE ROD
MIXED LIQUOR

MASONRY OPENING, MOTOR OPERATED
METERING PUMP

METAL ROOF DECK

MACHINE SCREW

MEAN SEA LEVEL

MOUNTED

MATERIAL

MOTOR

SUBMERSIBLE, PROP, BLENDER MIXER

NORTH
NOT APPLICABLE
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SODIUM HYPOCHLORITE
NOMINAL

NORMAL

NATIONAL PIPE THREAD
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RECEP
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REV
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GENERAL NOTES

CITY OF HOUSTON PUBLIC WORKS GENERAL NOTES —

STORM WATER POLLUTION PREVENTION PlAN:

INSIDE CITY LIMITS:

1.

10.

UNLESS OTHERWISE NOTED AND APPROVED ON DRAWINGS, CONSTRUCT CIVIL INFRASTRUCTURE IN
ACCORDANCE WITH THE EFFECTIVE EDITION OF THE HOUSTON PUBLIC WORKS STANDARD
CONSTRUCTION SPECIFICATIONS, STANDARD CONSTRUCTION DETAILS, AND SUPPLEMENTS, ADDENDA
AND AMENDMENTS THERETO. THE LATEST EDITION OF THE ABOVE PUBLICATIONS CAN BE FOUND AT:
HTTP://WWW.HOUSTONPERMITTINGCENTER.ORG/OFFICE—CITY—ENGINEER /DESIGN—AND—C ONSTRUCTION—
STANDARDS.

THE DESIGN MUST BE CONSISTENT WITH THE EFFECTIVE EDITION OF HOUSTON PUBLIC WORKS
INFRASTRUCTURE DESIGN MANUAL AND TCEQ (TEXAS COMMISSION ON ENVIRONMENTAL QUALITY)
REQUIREMENTS.

THE GEOTECHNICAL INVESTIGATION FOR THIS PROJECT WAS CONDUCTED IN ACCORDANCE WITH
CHAPTER 11 OF THE LATEST EDITION OF THE PUBLICATION INFRASTRUCTURE DESIGN MANUAL,
PUBLISHED BY HOUSTON PUBLIC WORKS. SOILS REPORT WAS PREPARED BY [GEOTECHNICAL
ENGINEERING FIRM] REPORT NO. [NO. OF REPORT]|, DATED [DATE OF REPORT].

UTILITIES PRESENTED ON THESE DRAWINGS ARE SHOWN BASED ON THE BEST AVAILABLE
INFORMATION. CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS IN THE FIELD PRIOR TO
COMMENCING CONSTRUCTION. CONTRACTOR SHALL NOTIFY TEXAS ONE CALL AT 713—223—-4567/811
OR 800—-344—-8377 AND LONE STAR NOTIFICATION CENTER AT 800-669-8344 AT LEAST 48 HOURS
BEFORE PROCEEDING WITH ANY EXCAVATION. UTILITIES MARKED WITHIN THE PUBLIC RIGHT OF WAY
OR IN EASEMENTS SHALL COMPLY WITH TAC TITLE 16, PART 1, CHAPTER 18, RULE §18.6 AND THE
AMERICAN PUBLIC WORKS ADMINISTRATION (APWA) UNIFORM COLOR CODE.

CONTRACTOR SHALL BE RESPONSIBLE FOR DAMAGES TO EXISTING WATER, WASTEWATER, STORM
WATER LINES AND TRAFFIC CONTROL DEVICES. DAMAGES SHALL BE REPAIRED IN ACCORDANCE WITH
THE EFFECTIVE EDITION OF HOUSTON PUBLIC WORKS, STANDARD CONSTRUCTION SPECIFICATIONS FOR
WASTEWATER COLLECTION SYSTEM, WATER LINES, STORM DRAINAGE, STREET PAVING, AND TRAFFIC
AND STANDARD CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES,
STORM DRAINAGE, STREET PAVING, AND TRAFFIC, REFERENCED ABOVE AND SUPPLEMENTS
CONTRACTOR SHALL NOTIFY THE OFFICE OF THE CITY ENGINEER, HOUSTON PUBLIC WORKS @
832—394—-9098 OR VIA FAX AT 832-395—-4424 FOR INSPECTION AT LEAST 48 HOURS PRIOR TO
COMMENCING CONSTRUCTION.

ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION AND ANY DRAINAGE
DITCH OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO EXISTING
CONDITIONS OR BETTER AND TO THE SATISFACTION OF THE OWNING AUTHORITY.

CONTRACTOR SHALL TAKE NECESSARY PRECAUTIONS TO PROTECT ROOT SYSTEMS OF SHRUBS,
PLANTS AND TREES ALONG THE AREA OF EXCAVATION.

CONTRACTOR SHALL COMPLY WITH LATEST EDITION OF OSHA REGULATIONS AND THE STATE OF TEXAS
LAWS CONCERNING EXCAVATION.

CONTRACTOR SHALL MAINTAIN A SET OF REDLINE DRAWINGS AND RECORD AS—BUILT CONDITIONS
DURING CONSTRUCTION. THESE AS—BUILT DRAWINGS WILL BE SUBMITTED TO THE DESIGN
CONSULTANT WHO WILL MAKE THE CHANGES ON THE ORIGINAL TRACINGS, LABEL EACH SHEET IN
THE SET AS "RECORD DRAWINGS”, AND RETURN IT TO THE OFFICE OF THE CITY ENGINEER.

STANDARD NOTES FOR CONSTRUCTION DRAWINGS (HCFCD):

1.

10.

11.

12.

13.

14.

15.

FENCES AND/OR OTHER ENCROACHMENTS IN THE HCFCD RIGHT—OF—WAY ARE NOT TO BE
REMOVED UNLESS OTHERWISE STATED ON THE PLANS. IN CASES WHERE FENCE REMOVAL IS
INDICATED ON THE PLANS, THE FENCE SHALL BE REMOVED AND PLACED NEATLY ON THE
ADJACENT PROPERTY AT THE START OF CONSTRUCTION. WHERE THERE IS NOT A SEPARATE ITEM
LISTED ON THE UNIT PRICE SCHEDULE, THE ENCROACHMENT REMOVAL IS INCIDENTAL TO SITE
PREPARATION AND RESTORATION.

DO NOT ENTER PRIVATE PROPERTY WITHOUT PROPER WRITTEN AUTHORIZATION FROM THE OWNER.
PROVIDE COPY OF WRITTEN PERMISSION TO HCFCD.

STRIP VEGETATION AND TOPSOIL AND STOCKPILE FOR REUSE ONSITE. MATERIAL FOUND
UNACCEPTABLE BY THE ENGINEER WILL BE REMOVED AND PAID AS EXCAVATION AND OFFSITE
DISPOSAL. NO SEPARATE MEASUREMENT AND PAYMENT WILL BE MADE FOR STRIPPING,
STOCKPILING AND PLACING ON-SITE TOPSOIL. THE COST FOR THIS WORK WILL BE INCIDENTAL TO
RELATED PAY ITEMS UNDER SPECIFICATION SECTION NUMBER 02315 LISTED ON THE UNIT PRICE
SCHEDULE.

RIPRAP AND GRANULAR FILL MATERIAL REMOVED DURING EXCAVATION, MEETING SPECIFICATION
SECTION NUMBER 02378, SHALL BE REUSED AS DIRECTED BY THE ENGINEER. REUSED MATERIAL
WILL BE MEASURED AND PAID FOR AS EXCAVATION AND ON-SITE FILL UNDER SPECIFICATION
NUMBER 02315. NO SEPARATE MEASUREMENT OR PAYMENT WILL BE MADE FOR PROCESSING,
HANDLING, STOCKPILING, AND PLACING MATERIAL FOUND TO BE ACCEPTABLE FOR REUSE. UPON
APPROVAL OF THE ENGINEER, DISPOSAL OF NONCONFORMING RIPRAP AND GRANULAR FILL
MATERIAL WILL BE MEASURED AND PAID FOR AS REMOVE AND DISPOSE OF CONCRETE RUBBLE
UNDER SPECIFICATION SECTION NUMBER 02120, MATERIAL DISPOSAL.

THE LOCATION AND GRADE OF THE BACKSLOPE INTERCEPTOR STRUCTURES AND SWALES MAY BE
ADJUSTED IN THE FIELD BY THE ENGINEER AT THE TIME OF CONSTRUCTION. UNLESS OTHERWISE
INSTRUCTED BY THE ENGINEER, THE BACKSLOPE INTERCEPTOR STRUCTURE SHALL BE SET AT A
MAXIMUM DEPTH OF 2.5 FEET AND THE MINIMUM GRADE FOR BACKSLOPE SWALES SHALL BE
0.2%.

ADJUST AND/OR EXTEND YARD DRAINS TO OUTFALL AT TOE OF CHANNEL PER STANDARD OUTFALL
DETAILS. PAYMENT WILL BE INCIDENTAL TO SITE PREPARATION AND RESTORATION.

COMPLETED SECTIONS OF THE CHANNEL WILL BE TURNED OVER FOR VEGETATION ESTABLISHMENT
IN MAXIMUM 1500 LINEAR FOOT SEGMENTS. CONTRACTOR MAY NOT DISTURB GREATER THAN 1500
LF OF CHANNEL AT A TIME.

CLEAR AND REMOVE ALL SILT FROM CULVERTS, PIPES AND UNDER BRIDGES TO THE PROPOSED
DESIGN GRADES TO PROVIDE POSITIVE FLOW.

LENGTHS AND DIAMETERS REPRESENTED ON PLANS ARE APPROXIMATE. CONTRACTOR WILL BE
RESPONSIBLE FOR FIELD VERIFICATION PRIOR TO ORDERING MATERIALS.

ACTIVITIES THAT DISTURB BIRD HABITAT, INCLUDING BUT NOT LIMITED TO CLEARING, GRUBBING,
AND IMPACTS TO STRUCTURES WHERE MIGRATORY BIRDS AND BALD EAGLES MIGHT NEST, REQUIRE
A NEST HABITAT SURVEY. DO NOT PROCEED UNTIL HARRIS COUNTY FLOOD CONTROL DISTRICT
HAS CONDUCTED A NEST HABITAT SURVEY TO VERIFY ACTIVE MIGRATORY BIRD NESTS AND BALD
EAGLE NESTS ARE NOT PRESENT. THE HARRIS COUNTY FLOOD CONTROL DISTRICT MUST PROVIDE
WRITTEN AUTHORIZATION TO PROCEED.

WHEN BANK EROSION REPAIRS CALL FOR THE PLACEMENT OF 3”x5” GRANULAR FILL IN THE
CHANNEL BOTTOM TO ESTABLISH A BASE FOR REBUILDING THE SLOPE. THE 3"x5” GRANULAR FILL
SHALL BE LIMITED TO AN ELEVATION 6—INCHES ABOVE THE NORMAL WATER SURFACE ELEVATION
LEVEL.

THE CONTRACT CONTAINS UNIT ITEMS FOR THE ESTABLISHMENT OF BEST MANAGEMENT
PRACTICES FOR STORM WATER QUALITY PURPOSES. WHEN NOT CALLED FOR IN THE PROJECT
PLANS, COORDINATE THE NEED AND LOCATION OF THESE UNIT ITEMS WITH THE DISTRICT
REPRESENTATIVE ON SITE PRIOR TO PLACEMENT. THESE UNIT ITEMS INCLUDE, BUT ARE NOT
LIMITED TO, REINFORCED SILT FENCE FOR MATERIAL STOCKPILES, ANCHORED SODDING FOR
DISTURBED EARTHEN AREAS OR AROUND CONCRETE AND CONCRETE INTERCEPTOR, AND
STABILIZED CONSTRUCTION ACCESS FOR PROJECT

SITE INGRESS/EGRESS.

WHEN INCLUDED IN THE SCOPE OF WORK, THE PURPOSE OF DEEP PLOWING THE SLOPE OR
BERM OF A CHANNEL IS TO BREAK UP THE DESICCATED SOILS AND TO ELIMINATE ANY VOIDS,
OR RILLING CLOSE TO THE SURFACE OF THE SLOPE OR BERM. THE CONTRACTOR WILL DEEP
PLOW THE SLOPE OR BERM TO A MINIMUM DEPTH OF 2 FEET IN AREAS CONTAINING VOIDS
AND/OR RILLING. IN AREAS OF VOIDS ONLY, THE SURFACE FROM WHICH THE 2 FEET DEPTH IS
MEASURED WILL BE THE LEVEL OF THE SURROUNDING UNDISTURBED SOIL. IN AREAS OF RILLING,
THE RILLS WILL FIRST BE KNOCKED DOWN AND LEVELED OFF. THE 2 FEET DEPTH WILL THEN BE
MEASURED FROM THIS NEW SURFACE. THE CONTRACTOR WILL DETERMINE THE MEANS AND
METHODS FOR DEEP PLOWING.)

TREES AND PLANTS LOCATED WITHIN A DESIGNATED TREE PROTECTION ZONE (TPZ) SHALL BE
PRESERVED. REFER TO SPECIFICATION SECTION 01566 — TREE AND PLANT PROTECTION, FOR
DETAILED INFORMATION ON TREE AND PLANT PRESERVATION PRACTICES AND PROCEDURES
INCLUDING, BUT NOT LIMITED TO, ROOT PRUNING, VEGETATION TRIMMING, FENCING AND OTHER
PRESERVATION OPERATIONS.

IF APPLICABLE, CONTRACTOR SHALL AVOID ANY WETLAND AREAS BEYOND THE LIMITS OF
EXCAVATION AND CLEARING AS THE FIRST WORK ITEM CONTRACTOR WILL BE RESPONSIBLE FOR
INSTALLING FENCING OR OTHER MATERIAL TO IDENTIFY AND PROTECT THE IDENTIFIED WETLAND
AREAS, UNLESS WETLANDS HAVE BEEN IDENTIFIED AND FENCED BY HCFCD PRIOR TO
CONSTRUCTION AND CONTRACTOR HAS WRITTEN EVIDENCE OF SUCH.

1. CONTRACTOR SHALL IMPLEMENT INLET PROTECTION DEVICES AND REINFORCED FILTER FABRIC
BARRIER ALONG ROAD AND SIDE DITCHES AT LOCATIONS SHOWN ON THE TYPICAL STORM WATER
POLLUTION PREVENTION (SWPP) PLANS TO KEEP SILT AND OR EXCAVATED MATERIALS FROM
ENTERING INTO THE STORM WATER INLETS AND DITCHES EVENTUALLY POLLUTING THE RECEIVING
STORM.

2. DURING THE EXCAVATION PHASE OF THE PROJECT, CONTRACTOR SHALL SCHEDULE THE WORK IN
SHORT SEGMENTS SO THAT EXCAVATION MATERIAL CAN BE QUICKLY HAULED AWAY FROM THE
SITE AND TO PREVENT IT FROM STAYING UNCOLLECTED ON THE EXISTING PAVEMENT. ANY LOOSE
EXCAVATED MATERIAL WHICH FALLS ON PAVEMENTS OR DRIVEWAYS SHALL BE SWEPT BACK INTO
THE EXCAVATED AREA.

3. CONTRACTOR SHALL CLEAN UP THE EXISTING STREET INTERSECTIONS AND DRIVEWAYS DAILY, AS
NECESSARY, TO REMOVE ANY EXCESS MUD, SILT OR ROCK TRACKED FORM THE EXCAVATED
AREA.

4. CONTRACTOR SHALL FOLLOW GOOD HOUSEKEEPING PRACTICES DURING THE CONSTRUCTION OF
THE PROJECT, ALWAYS CLEANING UP DIRT AND LOOSE MATERIAL AS CONSTRUCTION PROGRESSES.

5. CONTRACTOR TO INSPECT AND MAINTAIN THE AREAS LISTED BELOW AT LEAST ONCE EVERY
FOURTEEN (14) CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A STORM EVENT OF 0.5
INCHES OR GREATER.

 DISTURBED AREAS OF THE CONSTRUCTION SITE THAT HAVE NOT BEEN FINALLY STABILIZED.
« AREAS USED FOR STORAGE OF MATERIALS THAT ARE EXPOSED TO PRECIPITATION.

« STRUCTURAL CONTROL MEASURES.

+ LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE.

6. CONTRACTOR TO BE RESPONSIBLE TO MAINTAIN EXISTING DITCHES AND OR CULVERTS FOR
UNOBSTRUCTED DRAINAGE AT ALL TIMES. WHERE SODDING IS DISTURBED BY EXCAVATION ON
BACKFILLING OPERATIONS, SUCH AREAS SHALL BE REPLACED BY SEEDING OR SODDING. SLOPES
4:1 OR STEEPER SHALL BE REPLACED BY BLOCK SODDING.

7. CONTRACTOR SHALL REMOVE AND REPLACE INLET PROTECTION BARRIER PER REQUEST BY THE
CITY RELATED TO SEVERE WEATHER EVENTS.

CENTERPOINT ENERGY NOTES:

CAUTION: UNDERGROUND GAS FACILITIES:

1. THE CONTRACTOR SHALL CONTACT THE UTILITY COORDINATING COMMITTEE AT 1-800-545-6005
OR 811 A MINIMUM OF 48 HOURS PRIOR TO CONSTRUCTION TO HAVE MAIN AND SERVICE LINES
FIELD LOCATED.

. WHEN CENTERPOINT ENERGY PIPE LINE MARKINGS ARE NOT VISIBLE, CALL (713)
207—-5463 OR (713— 945-8037 (7:00A.M. TO 4:30 P.M.) FOR STATUS OF LINE
LOCATION REQUEST BEFORE EXCAVATION BEGINS.

. WHEN EXCAVATING WITHIN EIGHTEEN INCHES (18") OF THE INDICATED LOCATION OF
CENTERPOINT ENERGY FACILITIES, ALL EXCAVATION MUST BE ACCOMPLISHED USING
NON—-MECHANIZED EXCAVATION PROCEDURES.

. WHEN CENTERPOINT ENERGY FACILITIES ARE EXPOSED, SUFFICIENT SUPPORT MUST BE
PROVIDED TO THEFACILITIES TO PREVENT EXCESSIVE STRESS ON THE PIPING.

. FOR EMERGENCIES REGARDING GAS LINES CALL (713) 659—2111 OR (713) 207-4200.

2. THE CONTRACTOR IS FULLY RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS FAILURE TO
EXACTLY LOCATE AND PRESERVE THESE UNDERGROUND FACILITIES.

WARNING: OVERHEAD ELECTRICAL LINES:

1. OVERHEAD LINES MAY EXIST ON THE PROPERTY. THE LOCATION OF OVERHEAD LINES HAS NOT
BEEN SHOWN ON THESE DRAWINGS AS THE LINES ARE CLEARLY VISIBLE, BUT YOU SHOULD
LOCATE THEM PRIOR TO BEGINNING ANY CONSTRUCTION. TEXAS LAW, SECTION 752, HEALTH &
SAFETY CODE FORBIDS ACTIVITIES THAT OCCUR IN CLOSE PROXIMITY TO HIGH VOLTAGE LINES,
SPECIFICALLY:

. ANY ACTIVITY WHERE PERSON OR THINGS MAY COME WITHIN SIX(6) FEET OF LIVE
OVERHEAD HIGH VOLTAGE LINES; AND

. OPERATING A CRANE, DERRICK, POWER SHOVEL, DRILLING RIG, PILE DRIVER, HOISTING
EQUIPMENT, OR SIMILARAPPARATUS WITHIN 10 FEET OF LIVE OVERHEAD HIGH VOLTAGE
LINES.

2. PARTIES RESPONSIBLE FOR THE WORK, INCLUDING CONTRACTORS ARE LEGALLY RESPONSIBLE FOR
THE SAFETY OF CONSTRUCTION WORKERS UNDER THIS LAW. THIS LAW CARRIES BOTH CRIMINAL
AND CIVIL LIABILITY. TO ARRANGE FOR LINES TO BE TURNED OFF OR REMOVED CALL
CENTERPOINT ENERGY AT (713) 207-2222.

ACTIVITIES ON/OR ACROSS CENTERPOINT ENERGY FEE OR EASEMENT PROPERTY

1. NO APPROVAL TO USE, CROSS OR OCCUPY CENTERPOINT FEE OR EASEMENT PROPERTY IS GIVEN.
IF YOU NEED TO USE CENTERPOINT PROPERTY, PLEASE CONTACT OUR SURVEYING & RIGHT OF
WAY DIVISION AT 713-207-6348 OR 713—-207-5769

GENERAL CONSTRUCTION NOTES:

1. EXISTING UTILITY INFORMATION SHOWN IS NOT GUARANTEED TO BE ACCURATE AND ALL INCLUSIVE
ALL EXISTING UTILITY LOCATIONS ARE APPROXIMATE AND SHOULD BE VERIFIED BY THE
CONTRACTOR IN ADVANCE OF HIS CONSTRUCTION. ANY CONFLICT OR DISCREPANCY DISCOVERED
MUST BE BROUGHT TO THE ENGINEER’S ATTENTION.

2. ANY DAMAGE TO ANY EXISTING PAVEMENT AND/OR UTILITIES MUST BE REPAIRED IMMEDIATELY. THE
CONTRACTORS MUST NOTIFY THE APPROPRIATE UTILITY OWNER, WHO WILL MAKE THE REPAIRS AT
THE CONTRACTOR’S EXPENSE.

3. GUIDELINES SET FORTH IN THE TEXAS "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES”, AS
CURRENTLY AMENDED, SHALL BE OBSERVED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
PROVIDING ADEQUATE FLAGMEN, SIGNING, STRIPING AND WARNING DEVICES, ETC, DURING
CONSTRUCTION.

4. THE AREA SHALL BE BARRICADED AND MAINTAIN ILLUMINATION CURRENTLY IN PLACE.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STORAGE OF MATERIAL AND EQUIPMENT IN A
SAFE AND WORKMANLIKE MANNER TO PREVENT INJURIES DURING AND AFTER WORKING HOURS
UNTIL PROJECT COMPLETION.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SHIPPING OF ALL MATERIALS, EXCEPT AS
NOTED. THE LOADING AND UNLOADING OF ALL EQUIPMENT PIPE, VALVES, PUMPS, MANHOLES AND
OTHER MATERIAL SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDED
PRACTICES AND SHALL AT ALL TIMES BE PERFORMED WITH CARE TO AVOID ANY DAMAGE TO THE
MATERIAL. IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO EXAMINE SUCH MATERIAL AT THE
POINT OF DELIVERY AND REJECT ALL DEFECTIVE MATERIAL. THE DEFECTIVE MATERIAL MUST BE
REPLACED WITH SOUND MATERIAL.

7. ALL PIPE AND REINFORCEMENT STEEL SHALL BE KEPT FREE OF DIRT AND OTHER DEBRIS. ANY
DAMAGE TO THE COATING OF THE VARIOUS MATERIALS MUST BE REPAIRED.

8. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ADEQUATE POSITIVE DRAINAGE AT ALL
TIMES DURING CONSTRUCTION OF PROPOSED FACILITIES. NATURAL GROUND ADJACENT TO UTILITY
TRENCH EXCAVATION SHALL BE GRUBBED PRIOR TO PLACEMENT OF EXCESS TRENCH MATERIAL
(NO SEPARATE PAYMENT).

9. ACCESS TO ALL EXISTING STREETS AND DRIVEWAYS SHALL BE MAINTAINED AT ALL TIMES.

1

1

0. THE CONTRACTOR IS REQUIRED TO FOLLOW ALL APPLICABLE OSHA RULES AND REGULATIONS.

1. NO CONNECTIONS SHALL BE MADE TO EXISTING WATER LINES OR SANITARY SEWERS UNTIL ALL
PROPOSED LINES OR SEWERS HAVE BEEN THOROUGHLY CLEANED, TESTED AND APPROVED BY THE
CITY.

12. ALL GEOTECHNICAL REPORTS FOR THIS PROJECT ARE AVAILABLE FOR REFERENCE AT THE OFFICE
OF THE CITY.

GENERAL CONSTRUCTION NOTES (CONTINUED):

13. SURFACE RESTORATION: AT THE END OF ALL CONSTRUCTION ACTIVITY, THE

14.

15.
16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.
30.

31.

32.

33.
34,
35.
36.

37.

38.

39.

CONTRACTOR SHALL RESTORE EXISTING FACILITIES OVER AND ABOVE THE CONTRACT
DOCUMENTS, IE. SURROUNDING PROPERTY EQUAL TO OR BETTER THAN THE EXISTING
SITE CONDITION PRIOR TO CONSTRUCTION. ALL DISTURBED AREAS ALONG THE
ACCESS ROAD AND WITHIN THE PLANT SITE SHALL BE HYDROMULCH SEEDED OR
SODDED IN ACCORDANCE WITH THE SPECIFICATIONS.

FINAL ACCEPTANCE OF THE UTILITIES WILL NOT BE GIVEN TO THE CONTRACTOR
UNTIL THEY ARE INSPECTED AND APPROVED BY THE TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY.

ALL MANHOLES ARE TO BE CONSTRUCTED TO ALLOW FOR A MINIMUM OF 1 FOOT OF
VERTICAL ADJUSTMENT.

CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING, MAINTAINING AND RESTORING
BACKSLOPE DRAINAGE SYSTEM.

ALL DISTURBED AREA WITHIN THE DRAINAGE DITCH EXCEPT THE CHANNEL BOTTOM S
HALL BE SEEDED.

BACKFILL WITHIN THE DRAINAGE DITCH SHALL BE COMPACTED IN NO GREATER THAN
ONE FOOT LIFTS TO THE DENSITY OF THE UNDISTURBED ADJACENT SOIL.
CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING FLOW IN CHANNEL DURING
CONSTRUCTION AND RESTORING CHANNEL TO AT LEAST ORIGINAL CONDITIONS.

TO PREPARE AN ACCURATE BID AND CONSTRUCT THE SPECIFIC IMPROVEMENTS, THE
CONTRACTOR IS RESPONSIBLE FOR UNDERSTANDING ALL MATERIAL AND METHOD
OPTIONS IN THE PROJECT SPECIFICATION.

EXISTING PAVEMENTS, CURBS, SIDEWALKS AND DRIVEWAYS DAMAGED OR REMOVED
DURING CONSTRUCTION SHALL BE REPLACED USING THE CITY OF HOUSTON
STANDARDS.

THE CONTRACTOR IS RESPONSIBLE TO UNDERSTAND THAT THIS PROJECT INCLUDES
ELEMENTS OF DEMOLITION, ADAPTATION AND NEW CONSTRUCTION, THESE DRAWINGS
WERE DEVELOPED USING AVAILABLE HISTORICAL DATA COUPLED WITH ON-SITE
RECONNAISSANCE SURVEYS. THE CONTRACTOR IS RESPONSIBLE FOR FIELD
VERIFICATION OF SITE CONDITIONS PRIOR TO BEGINNING CONSTRUCTION ACTIVITIES.
ALL DISCREPANCIES AND DISCOVERIES SHALL BE REPORTED TO THE CONSTRUCTION
MANAGER.

ALL EXCAVATION SPOILS SHALL BE LAWFULLY DISPOSED OFFSITE BY CONTRACTOR AT
NO ADDITIONAL COST TO THE CITY.

ALL WORK AT THE SITE THAT COULD POTENTIALLY INTERFERE WITH NORMAL PLANT
OPERATIONS (AND/OR OFFSITE FACILITIES) SHALL BE COORDINATED WITH THE PLANT
SUPERVISOR. CONTRACTOR SHALL SUBMIT A CONSTRUCTION SEQUENCING PLAN
DEMOSTRATION THAT NO PLANT OPPERATIONS (OR OFFSITE FACILITIES) WILL BE
ADVERSELY AFFECTED MORE THAN 4 HOURS IN ANY 24 HOUR PERIOD. ALL
REQUESTS WHICH IMPACT NORMAL OPERATIONS OF THE PLANT SHALL BE SUBMITTED
A MINIMUM OF 5 DAYS IN ADVANCE OF THE ACTIVITY.

ALL DRAWINGS DIMENSIONS SHOWN ARE APPROXIMATE AND SHALL BE FIELD VERIFIED
BY THE CONTRACTOR. NECESSARY HORIZONTAL AND VERTICAL ALIGNMENT CHANGES
SHALL BE APPROVED BY THE CITY.

CONTRACTOR SHALL REMOVE ALL TRASH, EXCESS DEBRIS ETC. FROM THE SITE AT
PROJECT COMPLETION PRIOR TO INSPECTION AND APPROVAL BY APPROVING
AGENCIES.

THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT AND RELATED ACCESSORIES TO
OPERATE IN THE MANNER INTENDED BY THE ENGINEER AND THE MANUFACTURER AND
BE IN COMPLIANCE WITH ALL APPLICABLE CODES AND CONTRACT SPECIFICATIONS.
THE CONTRACTOR WILL COORDINATE WORK BETWEEN ALL TRADES AND
SUBCONTRACTORS TO PROVIDE A COMPLETE INSTALLATION SO THAT THE EQUIPMENT
IS OPERATIONAL DURING SUBSTANTIAL AND FINAL COMPLETION OF THE PROJECT. THE
COMPLETED WORK WILL NOT LACK ANY PART WHICH CAN BE REASONABLY IMPLIED
AS INCIDENTAL FOR PROPER AND USEFUL OPERATION OF THE FACILITY. THIS
INCLUDES ALL ITEMS OF EQUIPMENT, LABOR AND WILL BE IN ACCORDANCE WITH
CODE REQUIREMENTS, STANDARDS, REGULATORY AGENCIES, MANUFACTURER’S
RECOMMENDATIONS AND ACCEPTABLE INDUSTRY PRACTICE. THIS WORK WILL BE DONE
AT NO ADDITIONAL COST TO THE CITY.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SHORING, STABILIZATION AND
SUPPORT OF ALL UTILITIES AND STRUCTURES DURING CONSTRUCTION.

ALL DIMENSIONS AND QUANTITIES SHALL BE DETERMINED AND/OR VERIFIED BY THE
CONTRACTOR.

DO NOT SCALE THE DRAWINGS UNLESS OTHERWISE NOTED. REPORT ANY
DISCREPANCIES TO THE CONSTRUCTION MANAGER IMMEDIATELY

THE LOCATION AND LIMITS OF ALL ON-—SITE WORK AND STORAGE AREAS SHALL BE
REVIEWED/COORDINATED WITH AND ACCEPTABLE TO THE CITY OF HOUSTON. THE
CONTRACTOR SHALL LIMIT THEIR ACTIVITIES TO THESE AREAS.

THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING THE LOCATIONS AND
ACTIVITIES OF THEIR FORCES WITH THE CITY OF HOUSTON TO MINIMIZE
INTERFERENCE WITH NORMAL OPERATIONS.

SPECIFICATION SECTION 01110 — SUMMARY OF WORK PROVIDES A SUMMARY OF
WORK TO BE COMPLETED AND ADDITIONAL INFORMATION OF CONSTRUCTION ACTIVITY.
CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATIONS OF ALL EXISTING
UTILITIES PRIOR TO COMMENCEMENT OF CONSTRUCTION ACTIVITY.

CONTRACTOR IS RESPONSIBLE FOR THEIR OWN HORIZONTAL AND VERTICAL CONTROL
REFERENCE POINTS AND CONSTRUCTION STAKING IN INCIDENTAL TO THE PROJECT.
CONTRACTOR SHALL KEEP ACCESS ROAD TO PLANT OPEN AND FREE FROM
CONSTRUCTION RELATED DEBRIS AT ALL TIMES. CONTRACTOR STAGING AREA SHALL
BE USED FOR CONTRACTOR’S PERSONNEL, PARKING, MATERIAL AND STORAGE,
STOCKPILE, MATERIAL FABRICATION AND RELATED CONSTRUCTION WHICH WILL NOT BE
ALLOWED TO INTERFERE WITH NORMAL PLANT OPERATION. CONTRACTOR TO PROVIDE
TEMPORARY ALL—WEATHER ACCESS TO ALL UNLOADING AREAS, THROUGHOUT THE
DURATION OF THE PROJECT.

ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION
AND ANY DRAINAGE DITCH OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL
BE RESTORED TO THE FINAL DRAFT OF THE STORM WATER MANAGEMENT HANDBOOK
FOR CONSTRUCTION ACTIVITIES. AS PREPARED BY HARRIS COUNTY, HCFCD AND THE
CITY OF HOUSTON IN COMPLIANCE WITH NPDES REQUIREMENTS.

IN THE EVENT THAT GROUNDWATER IS ENCOUNTERED DURING EXCAVATION,
GROUNDWATER SHOULD BE LOWERED TO A DEPTH OF AT LEAST THREE FEET BELOW
THE DEEPEST EXCAVATION GRADE TO PROVIDE DRY WORKING CONDITIONS AND FIRM
BEDDING. WATER ACCUMULATED IN THE EXCAVATION AREA SHALL BE REMOVED TO
MAINTAIN THE WORKING AREA DRY.

IT IS CONTRACTOR'S RESPONSIBILITY TO DESIGN AND IMPLEMENT AN EFFECTIVE
GROUNDWATER CONTROL SYSTEM. DEWATERING SYSTEM FOR GROUNDWATER AND
SURFACE WATER CONTROL SHALL BE IN ACCORDANCE WITH THE CITY OF HOUSTON

SPECIFICATION SECTION 01578 - CONTROL OF GROUNDWATER AND SURFACE WATER.
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GENERAL NOTES

GENERAL CONSTRUCTION NOTES (CONTINUED):

38.

39.

40.

41.

42.

43.

44,

45.

46.

THE CONTRACTOR IS RESPONSIBLE FOR ALL TEMPORARY SUPPORTS AND BRACING FOR ALL
STRUCTURAL ELEMENTS INCLUDING, BUT NOT LIMITED TO, PUMPS, PIPING, WALL AND FOUNDATION.
ALL PROPOSED TEMPORARY BRACING AND SUPPORTS MUST BE SUBMITTED BY THE PROFESSIONAL
ENGINEER RETAINED BY THE CONTRACTOR. ITS IS THE CONTRACTOR’S RESPONSIBILITY TO INSURE
THE SAFETY AND FUNCTIONALITY OF THE PIPING AND ASSOCIATED APPURTENANCES DURING ALL
PHASES OF CONSTRUCTION. FURTHERMORE, SHOULD THE CONTRACTOR FEEL THAT ANY SUPPORTS
OR BRACING ILLUSTRATED OR DEPICTED WITHIN THESE CONSTRUCTION DOCUMENTS PRESENT A
POTENTIAL PROBLEM IN TERMS OF SAFETY OR INTERFERENCE WITH OPERATION, IT IS THE
CONTRACTOR’S RESPONSIBILITY TO IMMEDIATELY DOCUMENT THESE CONCERNS AND IMMEDIATELY
PRESENT THIS SAID DOCUMENTATION TO THE CITY’S ATTENTION.

FIELD VERIFY EXISTING UNDERGROUND UTILITIES AND PROCESS PIPING SHOWN ON THE DRAWINGS
BY WHATEVER MEANS NECESSARY (METAL DETECTION PROBES, EXCAVATION, SURVEY, OTHERS)
PRIOR TO EXCAVATION. FIELD VERIFICATION WORK AND UTILITY ADJUSTMENTS SHALL BE
COMPLETED PRIOR TO EXCAVATION AND CONSTRUCTION OF PROPOSED UTILITIES. THE
CONSTRUCTION DOCUMENTS WERE PREPARED FROM THE CITY’S RECORD DRAWINGS. THE
ACCURACY OF THE EXISTING UTILITIES AND INFRASTRUCTURE SHOWN ON THESE DOCUMENTS IS
NOT GUARANTEED AND THE USE OF SUCH INFORMATION IN NO WAY RELIEVES THE CONTRACTOR
OR OTHER OF ANY RESPONSIBILITY FOR ANY LOSS DUE TO INACCURACIES NO SEPARATE PAY
ITEM.

NOTIFY TEXAS ONE CALL AT 811 OR 1-800-545-6005 AT LEAST 48 HOURS PRIOR TO
COMMENCEMENT OF WORK.

CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING REQUIRED SECURITY TO PROTECT HIS OWN
PROPERTY.

CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY PROTECTING EXISTING EQUIPMENT,
BUILDINGS, STRUCTURES, PIPING, ELECTRICAL CABLES, UTILITIES, TANKS, TREES, SHRUBS AND
ASSOCIATED APPURTENANCES DURING CONSTRUCTION AS APPLICABLE AND REPAIR OR REPLACE
DUE TO DAMAGE CAUSED BY CONTRACTOR AT NO COST TO THE CITY.

IDENTIFY AND OBTAIN ALL REQUIRED CONSTRUCTION PERMITS PRIOR TO COMMENCEMENT OF
WORK.

THE CONTRACTOR SHALL COMPLY WITH ALL RELEVANT FEDERAL, OSHA, STATE AND LOCAL LAWS
AND REGULATIONS CONCERNING SAFETY OF HEALTH PRACTICES. THE DRAWING PREPARED BY THE
DESIGN ENGINEERS FOR THE PROJECT DO NOT INCLUDE DESIGN OR SYSTEMS PERTAINING TO THE
SAFETY OF THE CONSTRUCTION CONTRACTOR OR ITS EMPLOYEES OR AGENTS.

CONTRACTOR SHALL NOT OPERATE EXISTING VALVES, PLANT APPURTENANCES OR PLANT
EQUIPMENT UNLESS, IN THE PRESENCE OF THE CITY CONSTRUCTION MANAGER AND/OR CITY
WASTEWATER OPERATIONS. PROVIDE SUFFICIENT NOTIFICATION AND LEAD TIME FOR PLANT
OPERATOR WHERE IT BECOMES NECESSARY TO ACTUATE OR DE—-ACTUATE VALVES, PLANT
APPURTENANCE OR PLANT EQUIPMENT.

THE CONTRACTOR SHALL PROVIDE TAPE, FITTINGS, PLUGS AND OTHER DEVICES FOR USE IN
FILLING, FLUSHING, TESTING ETC. (NO SEPARATE PAYMENT).

GENERAL DEMOLITION NOTES:

10.

11.

THE CITY SHALL HAVE THE FIRST RIGHT OF REFUSAL TO RETAIN OR SALVAGE ALL ITEMS SHOWN
TO BE DEMOLISHED AND/OR REMOVED, INCLUDING BUT NOT LIMITED TO PUMPS, HATCHES AND
ELECTRICAL AND INSTRUMENTATION COMPONENTS. PRIOR TO INITIATING DEMOLITION WORK, THE
CONTRACTOR AND THE DESIGNATED FIELD INSPECTOR SHALL MAKE A JOINT INSPECTION OF EACH
SITE TO IDENTIFY ALL EQUIPMENT TO BE RETAINED BY THE CITY FOR SALVAGE OR REUSE. ITEMS
IDENTIFIED FOR SALVAGE BY THE CITY SHALL BE CAREFULLY REMOVED TO PROTECT FROM
DAMAGE. ALL OTHER ITEMS SHOWN TO BE DEMOLISHED/REMOVED THAT ARE NOT RETAINED BY
THE CITY SHALL BE PROPERLY REMOVED FROM THE SITE AND HANDLED PER SPECIFICATION
02220—-DEMOLITION AT NO ADDITIONAL COST TO THE CITY. CONTACT DESIGNATED CITY
REPRESENTATIVE (CAPITAL PROJECTS CONSTRUCTION INSPECTOR) FOR WASTEWATER TREATMENT
PLANT SALVAGE AT LEAST 72 HOURS PRIOR TO DEMOLITION IN ORDER TO COORDINATE REMOVAL
OF ANY ITEMS THE CITY WISHES TO CLAIM AND SALVAGE. THE CONTRACTOR SHALL DELIVER ALL
SALVAGE ITEMS TO A LOCATION WITHIN THE CITY DETERMINED BY THE CITY.

SUBMIT CONSTRUCTION SEQUENCING PLAN BEFORE STARTING ANY DEMOLITION ACTIVITIES.
CONTRACTORS METHOD OF DEMOLITION SHALL BE APPROVED BY CONSTRUCTION MANAGER PRIOR
TO START OF WORK. REFER TO SPECIFICATION 01110 FOR ADDITIONAL INFORMATION ON
CONSTRUCTION SEQUENCE.

DEMOLITION OF EXISTING STRUCTURE MECHANICAL SYSTEMS OR PROCESS SYSTEMS IS GENERALLY
SHOWN OR INDICATED ON THE DRAWINGS UNLESS OTHERWISE INDICATED.THE DEMOLITION OF THE
STRUCTURE OF PROCESS SYSTEMS MEANS THE DEMOLITION, REMOVAL, PROPER CLEANING AND
DISPOSAL OF THE ENTIRE UNIT, INCLUDING SUBSTRUCTURE, SUPERSTRUCTURE AND
APPURTENANCES OR CONTENTS OF THE STRUCTURE OR EQUIPMENT SYSTEM.PROCESS
MECHANICAL DEMOLITION IN GENERAL SHALL CONSIST OF DISMANTLING, CLEANING AND REMOVAL
OF EXISTING PIPING, TANKS, BLOWERS, PUMPS, MOTORS CONTROLS, INDICATED IN THE CONTRACT
DOCUMENT OR REQUIRED FOR THE COMPLETION OF WORK.

DEMOLITION OR REMOVAL OF NOTED EQUIPMENT, PIPING SYSTEMS AND APPURTENANCES SHALL
INCLUDE ALL SUPPORTS, BOLTS AND STRUCTURAL COMPONENTS.

PATCH AND REPAIR WITH MORTAR OR GROUT ALL EXPOSED FLOOR AND WALL PENETRATIONS FOR
DEMOLITION ACTIVITIES IN ACCORDANCE WITH SPECIFICATION 03920 — CONCRETE SURFACE
REPAIR AND SPECIFICATION 03930 — CONCRETE CRACK REPAIR.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL PENETRATING NEEDS FOR PASSAGE OF
PIPING THROUGH SOLID CONCRETE WALLS, FLOORS OR FOUNDATION WALLS.

REUSED EXISTING PIPING SYSTEMS SHALL BE PROPERLY CLEANED AND INSPECTED PRIOR TO
REUSE.

ALL EQUIPMENT SHALL BE DE—ENERGIZED AND MADE SAFE PRIOR TO DEMOLITION WORK IN
ACCORDANCE WITH SPECIFICATION SECTION 16060 — ELECTRICAL DEMOLITION USING LOCK
OUT/TAG OUT SAFETY PROCEDURE. THE CONTRACTOR SHALL COORDINATE WITH CENTERPOINT
ENERGY TO DISCONNECT THE ELECTRICAL POWER.

REFER TO CIVIL, STRUCTURAL, PROCESS MECHANICAL, AND ELECTRICAL DRAWINGS FOR
ADDITIONAL DEMOLITION INFORMATION.

CROSS—HATCHING INDICATES ITEMS TO BE REMOVED AS SHOWN ON THE DRAWINGS. THE
DRAWINGS DO NOT NECESSARILY INDICATE ALL ITEMS REQURING DEMOLITION, REMOVAL, OR
PATCHING/REPAIR. CONTRACTOR SHALL INCLUDE ALL WORK TO ACCOMMODATE NEW
CONSTRUCTION IN CONTRACT PRICE.

CONTRACTOR SHALL DEMOLISH EVERYTHING WITHIN THE LIMITS OF DEMOLITION, INCLUDING ALL
INTERIOR EQUIPMENT, PIPING, ALL CONCRETE AND REINFORCEMENT, APPURTENANCES OR OTHER
MISCELLANEOUS ITEMS.

GENERAL NOTES FOR CIVIL DRAWINGS:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

THE HORIZONTAL DATUM IS REFERENCED TO THE TEXAS COORDINATE SYSTEM, SOUTH CENTRAL
ZONE 4204, NAD’83 (2011), ITRF (EPOCH 2010.0000) NAVD'88 (GD2012A). ALL NAD83
COORDINATES SHOWN HEREIN ARE SURFACE VALUES AND CAN BE CONVERTED TO GRID BY
MULTIPLYING THE COMBINED SCALE FACTOR OF 0.999923883870. (SURFACE X CSF = GRID)

THE VERTICAL DATUM IS REFERENCED TO FEMA ELEVATIONS (NAVD88 (2001 ADJ.)).
TO CONVERT NAV88 PUBLISHED ELEVATIONS TO OBSERVED SUBTRACT 0.5 FEET.
(NAVD88 (2001 ADJ.)—0.5= OBSERVED.)

FEMA BASE FLOOD ELEVATION LINE AND VALUE ELEVATION 79 (NAD83 DATUM ELEVATION) AS
INDICATED BY THE 0.2% ANNUAL CHANCE FLOODPLAIN BOUNDARY.

EXISTING UTILITIES AND STRUCTURES (UNDERGROUND,SURFACE OR OVERHEAD) ARE INDICATED
ONLY TO THE EXTENT THAT SUCH INFORMATION WAS KNOWN, OR MADE AVAILABLE TO, OR
DISCOVERED BY THE ENGINEER IN PREPARING THE DRAWINGS. THE LOCATION, CONFIGURATIONS,
AND ELEVATIONS OF SUBSURFACE FACILITIES AND UTILITIES ARE APPROXIMATE, AND NOT ALL
UTILITIES AND FACILITIES MAY BE INDICATED. OVERHEAD UTILITIES ARE NOT INDICATED IN
ARCHITECTURAL ELEVATIONS, PROFILE OR SECTION DRAWINGS. THE ENGINEERING INVESTIGATIONS,
LOCATIONS AND DESIGNATION OF SUBSURFACE UTILITIES INDICATED IN THESE CONTRACT
DOCUMENTS HAS BEEN PERFORMED TO QUALITY LEVEL C IN ACCORDANCE WITH GENERALLY
ACCEPTED ENGINEERING PRINCIPLES AND PRACTICES AS OUTLINED IN ASCE STANDARD AND
GUIDELINE BULLETIN CI/ASCE 38-02 UNLESS OTHERWISE DESIGNATED. WHERE SUCH ACTIVITIES
HAVE BEEN TO A HIGHER LEVEL OF QUALITY. THE HIGHER QUALITY LEVEL FOR THE AFFECTED
AREAS IS INDICATED IN THE CONTRACT DOCUMENTS.

ALL EXISTING STRUCTURE AND PIPING ELEVATIONS SHALL BE FIELD VERIFIED BY THE
CONTRACTOR.

"SCREENED”(LIGHT) DELINEATION INDICATED ON THE DRAWINGS DENOTES EXISTING FACILITIES
"SCREENED” INFORMATION WAS TAKEN FROM THE EXISTING CONSTRUCTION DRAWINGS AND DATA,
IS FOR REFERENCE ONLY,AND SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR TO
ORDERING OF MATERIALS AND BEGINNING OF CONSTRUCTION. "BOLD” DELINEATION IS NEW WORK
TO BE CONSTRUCTED UNDER THIS PROJECT. "DASHED” DELINEATION IS FOR FUTURE DESIGN
WORK NOT CONSTRUCTED UNDER THIS CURRENT CONTRACT.

CONTRACTOR’S STAGING, PARKING AND MATERIAL STORAGE SHALL BE LIMITED TO THE SPACE(S)
DESIGNATED ON THE DRAWINGS. PROVIDING ADDITIONAL STORAGE OR PARKING SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR.

CALL 811 OR 1-800-545-6005 BEFORE YOU DIG FOR FIELD LOCATIONS OF BURIED ELECTRIC,
TELEPHONE, GAS WATER, SEWER, AND CABLE TELEVISION FACILITIES (48 HOURS NOTIFICATION IS
REQUIRED.) CONTRACTOR SHALL VERIFY PRECISE LOCATION AND ELEVATIONS OF ALL UTILITIES AND
STRUCTURES, WHETHER INDICATED ON THE DRAWINGS OR NOT, IN THE FIELD IN ADVANCE OF
EXCAVATING, BY CONTACTING ALL UTILITIES AND OTHER AGENCIES, AND BY PROSPECTING.
CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL, DEMOLITION, RECONSTRUCTION AND
RECONNECTION OF EXISTING FACILITIES AS REQUIRED TO COMPLETE THE WORK. IF REQUIRED
AFTER FIELD VERIFICATION, CONTRACTOR SHALL COORDINATE WITH THE ENGINEER TO DETERMINE
ANY NECESSARY MODIFICATIONS TO PROPOSED NEW WORK.

BEFORE CONSTRUCTION IS STARTED, CONTRACTOR SHALL COORDINATE WITH THE OWNER OF
EACH UTILITY AND DEFINE THE REQUIREMENTS AND ACCOMMODATE THE PROTECTION, TEMPORARY
SUPPORT, ADJUSTMENT OR RELOCATION OF ANY UTILITIES AFFECTED BY THE PROPOSED NEW
WORK.

CONTRACTOR SHALL COMPLY WITH THE GOVERNING AGENCY NPDES CONSTRUCTION
REQUIREMENTS, AND SHALL PROVIDE APPROPRIATE MITIGATION MEASURES OR PROTECTION AND
RESTORATION AT ALL LOCATIONS AS REQUIRED BY THEIR OPERATIONS AND AS DIRECTED BY
ENGINEER, SPECIAL CONSTRUCTION REQUIREMENTS, TEMPORARY PROTECTIVE FENCING OR
BARRICADES, SHEETING, SHORING, EROSION PROTECTION AND SURFACE RESTORATION AT CERTAIN
LOCATIONS ARE INDICATED ON THE DRAWINGS TO BRING CONTRACTORS ATTENTION TO SENSITIVE
AREAS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROTECTION OF ALL PROPERTY CORNER
MARKERS. PROPERTY CORNER MARKERS DAMAGED BY CONSTRUCTION ACTIVITIES SHALL BE
REESTABLISHED BY A PROFESSIONAL SURVEYOR LICENSED IN THE STATE OF TEXAS.

THE LOCATION OF SOIL BORINGS INDICATED ON THE DRAWINGS IS APPROXIMATE. CONTRACTOR
SHALL REFER TO THE GEOTECHNICAL INVESTIGATION REPORT FOR ACTUAL BORING LOCATIONS AND
THE FINDINGS OF THE GEOTECHNICAL INVESTIGATIONS.

CONTRACTOR SHALL PROTECT AND MAINTAIN ALL EXISTING TREES, SHRUBS, AND PLANTS UNLESS
OTHERWISE NOTED.

CONTRACTOR SHALL INSTALL ALL PIPELINES, PAVING, WALKWAYS, AND CURB AND GUTTER AT A
UNIFORM GRADE BETWEEN ELEVATIONS DEPICTED ON THE DRAWINGS.

FOR ALL SITE GRADING, SMOOTH PARABOLIC TRANSITIONS SHALL BE MADE BETWEEN CHANGES IN
SLOPE. PARABOLIC ROUNDING SHALL APPLY TO ALL CUT AND FILL SECTIONS.

FINISHED GRADE ELEVATION AT THE BUILDING FACE, WHERE NOT ADJACENT TO PAVEMENT, SHALL
BE APPROXIMATELY 6 INCHES BELOW FINISHED FLOOR ELEVATION UNLESS OTHERWISE NOTED.
FINISHED GRADE ELEVATION ADJACENT TO BASINS SHALL BE APPROXIMATE AS INDICATED BY
CONTOURS OR AS REQUIRED TO MEET STAIR LANDINGS.

THE CONTRACTOR’S OPERATIONS SHALL CONFORM TO THE RULES AND REGULATION OF THE STATE
CONSTRUCTION SAFETY ORDERS AND OSHA PERTAINING TO EXCAVATION AND TRENCHING.

ALL BURIED PIPES SHALL BE RESTRAINED UNLESS OTHERWISE NOTED ON THE DRAWINGS OR
SPECIFICATIONS.

THE DRAWINGS INDICATE TYPES OF PIPE SUPPORT SYSTEMS AT VARIOUS LOCATIONS. HOWEVER,

ALL PIPE SUPPORTS, HANGERS, BRACKETS, INSERTS OR BRACES ARE NOT SHOWN. CONTRACTOR
SHALL REFER TO SPECIFICATIONS SECTION 15140 AND PROVIDE A COMPLETE SUPPORT SYSTEM

AS REQUIRED.

THE TERMS "PROPOSED” AS INDICATED ON THE DRAWINGS MEANS THE ITEM IS DESIGNED OR
PLANNED TO BE PROVIDED BY OWNER OR OTHERS SEPARATE FROM THIS CONTRACT. THE TERM
"FUTURE” AS INDICATED ON THE DRAWINGS REFERS TO THE ENGINEER’S INTERPRETATION OF THE
ITEM FOR THE FUTURE. BASED ON AVAILABLE INFORMATION.

THE EXISTING PROCESS FACILITIES SHALL REMAIN IN OPERATION CONTINUOUSLY THROUGHOUT THE
CONSTRUCTION ACTIVITIES. THE INDIVIDUAL PROCESS FACILITIES CAN BE TAKEN OUT OF SERVICE
FOR LIMITED PERIODS OF TIME TO FACILITATE CONSTRUCTION AS SPECIFIED IN THE CONTRACT
DOCUMENTS.

GENERAL NOTES FOR CIVIL DRAWINGS (CONTINUED):
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CONTRACTOR SHALL RESTORE ANY EXISTING STRUCTURES THAT ARE DISTURBED,
DAMAGED OR REMOVED BY CONSTRUCTION.

CONTRACTOR SHALL PROVIDE ANY TEMPORARY CULVERTS THAT MAY BE REQUIRED FOR
CONTRACTOR’S OPERATIONS. CONTRACTORS SHALL COORDINATE REMOVAL AND
REPLACEMENT OF ANY CULVERTS WITHIN PUBLIC RIGHT—OF—-WAY WITH THE REGULATING
AGENCY.

CONTRACTOR SHALL PROVIDE THE ACTUAL PIPE LENGTH TO BE DETERMINED BY THE
SLOPE OR CURVE ON WHICH THE PIPE IS INSTALLED.

MINIMUM PIPE COVER SHALL BE FROM THE EXISTING, PROPOSED OR FUTURE GROUND
SURFACE OR ROAD PROFILE, WHICHEVER GROUND SURFACE OR ROAD PROFILE IS
APPLICABLE AS INDICATED ON THE DRAWINGS. IF THE PROPOSED GROUND SURFACE IS
ABOVE THE EXISTING GROUND SURFACE INDICATED ON THE DRAWINGS AND IS NOT
ACTUAL GROUND SURFACE AT THE TIME OF PIPELINE INSTALLATION, INSTALL THE
PIPELINE TO PROVIDE MINIMUM PIPE COVER FROM THE ACTUAL GROUND SURFACE IF
ACCEPTABLE TO THE ENGINEER. HIGH POINTS IN THE PIPELINE WILL NOT BE PERMITTED
EXCEPT AT LOCATIONS OF AIR VALVES AS INDICATED ON THE DRAWINGS. REVIEW THE
PIPELINE PROFILE REQUIREMENTS WITH THE ENGINEER PRIOR TO PREPARING LAYING
SCHEDULE AND PERFORMING FIELD STAKING.

CONTRACTOR SHALL FIELD VERIFY PRECISE LOCATION, ELEVATION AND ARRANGEMENT OF
CONNECTIONS OF NEW PIPELINES WITH EXISTING PIPELINES BASED ON FIELD
CONDITIONS, INCLUDING EXPOSING EXISTING PIPING PRIOR TO FABRICATING NEW PIPING.
CONTRACTOR SHALL PROVIDE FITTINGS, ADAPTERS, SOLID SLEEVE CLOSURES AND
HARNESSED MECHANICAL COUPLING, ROTATE FITTINGS, DEFLECT JOINTS AND MODIFY
EXISTING PIPING AS APPLICABLE AND AS REQUIRED TO MAKE CONNECTIONS, INCLUDING
ADJUSTMENTS FOR ANY OFFSET IN CENTERLINE ELEVATIONS BETWEEN PIPELINES.
CONTRACTOR SHALL PROVIDE TEMPORARY PLUG WITH FACTORY OUTLET SIZED AS
REQUIRED FOR CONTRACTOR’S TESTING AND DISINFECTION WORK BEFORE MAKING
CONNECTION. WHEN APPLICABLE, CONTRACTOR SHALL COORDINATE MAKING EACH
CONNECTION WITH THE OWNER.

ALL DUCTILE IRON PIPE (DIP) SHALL BE PROTECTED WITH A MINIMUM OF ONE WRAP OF
POLYETHYLENE ENCASEMENT LOCATIONS WHERE DIP IS TO BE DOUBLE WRAPPED WITH
POLYETHYLENE ENCASEMENT AND PRESTRESSED CONCRETE CYLINDER PIPE (PCCP) IS TO
BE WRAPPED (SINGLE OR DOUBLE) WITH POLYETHYLENE ENCASEMENT ARE SPECIFIED
AND INDICATED ON THE DRAWING.

REMOVED PAVEMENT, SIDEWALK, CURB AND GUTTER ETC. SHALL BE DISPOSED OF
OFFSITE BY THE CONTRACTOR AT ITS OWN EXPENSE AND SHALL BE CONSIDERED
INCIDENTAL TO THE CONTRACT UNLESS OTHERWISE SPECIFIED IN CONTRACT DOCUMENTS.

CONTRACTOR SHALL PROVIDE DUST CONTROL MEASURES TO PREVENT TRAFFIC HAZARDS
OR CONDITIONS THAT MAY IMPACT THE HEALTH AND SAFETY OF PERSONS DOWN WIND.

CONSTRUCTION INGRESS—EGRESS SHALL BE CONFINED TO DEFINED, UTILITY EASEMENTS
AND PUBLIC ROADWAYS. CONSTRUCTION EXITS SHALL BE CLEANED DAILY AS NEEDED TO
PREVENT THE SPREAD OF SEDIMENTS OR DEBRIS ON EXISTING PAVEMENTS. MUD AND
DEBRIS SHALL BE CLEANED FROM THE PAVEMENTS WHENEVER IT OCCURS AND AS
REQUIRED BY THE CITY OR ROADWAY AUTHORITY.

THE CONTRACTOR SHALL MAKE ARRANGEMENTS FOR THE PROPER BRACING, SHORING
AND OTHER REQUIRED PROTECTION OF ALL UTILITIES BEFORE CONSTRUCTION BEGINS.
CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO THE UTILITIES AND
ASSOCIATED STRUCTURES AND SHALL MAKE REPAIRS AS NECESSARY TO THE
SATISFACTION OF THE UTILITY OWNER.

PLACE BALL MARKERS (PROVIDED BY OWNERS) ABOVE YARD PIPING GREATER THAN 3”
DIAMETER AT 300’ SPACING AND ALL HORIZONTAL BENDS TO DEPTH BETWEEN 1° AND 3’
BELOW FINISHED GRADE.

MISCELIANEOUS NOTES:

1.

CONTRACTOR SHALL VERIFY NUMBER AND SIZE OF ALL OPENINGS SHOWN ON THE
DRAWINGS AND COORDINATE WITH CIVIL, ARCHITECTURAL, PLUMBING, MECHANICAL AND
ELECTRICAL DRAWINGS AND EQUIPMENTS FURNISHED FOR EXACT LOCATIONS OF
OPENINGS.

ALL NOZZLES, WEIRS, PIPE THIMBLES, GATES AND THIMBLES AND ALL OTHER
EMBEDDED EQUIPMENTS SHALL BE LOCATED AND EMBEDDED ACCORDING TO THE CIVIL,
MECHANICAL, STRUCTURAL DRAWINGS AND VENDOR RECOMMENDATIONS.

ALL EXPOSED OR ABOVE GROUND POTABLE AND NON—-POTABLE WATER LINES ARE TO
BE INSULATED.

ALL DISTURBED AREA SHALL BE HYDROMULCH SEEDED PER SPECIFICATION 02921
HYDROMULCH SEEDING.

EXISTING PAVEMENTS, CURBS, SIDEWALKS AND DRIVE-WAYS DAMAGED OR REMOVED
DURING CONSTRUCTION SHALL BE REPLACED USING CITY OF HOUSTON STANDARDS.

APPLICABLE CODES:

DESIGN OF PLANT STRUCTURES IS BASED ON APPLICABLE PORTIONS OF:

—2021 IBC WITH CITY OF HOUSTON AMENDMENTS

—-2021 UPC — UNIFORM PLUMBING CODE

—2021 UMC — UNIFORM MECHANICAL CODE

—2020 NEC — NATIONAL ELECTRICAL CODE

—2021 IFC — INTERNATIONAL FIRE CODE

—2021 IECC OR ASHRAE 980.1-2013

—ACI 318 — BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

ACl 350—-01 ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES
ASCE 7—-10 MINIMUM DESIGN LOADS FOR BUILDINGS
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— CITY OF HOUSTON b
255 ' 'd 2" X 27 X 477 ' SURVEYED BY: S/DNAL
Sz A A A ; ALSs
S s R s (HOLE TO HOLE) ek HOUSTON PUBLIC WORKS STANDARD UNITED ENGINEERS, INC. \67"
2ok : 3 : 14 GA. UPRIGHT : —— WELDS TO START ON OPPOSITE ‘B NO. P_6182 2025
AP : : ; SIDES GOING IN OPPOSITE :
HoQ ° H : % - DIRECTIONS. MINIMUM WELD,
WL : : : < ok DO NOT BACK FILL PUDDLE. C IT 3/ O F H O l S T O \
S : : 2 -k
N E‘l_,b : : 2n X 2» X 59" : :,
093 : SKID MOUNT SHOWN. : (HOLE TO HOLE) 14 GA b CONSTRUCTION SIGN BUILD HOUSTON PUBLIC WORKS
Q s FOR OTHER MOUNTING s s of
98y : : : . HOUSTON FORWARD
O T 5 PTI TE 1. s s .
Egs : OPTIONS 'SEE NOTE 1 : : X LIFT STATIONS RENEWAL
S5 S S s L
g4 : : : WELD t AND REHABILITATION
(Q §§ I°:<°°C<°°°\"°°<°OO<OO<OOO\I \ IOOODDOODDOQODOQOOOOOOOOOOOOOOOI I IOOOO°°°°°0°°°°°°°°°°°O000000000000000000000000OOOOOOOOOOOOOOI I g_I-E'AI\_RDTSj;;;_ WELD STARTS HERE FOR CITY OF HOUSTON USE ONLY
g Z %) : ///\/////////\// ” ” 2" HERE . WELD
5 % = \\/\\\/\\ — ) 36 1 I €0 1 GENERAL
LS ’
Sus DRAWING SCALE
=
~Q FRONT VIEW FRONT VIEW SIDE VIEW ISO VIEW 12" g 0.080”
LS =oe R el BUILD HOUSTON FORWARD
X
W \t tH]
Swi 24 SIGN PLATE HOLE FOR CITY OF HOUSTON USE ONLY
<9 Eg PROJECT SIGN — 24~ SKID _MOUNTED SUPPORTS FOR 24" PROJECT SIGN DETAIL WBS NUMBER
OYE
SESS R—-000267-0172—-4
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PIPE, FQUIPMENT & VALVE TAG |EGEND

VALVE SYMBOL [EGEND

GENERAL PROCESS MECHANCAL NOTES

XXX MECHANICAL EQUIPMENT/VALVE TAG,
SEE P&ID LEGEND & ABBREVIATIONS

PIPE SIZE
// PIPE SERVICE PROCESS CODE,
,/ SEE P&ID LEGEND & ABBREVIATIONS

12" XX

PIPE TAG

PIPE & FITTINGS SYMBOL LEGEND

DOUBLE LINE

EXISTING PIPE

= ©

5 (  NEW PIPE o
S J  EXISTING PIPING 8 w )
fffff TO BE REMOVED

g) (g WELDED JOINT

GROOVED END JOINT

0N
L L ()
1 T d

5 I (3 FLANGED JOINT

MECHANICAL JOINT
W/INTEGRAL RESTRAINT

=

r 1
Y-

GROOVED END
ADAPTER FLANGE

Y
<

il
!

I—

RESTRAINED FLANGED
COUPLING ADAPTER

|I'II II"-

HARNESSED
MECHANICAL COUPLING

O/'\
i
ITTIL
4 n

<

DISMANTLING JOINT

14

T METAL BELLOWS
g EXPANSION JOINT
W/CONTROL RODS

ELASTOMERIC BELLOWS
EXPANSION JOINT
W/CONTROL RODS

U

BEND UP

-

[
Tk

TEE UP

-

TEE DOWN

s
S
1 senp bown
O3
3

PIPE SECTION

LATERAL UP

LATERAL DOWN

CONCENTRIC REDUCER

ECCENTRIC REDUCER

REDUCING BUSHING

UNION

BLIND FLANGE

BEND, 90°

BEND, 45

CROSS

TEE

WYE (45 LATERAL)

SINGLE LINE
—¢—JF BEND I UNION
— BEND DOWN \ WYE
—® BEND UP :S\/: WYE STRAINER
— BLIND FLANGE Yo DRAIN OR BELL—UP

(AN}

CAP OR PLUG —H[H—

:i: CROSS 0
D REDUCER

e TEE

k=¥ TEE DOWN

oy TEE UP

BELLOWS EXPANSION
JOINT W/CONTROL RODS

RUPTURE DISK

PLAN VIEW

SECTION/
ELEVATION VIEW

=

H
.
2

FIT]

I
!
@]
©

N
/|

4
D\

o
]

[

@

!
I

F

D
=
ﬁ‘g
=
=

A
.

AWWA BALL VALVE

BALL VALVE

BUTTERFLY VALVE

CHECK VALVE: BALL CHECK

CHECK VALVE: SPLIT DISC

CHECK VALVE: HORIZONTAL SWING

COMBINATION AIR VALVES

DIAPHRAGM VALVE

ECCENTRIC PLUG VALVE

GATE VALVE

GLOBE VALVE

KNIFE GATE VALVE

PINCH VALVE

PLUG VALVE

3—WAY PLUG VALVE

PRESSURE CONTROL VALVE

SOLENOID VALVE

10.

11.

12.

LEGENDS SHOWN IN THIS DRAWING ARE BASED ON A
TEMPLATE THAT IS NOT PROJECT SPECIFIC. SOME LEGEND
SYMBOLS ARE NOT USED ON THIS PROJECT, BUT ARE
SHOWN TO PROVIDE A DICTIONARY FOR SYMBOLS THAT
MAY ALSO BE USED DURING THE PROJECT CONSTRUCTION
PHASE.

FOR PROCESS MECHANICAL ABBREVIATIONS, REFER TO
GENERAL ABBREVIATIONS.

REFER TO THE P&ID LEGEND AND ABBREVIATIONS FOR
SINGLE—LINE VALVE, GATE, ACTUATOR, FITTING, EQUIPMENT,
AND OTHER SYMBOLS.

FITTING TYPES IN THE LEGEND ON THIS SHEET SHOW
FLANGED END CONNECTIONS. FITTINGS FOR OTHER END
CONNECTION TYPES ARE SIMILAR.

VALVE TYPES IN THE LEGEND ON THIS SHEET REPRESENT
THE TYPICAL APPEARANCE FOR EACH TYPE OF VALVE. THE
ACTUAL VALVES USED FOR THIS PROJECT MAY VARY IN
APPEARANCE.

LAY PIPE TO UNIFORM GRADE BETWEEN INDICATED
ELEVATION POINTS.

SIZE OF FITTINGS SHOWN ON DRAWINGS SHALL MATCH
CONNECTING PIPING, UNLESS OTHERWISE INDICATED. TYPE
OF JOINT AND FITTING MATERIAL SHALL BE THE SAME AS
CONNECTING PIPING.

ALL REQUIRED HANGERS, SUPPORTS, BRACES, INSERTS,
AND ACCESSORIES ARE NOT SHOWN ON THE DRAWINGS.
PIPE SUPPORTS FOR 12—INCH DIAMETER AND SMALLER
PIPES SHALL BE DESIGNED AND FURNISHED BY THE
CONTRACTOR AS SPECIFIED.

ALL PRESSURIZED OR SURCHARGED PIPELINES, PIPE
FITTINGS, COUPLINGS, JOINTS, EXPANSION JOINTS, TANK
CONNECTIONS, AND CHANNEL CONNECTIONS SHALL BE
PROVIDED WITH THRUST RESTRAINT BASED ON SPECIFIED
PRESSURES AND TEMPERATURES.

NUMBER AND LOCATION OF UNIONS AND COUPLINGS
SHOWN ON DRAWINGS IS ONLY APPROXIMATE.

CONTRACTOR SHALL PROVIDE ALL UNIONS AND COUPLINGS
REQUIRED BY THE SPECIFICATIONS AND AS NECESSARY TO
FACILITATE CONVENIENT REMOVAL OF VALVES AND
MECHANICAL EQUIPMENT.

WHERE A GROOVED END JOINT IS SHOWN,IT SHALL BE THE
RIGID JOINT TYPE,UNLESS OTHERWISE SPECIFIED. WHERE A
FLANGED COUPLING ADAPTER IS SHOWN, A STANDARD
FLANGE SHALL BE JOINED TO THE COUPLING ADAPTER.

CONTRACTOR SHALL ORIENT VALVES AS SPECIFIED.

E BLACK&VEATCH
BLACK & VEATCH CORPORATION SN
PN

920 MEMORIAL CITY WAY F ol o
SUITE 600 Exs * W )
HOUSTON, TX 77024 31 . S )
(713) 961-1100 % THOMAS P. WILSHUSEN 4

' :.....I'." ........... :.!'

TX FIRM NUMBER 258

SURVEYED BY:
UNITED ENGINEERS, INC.
FB NO. P-6182 2025

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

LIFT STATIONS RENEWAL
AND REHABILITATION

PROCESS MECHANICAL
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WBS NUMBER FOR CITY OF HOUSTON USE ONLY
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SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION
I\ PILOT LIGHT, COLOR AS NOTED LA
A @ VOLTMETER (WITH SWITCH IF 3-PHASE) % R-RED —
MEDIUM VOLTAGE DRAWOUT TYPE POWER CIRCUIT * N G- GREEN
52 @ BREAKER N B. BLUE
v CS.CONTROL SWITCH * AMMETER (WITH SWITCH IF 3-PHASE) B-BLUE sC LIGHTNING ARRESTER/SURGE CAPACITOR
Y A- AMBER
METER =
| LOW VOLTAGE CIRCUIT BREAKER, 3 POLE % WM- WATTMETER @ PILOT LIGHT, PUSH-TO-TEST TYPE, COLOR AS NOTED =
FRAME LSIG IF NOTED WHM- WATTHOUR METER ®
(E.0.) TRIP MCP IF NOTED WHDM- WATTHOUR DEMAND METER 1 or
) WHDR- WATTHOUR DEMAND RECORDER =
ERMS IF NOTED PF- POWER FACTOR METER N TIME %E\hAgERAESL’:IETED GROUND ROD WELL
! RT- RUNNING TIME METER ™ SET POINT AS NOTED
COMBINATION MOTOR CIRCUIT PROTECTOR AND TRANSDUCER —/ 30A
AX. CURRENT TRANSDUCER T FUSE, AMPERE RATING AS NOTED

MAGNETIC MOTOR STARTER, FULL VOLTAGE
NON-REVERSING UNLESS OTHERWISE NOTED:

% FVR-FULL VOLTAGE REVERSING
RVNR-REDUCED VOLTAGE NON-REVERSING
2S1W-TWO SPEED, ONE WINDING
2S2W-TWO SPEED, TWO WINDING

WX- WATT TRANSDUCER

NON-FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3
POLE

% AMPERE RATING NOTED IF OTHER THAN 30A

RELAY, NO. AS INDICATED

25- SYNCHRONISM CHECK RELAY
27- UNDER VOLTAGE RELAY
38- BEARING PROTECTIVE DEVICE
40- LOSS OF EXCITATION RELAY
42- RUNNING CONTACTOR/PILOT RELAY
46- REVERSE PHASE/PHASE BALANCE/CURRENT RELAY
47- PHASE SEQUENCE VOLTAGE RELAY
49- MACHINE OR TRANSFORMER THERMAL RELAY
50- INSTANTANEOUS OVERCURRENT RELAY
50G- INSTANTANEOUS GROUND
51- TIME OVER CURRENT RELAY
51G- TIME OVERCURRENT RELAY,
GROUNDING RESISTOR TYPE
51N- TIME OVERCURRENT RELAY, RESIDUAL TYPE
51V- TIME OVERCURRENT RELAY WITH VOLTAGE RESTRAINT
60- NEGATIVE SEQUENCE VOLTAGE RELAY
62- TIME DELAY RELAY
63- OVER PRESSURE RELAY
67- AC DIRECTIONAL OVERCURRENT RELAY
83- AUTOMATIC SELECTIVE CONTROL OR TRANSFER RELAY
86- LOCKING-OUT RELAY
87- DIFFERENTIAL PROTECTIVE RELAY
B- SUFFIX INDICATES "BUS"

TDD-TIME DELAY AFTER DE-ENERGIZATION-OFF DELAY

TDE-TIME DELAY AFTER ENERGIZATION-ON DELAY

NOTC-NORMALLY OPEN, TIMED CLOSING WHEN ENERGIZED

NCTO-NORMALLY CLOSED, TIMED OPENING WHEN ENERGIZED

NOTO-NORMALLY OPEN, TIMED OPENING WHEN DE-ENERGIZED

NCTC-NORMALLY CLOSED, TIMED CLOSING WHEN DE-ENERGIZED

FIELD INSTRUMENT, TAG NO. OR LOOP # AS INDICATED
*INDICATES INSTRUMENT TYPE DEFINED ON LOOP SHEETS

## - INDICATES LOOP NO.

oo OR | HTR HEATER
Y Y Y INDUCTOR
@ TACHOMETER GENERATOR

CONTACT, NORMALLY OPEN (NO)

X FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE, AMPERE
oR RATING AND FUSE SIZE AS NOTED:
s AMPERE RATING NOTED IF OTHER THAN 30A
* * FUSE RATING

|
MIS / OR m—l MOTOR ISOLATION SWITCH, HORSEPOWER RATED

& S DRAWOUT TYPE EQUIPMENT OR DEVICE

S S — MEDIUM VOLTAGE CABLE TERMINATION
o MEDIUM VOLTAGE AIR INTERRUPTER SWITCH

MEDIUM VOLTAGE FUSED AIR INTERRUPTER SWITCH

LIQUID LEVEL (FLOAT) SWITCH

NORMALLY OPEN, CLOSES ON RISING LEVEL

NORMALLY CLOSED, OPENS ON RISING LEVEL

CONTACT, NORMALLY CLOSED (NC)

OVERLOAD RELAY HEATER

KEY INTERLOCK

MEDIUM VOLTAGE FUSED MOTOR CONTROLLER

(Y Y"Y"\120/208Y

—i i

TRANSFORMER, RATINGS AND CONNECTIONS AS NOTED.
UNLESS OTHERWISE NOTED ON THE SINGLE LINE DIAGRAMS
ALL DRY TYPE TRANSFORMERS SERVICING
ADMINISTRATIVE AND LABORATORY SPACES SHALL HAVE A
K FACTOR OF 13. ALL OTHER DRY TYPE TRANSFORMERS
SHALL HAVE A K-4 RATING. ISOLATION TRANSFORMERS
SHALL HAVE A K-20 RATING

TERMINAL OR TEST BLOCK

RESISTANCE TEMPERATURE DETECTOR

m

VIBRATION DETECTOR

&)

IHEHH%

M

DAMPER MOTOR

N3 CURRENT TRANSFORMER:
¥ QUANTITY
A:5 A= PRIMARY AMPERES
% PV-SV POTENTIAL TRANSFORMER:

S

%  QUANTITY
PV= PRIMARY VOLTAGE
SV= SECONDARY VOLTAGE

GENERATOR, RATINGS AND CONNECTIONS AS
NOTED

Em) or [ood

ELAPSED TIME METER

MOTOR OPERATED VALVE

GENERAL NOTE

THIS IS A STANDARD LEGEND.
SOME SYMBOLS MAY NOT
APPEAR ON THE DRAWINGS.

(]

PUSH BUTTON STATION, REFER TO

ELECTRICAL SCHEMATIC FOR NUMBER

OF DEVICES.

H

JUNCTION BOX

GAl

Gupta & ASSOCiatCS’ II]C. 302 Dennis St.

Houston, Texas 77006

CONSULTING ENGINEERING
Registration No. F-2593

Tel: 713-636-2936
Fax: 713-636-2987
email: hforouzan@gaiconsulting.com

[
U

POWER JUNCTION BOX

E BLACK&VEATCH

H

4-20mA SIGNAL JUNCTION BOX

5

CONTROL JUNCTION BOX

PULL BOX

BLACK & VEATCH CORPORATION

920 MEMORIAL CITY WAY
SUITE 600
HOUSTON, TX 77024
(713) 961—1100

X FIRM NUMBER 258

TERMINATION CABINET

SURVEYED BY:
UNITED ENGINEERS, INC.
FB NO. P—6182

<% 77748 ?
W Zosree s
NONAL Es

H-/

10/15/2025

REMOTE DEVICES

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

G- SUFFIX INDICATES "GENERATOR" OR
GF- GROUND FAULT
ST- SHUNT TRIP : NORMALLY OPEN, CLOSES ON DROPPING LEVEL
T- SUFFIX INDICATES "TRANSFORMER"
X- SUFFIX INDICATES "AUXILIARY"
NORMALLY CLOSED, OPENS ON DROPPING LEVEL
. SPECIAL CAPACITOR
—{ % % SC- SURGE CAPACITOR PRESSURE OR VACUUM SWITCH
PF- POWER FACTOR CORRECTION CAPACITOR
INCLUDING INDUCTIVE LINK AS NEEDED
o_
o o PUSH BUTTON, MOMENTARY CONTACT, SPRING RETURN, 40} NORMALLY OPEN, CLOSES ON RISING PRESSURE
NORMALLY CLOSED
© © OR NORMALLY CLOSED, OPENS ON RISING PRESSURE
—1 PUSH BUTTON, MOMENTARY CONTACT, SPRING RETURN,
—0 o— NORMALLY OPEN 5
NORMALLY OPEN, CLOSES ON DROPPING PRESSURE
E-STOP EMERGENCY STOP PUSH BUTTON WITH RED MUSHROOM NORMALLY CLOSED. OPENS ON DROPPING PRESSURE
- 1 o HEAD OPERATOR (MAINTAINED CONTACT) l :
TEMPERATURE SWITCH OR THERMOSTAT
STOP PUSH BUTTON WITH RED HEAD OPERATOR
* (MAINTAINED CONTACT) WITH LOCKABLE OPTION
H o— NORMALLY OPEN, CLOSES ON RISING TEMPERATURE
¥ : E-STOP
¥ :STOP
—©° o— NORMALLY CLOSED, OPENS ON RISING TEMPERATURE
START OR
stop 1 START-STOP PUSH BUTTON CONTROL STATION -
o— (MOMENTARY CONTACT) "L" DENOTES LOCKOUT TYPE NORMALLY OPEN, CLOSES ON DROPPING TEMPERATURE
START g NORMALLY CLOSED, OPENS ON DROPPING TEMPERATURE
STOP
O+ START-STOP PUSH BUTTON CONTROL STATION,
P ° MAINTAINED CONTACT WITH LOCKOUT DEVICE ON STOP FLOW SWITCH (AIR, WATER, ETC.)
-
o— NORMALLY OPEN, CLOSES ON INCREASED FLOW
OFF ON AO\D
/
Y OFF/ON SELECTOR SWITCH —o | o— NORMALLY OPEN, CLOSES ON DROPPING FLOW
a o N OR
o—7—o0——
3 POSITION SELECTOR SWITCH, MAINTAINED CONTACT NORMALLY CLOSED, OPENS ON INCREASED FLOW
A B C ¥ O-OPEN  X-CLOSED &~
POSITION TOP MIDDLE BOTTOM —_——o— o—
\4/ CONTACT CONTACT CONTACT S NORMALLY CLOSED, OPENS ON DROPPING FLOW
A X o] o)
SO S . S— POSITION (LIMIT) SWITCH
| C 0 o] X o O NORMALLY OPEN
3 NAMEPLATE (A/B/C) o )
P OA. HANDIOEF/AUTO oR NORMALLY OPEN - HELD CLOSED
(OOX) HOR- HAND/OFF/REMOTE ———1—
LOR- LOCAL/OFF/REMOTE NORMALLY CLOSED
RSL- RAISE/STOP/LOWER — o—0o
oA TESTIOFF/AUTO NORMALLY CLOSED - HELD OPEN
NOTE: 2 POSITION MULTI-CONTACT SWITCH TORQUE SWITCH
FOLLOWS SAME CONVENTION
—o—%— OR NORMALLY CLOSED, OPENS ON HIGH TORQUE

MOTOR STARTER COIL, NUMBER AS INDICATED

MOV WITHOUT INTEGRATED DISCONNECT

CONTROL RELAY COIL, NUMBER AS INDICATED

CONDUCTORS OR CONDUITS CROSSING PATHS BUT NOT
CONNECTED

XX MW |E | @

MOV WITH INTEGRATED DISCONNECT

100A
ATS-1 TRANSFER SWITCH
o— AUTOMATIC TRANSFER SWITCH (EG ATS-1)
N S MANUAL TRANSFER SWITCH (EG MTS-1)
"N" INDICATES NORMAL SOURCE
"S" INDICATES STANDBY SOURCE
100A INDICATES CONTINUOUS CURRENT RATING
VARIABLE SPEED DRIVE CONTROLLER
3 D.C.= D.C. DRIVE CONTROLLER

SCR= SILICON CONTROLLED RECTIFIER
VFD= VARIABLE FREQUENCY DRIVE
AFD= ADJUSTABLE FREQUENCY DRIVE

@ VACUUM CONTACTOR

[]
5KW OR UNIT HEATER - ELECTRIC HEATING COIL AND FAN
[]
UNIT HEATER - STEAM OR WATER HEATING COIL AND
SKW OR FAN
@ MOTOR, NUMERAL INDICATES HORSEPOWER
SPD SURGE PROTECTION DEVICE
VFD VARIABLE FREQUENCY DRIVE

RVSS:
REDUCED VOLTAGE STATIC SOLID
SOFT STARTER

CONDUCTORS ELECTRICALLY CONNECTED

INDICATES LIMITS OF EQUIPMENT OR
WIRING ENCLOSURE

LIFT STATIONS RENEWAL
AND REHABILITATION

ELECTRICAL

ELECTRICAL
LEGENDS & SYMBOLS

SHEET 1

OF 2

WBS NUMBER

R—000267-0172—4

SUPPLY/EXHAUST FAN

MPR

=

(MPR)
MOTOR PROTECTION RELAY

DRAWING SCALE
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ABBREVIATIONS

GLASS BREAK DETECTOR

SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION
*k
ns REFER TO LIGHT FIXTURE SCHEDULE FOR TYPE FIXTURE: L*—## COMMUNICATIONS SYSTEMS
Qj\ "A"- FIXTURE TYPE OR LIGHTING PANELBOARD (TYPICAL 120V/240V OR 120V/208V)
b "b"- CONTROLLED BY SWITCH "b" \ 4 TELEPHONE OUTLET
"LA-3"- CIRCUIT 3 FROM PANEL LA
L*-##
b \V4 DATA OUTLET
REFER TO LIGHT FIXTURE SCHEDULE FOR TYPE ot —
FIXTURE, NOTATIONS SAME AS ABOVE
A LA-3
= DATA INPUT/OUTPUT CABLE OUTLET. "P"
OR DISTRIBUTION PANELBOARD (TYPICAL 277V/480V) \ 04 DENOTES PROCESS COMPUTER SYSTEM
LA-3 INDICATES LIGHT FIXTURES WHICH ARE NONSWITCHED,
7 Ns | NOTATIONS SAME AS ABOVE -
OR H*-### N 4 VOICE/DATA OUTLET
A - NS" - NONSWITCHED DUPLEX RECEPTACLE, 20A, 120V, 2P, 3W
LA-3 WALL MOUNTED LIGHTING FIXTURE, NOTATIONS X X \C/5VFF! \?VE%JHE)RFF;“F;J(')-S;NTERRUPTER TYPE
I—(: : ) SAME AS ABOVE - X PAGING SPEAKER HORN
b LA-3 "LA-3"- CIRCUIT 3 FROM PANEL LA
LA-3 POLE MOUNTED LIGHTING FIXTURE, NOTATIONS >(SX] PAGING SPEAKER BI-DIRECTIONAL
Qj b SAME AS ABOVE » WELDING RECEPTACLE
S PAGING SPEAKER, CEILING MOUNTED TYPE
,‘. A3 EMERGENCY LIGHTING BATTERY UNIT WITH TWO LAMP HEADS,
NOTATIONS SAME AS ABOVE ) 20A, 240V, 2P, 3W, RECEPTACLE
PAGING SPEAKER, WALL MOUNTED TYPE
Aa s e e e T URE S CLASS 1, DIVISION 1, RATED TWIST LOCK RECEPTAGLE, VOLTAGE
’ AND AMPERAGE RATING AS NOTED SECUR|TY SYSTEMS
A « SINGLE FACE, SINGLE GANG PEDESTAL WITH 20A, 120V, 2P, 3W
DUPLEX RECEPTACLE, FURNISHED AND INSTALLED UNDER
CEILING MOUNTED EXIT SIGN, NOTATIONS SAME AS ABOVE ’
® (x) DIVISION 16 UNLESS OTHERWISE NOTED. * DENOTES FURNISHED SAP SECURITY ALARM PANEL
LA-3 UNDER OTHER DIVISIONS OF THE SPECIFICATIONS BUT
A WALL OUTLET EXIT SIGN. ARROW INDICATES DIRECTION OF INSTALLED UNDER DIVISION 16
}—@{ EGRESS, NOTATIONS SAME AS ABOVE DOUBLE FACE, SINGLE GANG PEDESTAL WITH 20A, 120V, 2P, 3W SECURITY ALARM DOOR SWITCH
e D DUPLEX RECEPTACLE AND 20A, 240V, 2P, 3W SINGLE
(X) RECEPTACLE, FURNISHED AND INSTALLED UNDER DIVISION 16
X UNLESS OTHERWISE NOTED. * DENOTES FURNISHED UNDER SECURITY ALARM KEY PAD
CONDUIT, EXPOSED/SURFACE MOUNTED OTHER DIVISIONS OF THE SPECIFICATIONS BUT INSTALLED
UNDER DIVISION 16 SECURITY SYSTEM CARD ACCESS READER
________ CONDUIT OR DUCTBANK, CONCEALED DOUBLE RECEPTACLE, 20A, 120V, 2P, 3W MOUNTED IN BOX CURB
@: FURNISHED UNDER OTHER DIVISIONS OF THE SPECIFICATIONS SECURITY ALARM WINDOW SWITCH
BUT INSTALLED UNDER DIVISION 16
o CONDUIT, EXPOSED/SURFACE MOUNTED, TURNING UP
=% SINGLE GANG 20A, 120V, 3P, 3W RECEPTACLE SECURITY ALARM MOTION DETECTOR
SECURITY CAMERA
° CONDUIT, EXPOSED/SURFACE MOUNTED, TURNING DOWN X CCTV. CLOSED CIRCUIT TV CAMERA
PTZ- PAN, TILT, ZOOM CAMERA LENS CONTROLS
@ QUAD RECEPTACLE
-
CONDUIT STUBBED OUT AND CAPPED
-

o

t 2(3#3/0+1#2G, 3"C)

DENOTES A QUANTITY OF 2 SETS OF THREE (3) NO.3/0 AWG
CONDUCTORS AND 1 NO.AWG GROUND CONDUCTOR EACH
INSTALLED IN 3" CONDUIT.

®

OCCUPANCY SENSOR CAPABLE OF VACANCY

DENOTES A QUANTITY OF TWO INSTRUMENT CABLES. EACH
CONSISTS OF TWO NO.16 AWG CONDUCTORS TWISTED

®

PHOTOCELL

ACCESS CONTROL PANEL

(O O O O O]

QUICK CONNECT TERMINALS

FIRE ALARM SYSTEMS

FIRE ALARM CONTROL PANEL

SMOKE DETECTOR
> : D- DENOTES DUCT SMOKE DETECTOR
R- DENOTES FIXED TEMPERATURE RATE-OF-RISE TYPE.

FIRE ALARM MANUAL PULL STATION, MOUNT AT 4'-0"

ALARM HORN, MOUNT AT 7'-6"
JX: F- DENOTES FIRE ALARM

ALARM STROBE, MOUNT AT 6'-8"
K : F- DENOTES FIRE ALARM

X X ®@| @ 3

ALARM HORN AND STROBE LIGHT COMBINATION,
MOUNT AT 6'-8"
X : F- DENOTES FIRE ALARM

AC
AFD
AFF
AG
ALUM
AMP/A
ATS
AUTO
AUX
AWG

CB
CKT
CLF
CP
CPT
CR
CS
CT
CuU
DC

DI

DN
DWG
EHH
EC
ELEC
ELEV
EM
EMH
EO
ERMS

FBO
FO
FRP

FU
GCP
GEN

G, GRD
GFI
GFClI

GO
GRS
HH
HT
HTP
HZ
IMH
INST
LA
LC
LCP
LGTS
LP

ALTERNATING CURRENT
ADJUSTABLE FREQUENCY DRIVE
ABOVE FINISHED FLOOR
ABOVE GRADE

ALUMINUM

AMPERE

AUTOMATIC TRANSFER SWITCH
AUTOMATIC

AUXILIARY

AMERICAN WIRE GAUGE
CONDUIT

CIRCUIT BREAKER
CIRCUIT

CURRENT LIMITING FUSE
CONTROL PANEL
CONTROL POWER TRANSFORMER
CONTROL RELAY
CONTROL SWITCH
CURRENT TRANSFORMER
COPPER

DIRECT CURRENT

DOOR INTERLOCK

DOWN

DRAWING

ELECTRICAL HANDHOLE
EMPTY CONDUIT
ELECTRICAL

ELEVATION

EMERGENCY

ELECTRICAL MANHOLE
ELECTRICALLY OPERATED
ENERGY-REDUCING
MAINTENANCE SWITCH
FURNISHED BY OTHERS
FIBER OPTIC

FIBERGLASS REINFORCED
POLYESTER

FUSE

GENERATOR CONTROL PANEL
GENERATOR

GROUND

GROUND FAULT INTERRUPTER
GROUND FAULT CIRCUIT
INTERRUPTER

GATE OPERATOR
GALVANIZED RIGID STEEL
HANDHOLE

HEIGHT

HEAT TRACE PANEL
HERTZ

INSTRUMENT MAN HOLE
INSTRUMENT

LIGHTNING ARRESTER
LIGHTNING CONTACTOR
LOCAL CONTROL PANEL
LIGHTS

LIGHTING PANEL

CONTINUED ABOVE RIGHT

TAGGING
EQUIPMENT EQUIPMENT TAG CONDUIT TAG
MOTOR CONTROL CENTER MCC-1 MC1-XX
SWITCHBOARD SWBD-1 SB1-XX
SWITCHGEAR SWGR-1 SG1-XX
PROGRAMMABLE LOGIC CABINET PLC-1 PL1-XX
VARIABLE FREQUENCY DRIVE VFD-1 VF1-P

LOW VOLTAGE TRANSFORMER

TX-LX OR TX-HX TXLX-P OR TXHX-P

2(2/C#16TS) TOGETHER AND COVERED WITH A METALLIC SHIELD AND AN
OVERALL PROTECTIVE JACKET. REFER TO THE SPECIFICATIONS
FOR THE EXACT CABLE TO BE PROVIDED.
3(4"C) DENOTES A QUANTITY OF THREE 4-INCH CONDUITS.
FLEXIBLE METAL CONDUIT "WHIP" (2412, #12G, 3/4"C UNLESS
V) P OTHERWISE NOTED) FOR RECESSED LIGHTING FIXTURES AND
LIQUID TIGHT MOTOR CONNECTIONS
LP#-1,3
HOMERUN, CIRCUITS 1 AND 3 RUN TO PANEL LP-1
SINGLE POLE SWITCH
B "b"- INDICATES SWITCH LEG SHALL CONTROL LIGHT FIXTURES
WITH "b" DESIGNATION
MULTI POLE SWITCH
& "x"- INDICATES NUMBER OF POLE
"b"- NOTATIONS SAME AS ABOVE
P SINGLE POLE SWITCH AND PILOT LIGHT,
$o "b"- NOTATIONS SAME AS ABOVE
$B DIMMER LIGHTING CONTROL SWITCH,
"b"- NOTATIONS SAME AS ABOVE
$EM TIME SWITCH,
"b"-NOTATIONS SAME AS ABOVE
M
$ MANUAL MOTOR STARTER /DISCONNECT
0S
$ SINGLE POLE SWITCH WITH OCCUPANCY SENSOR
DM
$ SINGLE POLE DIMMER SWITCH
SWITCH ENCLOSURE
e "x"- NOTATIONS SAME AS ABOVE
b "b"- NOTATIONS SAME AS ABOVE
"xx"- INDICATES ENCLOSURE TYPE
— 1 cq LIGHTING CONTACTOR WITH NUMBER OF POLES AS INDICATED
L —_|

SERVICE TRANSFORMER TX-1 TX1-P
GENERATOR GEN-1 GN1-X
LIGHTING/POWER PANELBOARD LP/PP-XX XX-XX
AUTOMATIC TRANSFER SWITCH ATS-1 AT1-XX

TYPICAL TAG FOR CONDUIT FROM THIS EQUIPMENT TO DOWN

STREAM LOAD FOR EXAMPLE.

EXAMPLE LEGEND:

EQUIPMENT

—FIT-101

CONDUIT NO. OR
BREAKER NO.

INDICATES INSTRUMENT
TYPE DEFINED ON LOOP
SHEETS

INDICATES LOOP
NO.

CONTINUED BELOW LEFT

GENERAL NOTE

LSIG LONG TIME/SHORT TIME/
INSTANTANEOUS/GROUND
FAULT FEATURE INCLUDED THIS IS A STANDARD LEGEND.
MCC MOTOR CONTROL CENTER SOME SYMBOLS MAY NOT
MCP MOTOR CIRCUIT PROTECTOR APPEAR ON THE DRAWINGS.
MFR MANUFACTURER
MH MANHOLE
MLO MAIN LUGS ONLY
MTG MOUNTING
MTD MOUNTED
MTS MANUAL TRANSFER SWITCH
NC NORMALLY CLOSED
NO NORMALLY OPEN OR NUMBER
NTS NOT TO SCALE
oL OVERLOAD
OLX OVERLOAD CONTROL RELAY
PB PUSH BUTTON OR PULL BOX
PCC PUMP CONTROL CONSOLE
PPR PHASE PROTECTIVE RELAY
PFR PHASE FAILURE RELAY
PH PHASE
PNLBD | PANELBOARD
PR PAIR
PT POTENTIAL TRANSFORMER
PTT PUSH TO TEST TYPE
PVC POLYVINYL CHLORIDE
QTY QUANTITY
RCP RELAY CONTROL PANEL
RECP RECEPTACLES
RVSS REDUCED VOLTAGE SOFT STARTER
SC SURGE CAPACITOR
SCH SCHEMATIC
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECONDS OR SECONDARY
SH SHIELDED OR SHEET
SHT SHEET
SM MOTOR RATED SWITCH
SN SOLID NEUTRAL
SS STAINLESS STEEL
ST STARTER
SV SOLENOID VALVE
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
TC TERMINATION CABINET
TEL TELEPHONE
TO TIME DELAY ON OPENING
TS TEMPERATURE SWITCH
TVSS TRANSIENT VOLTAGE
SURGE SUPPRESSOR
TSW TWISTED SHIELDED WIRE
TYP TYPICAL GAI
UG UNDERGROUND Gupta & Associates, Inc. J20emisst
v VOLTS CONSULTING ENGINEERING  Tel: 713-636-2036
VFD VARIABLE FREQUENCY DRIVE Registration No. F-2593 email: hforouzan@gaiconsulting.com
VO VALVE OPERATOR
w WIRE
WP WEATHERPROOF E BLACK & VEATCH
XP EXPLOSION PROOF ®
XFMR TRANSFORMER
BLACK & VEATCH CORPORATION S0 OF Ty,
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LUMINAIRE SCHEDULE

TOTAL TOTAL
F'ﬂgEE VOLTAGE '.‘rf‘('\F/',E INPUT OUTPUT MOUNT DESCRIPTION MAKE/MODEL
WATTS LUMENS
LINEAR LED LUMINAIRE, UV-STABILIZED, LITHOTIQDA§§|§|EV$Y VAP
INJECTION-MOLDED, IMPACT-RESISTANT, FROSTED
1201277V POLYCARBONATE HOUSING, -29°C TO 40°C OPERATING | VAP-4000L-PCL-WD-MVOLT-40K-80CRI-VAPCMB
A UNIVERSAL LED 42 4000 SUSPENDED | TEMPERATURE, 4000K COLOR TEMPERATURE, 80CRI,
DRIVER UV-STABILIZED, INJECTION-MOLDED
’ : DAY-BRITE CFI VAPORLUME LED V2
IMPACT-RESISTANT CLEAR POLYCARBONATE LENS, UL vszPB70L84%- 4_%NV
1598 WET LOCATION LISTED. TBK OR WBK ACESSORY & FKR-126
5 i LED 13 STEM RED POLYCARBONATE LENS SUITABLE FOR WET
MOUNT LOCATIONS - 120V, SERIES 105 XBR
DRIVER
1201277V POWDER COATED DIE-CAST ALUMINUM HOUSING, LITHONIA LIGHTING WST LED SERIES
UNIVERSAL NATURAL ALUMINUM FINISH, -30°C TO 40°C OPERATING WST LED P1 40K VE MVOLT E20WGC
c DRIVER WITH LED . 1500 WALL TEMPERATURE, 4000K COLOR TEMPERATURE, 70CRI,
EMERGENCY GASKETED LENS, IESNA TYPE Ill DISTRIBUTION, NEMA GARDCO LED WALL
BATTERY PACK 4X RATED, WET LOCATION RATED, WITH EMERGENCY SCONCE 101L SERIES
WITH PHOTO CELL BATTERY PACK. 101L-16L-530-NW-G1-3-EBPC-UNV-MGY
1201277V
UNIVERSAL POLE HIGH EFFICIENCY LED UNIT: UL LIHONIA LIGHTING D-SERIES SIZE 1
D DRIVER WITH LED 70 - LISTED FOR WET LOCATION DSX1 LED P2 50K T3S MVOLT RPA
EMERGENCY MOUNT DDBXD OR EQUAL
BATTERY PACK
1201277V WALL LED STANDBY EMERGENCY LUMINAIRE, WHITE
UNIVERSAL ENGINEERING GRADE THERMOPLASTIC HOUSING, 16°C
E DRIVER WITH LED 12 536 Roin TO 32°C OPERATING TEMPERATURE, IMPACT O D LoD SRS
EMERGENCY L OOR RESISTANT, CORROSION-PROOF, DAMP LOCATION
BATTERY PACK RATED, EMERGENCY BATTERY PACK INCLUDED.
MVOLT (120/277 BODY MOUNTING MODULES AND
F UNIVERSAL LED 30 ] STANCHION GUARD-COPPER-FREE AL WITH CORRO-FREE CROUSE-HINDS
DRIVER) MOUNT EPOXY POWDER COAT. SUITABLE FOR CLASS |, EV LED J4C701
DIVISION | HAZARDOUS LOCATIONS.
EMERGENCY EXIT SIGN, CAST-ALUMINUM,
1201277V NEMA-4X, CLEAR UV-STABLE POLYCARBONATE
UNIVERSAL COVER, SINGLE WHITE POLYCARBONATE, LITHONIA LIGHTING LV EL N LED
X DRIVER WITH LED 18.2 N/A UNIVERSAL FACEPLATE WITH DIRECTIONAL CHEVRON SERIES LV-S-W-2-R-120/277-EL
EMERGENCY KNOCKOUTS. WHITE HOUSING, UNIVERSAL N-UM-4X
BATTERY PACK MOUNT, SEALED MAINTENANCE-FREE NICKEL
CADMIUM BATTERY WITH 90 MINUTE CAPACITY.
ROUND STRAIGHT ALUMINUM POLE, 4" DIAMETER
BASE WITH 2-3/8" TENON, 8' POLE WITH LOW PROFILE
TPA N/A N/A N/A N/A MOUNTED BASE COVER, HANDHOLE WITH RECESSED "'T';gt'?;éi'dg'g‘fCF#gga\'/%ADR,\fAT ED
POLE COVER. RATED FOR 150 MPH. MATCH TENON TO
LUMINAIRE TYPE.
ROUND STRAIGHT ALUMINUM POLE, 5" DIAMETER
BASE WITH 2-3/8" TENON, 16' POLE WITH LOW PROFILE
TPB N/A N/A N/A N/A MOUNTED BASE COVER, HANDHOLE WITH RECESSED L'TPHgFéAR'é'EFPT;’\é%E'}%E'SS SQXED
POLE COVER. RATED FOR 150 MPH. MATCH TENON TO

LUMINAIRE TYPE.
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11.

12.

13.

14.

15.

16.

17.

18.

ELECTRICAL GENERAL NOTES

THE NOTES CONTAINED ON THIS SHEET ARE PROVIDED FOR THE CONVENIENCE OF THE CONTRACTOR
WHEN WORKING IN THE FIELD, AND CONTAIN EXCERPTS FROM THE SPECIFICATION SECTIONS. HOWEVER
THE CONTRACTOR IS HEREBY ADVISED THAT THE CONTRACT DOCUMENTS CONSIST OF BOTH THE
DRAWINGS AND THE SPECIFICATIONS, AND THAT THE CONTRACTOR MUST COMPLY FULLY WITH BOTH THE
BOUND DRAWINGS AND THE BOUND SPECIFICATIONS.

ALL EQUIPMENT WIRING, RACEWAYS, ETC. SHALL BE INSTALLED AND GROUNDED IN ACCORDANCE WITH

THE LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, LOCAL CODES, AND INDUSTRY STANDARDS (IE.

UL, NEMA, IEEE, ANSI, ETC.) THE DRAWING NOTES AND DETAILS SHALL BE COMPLIED WITH IN ADDITION TO
THE REQUIREMENTS IN THE SPECIFICATIONS. REFER TO EACH SPECIFICATION SECTION FOR SPECIFIC
REQUIREMENTS.

ALL RACEWAY INSTALLATIONS SHALL BE INSTALLED IN A MANNER TO PREVENT CONFLICTS WITH
EQUIPMENT AND STRUCTURAL CONDITIONS. ALL EXPOSED RACEWAY SHALL BE INSTALLED PARALLEL TO
BEAMS, CEILINGS, FLOORS AND WALLS. SEE SPECIFICATION ON RACEWAYS FOR ADDITIONAL
REQUIREMENTS.

CONDUITS SHALL BE TERMINATED IN A NEAT MANNER AND STRICTLY IN ACCORDANCE WITH THE
SPECIFICATIONS AND DRAWING DETAILS.

CONDUITS TERMINATED INTO ENCLOSURES SHALL BE PERPENDICULAR TO THE WALLS OF THE
ENCLOSURE. THE USE OF SHORT SEALTIGHT ELBOW FITTINGS FOR SUCH TERMINATIONS IS NOT
PERMITTED.

ALL RACEWAY INSTALLATIONS, CROSSING EXPANSION JOINTS OR TRANSITIONS FROM BELOW GRADE TO
EXPOSED ABOVE GRADE, SHALL HAVE EXPANSION OR EXPANSION/DEFLECTION TYPE FITTINGS AS
SPECIFIED FOR THE APPLICATION. SEE THE DRAWINGS AND THE SPECIFICATION ON RACEWAYS FOR THE
EXACT TYPE OF FITTING TO BE USED.

NO CONDUIT SMALLER THAN 3/4", NOR WIRE SMALLER THAN NO. 12 AWG, SHALL BE USED UNLESS
SPECIFICALLY NOTED.

ALL UNDERGROUND SINGLE CONDUITS AND DUCTBANKS OF MULTIPLE CONDUITS SHALL BE RIGID PVC
CONDUIT ENCASED IN REINFORCED RED CONCRETE. CONCRETE DYED RED BEFORE PLACEMENT.
MINIMUM SIZE IS 2 INCH. FIELD VERIFY THE ROUTING OF ALL EXISTING UNDERGROUND CONDUIT AND
DUCTBANKS. COORDINATE ROUTING OF NEW CONDUIT AND DUCTBANKS TO AVOID INTERFERENCE WITH
EXISTING CONDUIT, DUCTBANKS, AND OTHER UNDERGROUND UTILITIES.

ALL CHANGES OF DIRECTION GREATER THAN 20 DEGREES IN UNDERGROUND SINGLE, OR DUCTBANKS OF
MULTIPLE CONDUITS, SHALL BE ACCOMPLISHED USING PVC COATED RIGID ALUMINUM LONG RADIUS
BENDS. BENDS OF PVC CONDUIT GREATER THAN 20 DEGREES, OR THE USE OF FLEXIBLE CONDUIT OF ANY
TYPE, WILL NOT BE PERMITTED. SEE THE SPECIFICATIONS FOR MORE REQUIREMENTS.

LIQUID TIGHT FLEXIBLE ALUMINUM CONDUIT SHALL BE USED FOR THE PRIMARY AND SECONDARY OF
TRANSFORMERS, GENERATOR TERMINATIONS AND OTHER EQUIPMENT WHERE VIBRATION IS PRESENT.
USE IN OTHER LOCATIONS IS NOT PERMITTED, EXCEPT FOR CONNECTIONS TO INSTRUMENTATION
TRANSMITTERS, WHERE MULTIPLE PENETRATIONS ARE REQUIRED. LIQUID TIGHT FLEXIBLE ALUMINUM
CONDUIT SHALL HAVE A MAXIMUM LENGTH NOT GREATER THAN THAT OF A FACTORY MANUFACTURED
LONG RADIUS ELBOW OF THE CONDUIT SIZE BEING USED. THE MAXIMUM BENDING RADIUS SHALL NOT BE
LESS THAN THAT SHOWN IN THE NEC CHAPTER 9, TABLE 2, "OTHER BENDS". BX OR AC TYPE
PREFABRICATED CABLES WILL NOT BE PERMITTED.

THE WIRING DIAGRAMS, BLOCK DIAGRAMS, QUANTITY/SIZES OF WIRES/CONDUITS REPRESENT A
SUGGESTED ARRANGEMENT BASED UPON SELECTED STANDARD COMPONENTS OF ELECTRICAL
EQUIPMENT. MODIFICATIONS ACCEPTABLE TO THE ENGINEER MAY BE MADE BY THE CONTRACTOR TO
ACCOMMODATE EQUIPMENT ACTUALLY APPROVED. ALL MODIFICATIONS SHALL BE SUBMITTED TO THE
ENGINEER FOR APPROVAL. THE BASIC SEQUENCE AND METHOD OF CONTROL MUST BE MAINTAINED AS
INDICATED ON THE DRAWINGS AND/OR SPECIFIED.

ALL JUNCTION BOXES, PULL BOXES AND TERMINATION BOXES IN NEMA 12 AREAS SHALL BE ALUMINUM.
FOR NEMA 4X AREAS SEE SPECIFICATIONS FOR BOX DETAILS AND SPECIFICATIONS.

SEAL ALL RACEWAYS ENTERING JUNCTION BOXES OR CONTROL PANELS CONTAINING ELECTRICAL OR
INSTRUMENTATION EQUIPMENT WITH WATERTIGHT SEALANT. REFER TO THE SPECIFICATIONS FOR
DETAILS.

ALL EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURE LOCATIONS, OR TERMINAL BOX LOCATIONS,
ARE APPROXIMATE. THE EXACT LOCATIONS SHALL BE COORDINATED WITH AND APPROVED BY THE
OWNER/ENGINEER, DURING CONSTRUCTION, AT NO ADDITIONAL COST TO THE OWNER.

ALL EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURES DIMENSIONS ARE APPROXIMATE. ALL
EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURES OR TERMINAL BOX DIMENSIONS SHALL BE
VERIFIED WITH THE EQUIPMENT SUPPLIER. ALLOW FOR LOCATION CHANGES AND INCLUDE IN THE
CONTRACT PRICE. THE EXACT LOCATIONS OF ALL ELECTRICAL EQUIPMENT AND ROUTING OF ALL CABLES
AND CONDUITS SHALL BE COORDINATED WITH AND APPROVED BY THE OWNER/ENGINEER DURING
CONSTRUCTION.

CORING OF AN EXISTING STRUCTURE SHALL BE COORDINATED WITH AND APPROVED BY THE
OWNER/ENGINEER. CORING THROUGH STRUCTURAL BEAMS IS STRICTLY PROHIBITED WITHOUT PRIOR
WRITTEN APPROVAL FROM THE OWNER/ENGINEER.

THE LOCATION OF ALL ELECTRICAL EQUIPMENT AND ROUTING OF CABLES AND CONDUITS SHALL BE
COORDINATED AND APPROVED BY THE OWNER.

THE DUCTBANK ROUTING AS SHOWN ON THE DRAWING IS APPROXIMATE. FIELD VERIFY THE EXACT
DUCTBANK ROUTING, CABLE LENGTH AND CONDUIT LENGTH.

19. PROVIDE CONDUIT SEALS FOR CONDUIT PENETRATIONS AS PER NEC AND NFPA820.

20. COORDINATE ALL WORK WITH THE OWNER.

21. LOCATE ALL UNDERGROUND UTILITIES BEFORE DIGGING. COORDINATE THE EFFORT WITH THE OWNER.

22. ALL SLOTTED CHANNEL, SLOTTED CHANNEL SUPPORT MATERIAL, WASHERS, SCREWS, NUTS, CONDUIT
CLAMPS, ALL THREAD SPRING NUTS AND MISC. MOUNTING HARDWARE SHALL BE 316 STAINLESS STEEL.

23. LIGHTING

FIXTURES SHALL BE MOUNTED ACCORDING TO THE MOUNTING HEIGHT GIVEN ON THE

DRAWINGS. THE MOUNTING HEIGHT SHALL BE MEASURED FROM THE BOTTOM OF THE LIGHTING FIXTURE
TO THE FINISHED FLOOR.

24. CONDUIT AND WIRE FOR THE HVAC EQUIPMENT AND MISCELLANEOUS DEVICES SHALL BE:

A. 3/4" (MIN) RIGID ALUMINUM.

B. NO.14 XHHW CU. WIRE XHHW (MIN.).

C. IN ACCORDANCE WITH ALL ELECTRICAL AND HVAC SPECIFICATIONS REQUIREMENTS.

25. CONDUITS AND WIRES SHOWN ON THE INTERFACE DIAGRAM SHALL BE INSTALLED BY THE CONTRACTOR.
GROUPING OF CONDUIT AND WIRE MAY BE CHANGED, IF APPROVED BY THE ENGINEER AND OWNER.

26. ALL CONDULETS SHALL BE FORM 7 AND SHALL HAVE 316 SS CLAMP COVERS WITH 316 SS CLAMPS AND

SCREWS.

SCREW DOWN COVERS ARE UNACCEPTABLE. REFER TO THE SPECIFICATIONS FOR MORE

INFORMATION.

27. ALL BARE COPPER GROUNDING CONDUCTORS SHALL BE TINNED, ALL GROUND RODS SHALL BE 3/4" BY 10'
LONG. ALL EXPOSED COPPER GROUND CABLES SHALL BE GREEN INSULATED CONDUCTORS. PROVIDE
XHHW INSULATION.

28. WHERE NOTES ON THE DRAWING INDICATE THAT THE CONTRACTOR SHALL FIELD-VERIFY, THE INTENT IS
FOR THE CONTRACTOR TO INVESTIGATE TO THE EXTENT NECESSARY TO PROVIDE THE WORK AND
MATERIALS PRIOR TO BIDDING AND INCLUDE ALL COSTS IN THE BID PRICE. THE CONTRACT PRICE SHALL
NOT BE INCREASED WHEN THE CONTRACTOR HAS NOT INVESTIGATED PER THE NOTES DIRECTING THAT

BE DONE.

TYPICAL ENCLOSURE TYPES BY AREA TYPE

BOXES & ENCLOSURES

NON-HAZARDOUS AREAS 1 3R | 4X | 4x* | 12 CONDUIT
OUTDOOR; GENERAL AREAS X X PVC COATED ALUMINUM
OUTDOOR; CHEMICAL AREAS X SCHEDULE 80 PVC
INDOOR; CHEMICAL ROOM X SCHEDULE 80 PVC
INDOOR; CONDITIONED SPACE X RIGID ALUMINUM
INDOOR; NON-CONDITIONED SHOP SPACE X RIGID ALUMINUM
INDOOR; NON-CONDITIONED PROCESS AREA X RIGID ALUMINUM
INDOOR, ADMIN BUILDING X EMT/RIGID ALUMINUM
CLASS |, DIVISION 1 REFER TO NEC, NFPA-820, AND CONTRACT CONSTRUCTION SPECIFICATIONS
CLASS |, DIVISION 2 REFER TO NEC, NFPA-820, AND CONTRACT CONSTRUCTION SPECIFICATIONS

GENERAL NOTES:

EQUIPMENT SUCH AS MOTOR CONTROL CENTER, SWITCHGEAR, VFDS, AND OTHER STAND-ALONE MOTOR STARTERS ARE TO BE

SPECIFIED UNIQUELY.

NEMA 1 ENCLOSURES ARE TO BE NEMA 1 GASKETED.

NEMA 4X* ENCLOSURES ARE TO BE NON-METALLIC (ie PVC) NEMA 4X

CONDUIT INSIDE ADMIN
RIGID ALUMINUM.

BUILDING LOCATION IS TO BE EMT IF CONCEALED IN DRY WALL (AKA SHEET ROCK WALL): OTHERWISE

OUTDOOR GENERAL AREAS COULD BE 3R OR 4X DEPENDING ON OWNER PREFERENCE AND WHETHER WTP OR WWTP - REFER TO

DRAWINGS.

CONDUIT TYPE

LOCATION

RIGID GALVANIZED CONDUIT

NOT ACCEPTABLE FOR USE ON THIS PROJECT EXCEPT FOR THE UTILITY COMPANY'S
CONDUCTORS. ALL UTILITY COMPANY'S DUCTS SHALL BE AS SPECIFIED BY UTILITY
COMPANY.

PVC COATED ALUMINUM CONDUIT

ALL EMBEDDED CONDUIT BENDS, UNDERGROUND DUCTBANK OF MORE THAN 20
DEGREES, AND ALL CONDUIT STUB-UPS TO A MINIMUM OF 6" ABOVE FINISHED FLOOR OR
GRADE AND IN CHLORINE AND CAUSTIC ROOMS.

LIQUID TIGHT FLEXIBLE ALUMINUM CONDUIT

RACEWAY CONNECTION TO VIBRATING EQUIPMENT ONLY, IN ALL AREAS.

RIGID NON-METALLIC, SCHEDULE 40 PVC CONDUIT

UNDERGROUND ENCASED IN RED DYE REINFORCED CONCRETE. (AS WHERE SPECIFIED)

RIGID NON-METALLIC, SCHEDULE 80 PVC CONDUIT

FOR USE IN CHLORINE AND CAUSTIC ROOMS, AND UNDERGROUND. ENCASED IN RED
DYED REINFORCED CONCRETE. (AS WHERE SPECIFIED)

FLEXIBLE ALUMINUM CONDUIT

FIXTURE WHIP CONNECTION TO LIGHTING FIXTURES IN NEMA 12 AREAS (MAXIMUM 3-FT).
BX OR AC TYPE PREFABRICATED CABLES ARE NOT PERMITTED.

ALUMINUM RIGID METAL CONDUIT

ALL ABOVE GRADE AREAS, EXCEPT FOR CONCRETE EMBEDDED AND THOSE AREAS
ALREADY DESCRIBED IN THIS TABLE

ELECTRIC METALLIC TUBING (EMT) CONDUIT

FOR USE ONLY ON CONCEALED, ABOVE GROUND, INTERIOR ELECTRICAL WIRING IN
AIR-CONDITIONED ADMINISTRATIVE BUILDINGS REMOTE TO THE PROCESS AREA, AND
CLEARLY DEFINED AS SUCH ON THE DRAWINGS OR IN THE SPECIFICATIONS.

10.

1.

DEMOLITION NOTES

COORDINATE THE DEMOLITION OF ELECTRICAL CONDUIT, WIRE, EQUIPMENT AND DEVICES
WITH THE GENERAL DEMOLITION AND SCHEDULE. THE DRAWINGS ARE INTENDED TO CONVEY
THE GENERAL NATURE AND SCOPE OF THE DEMOLITION WORK. EVERY ITEM TO BE
DEMOLISHED MAY NOT BE SHOWN. FIELD VERIFY, AND INCLUDE ALL DEMOLITION WORK IN THE
CONTRACT PRICE.

PROVIDE TEMPORARY WIRE AND CONDUIT FOR THE EQUIPMENT WHICH MAY BE AFFECTED BY
THE DEMOLITION BUT TO REMAIN IN SERVICE.

RELOCATE AND RECONNECT POWER AND CONTROL RACEWAYS AND CONDUCTORS TO
EQUIPMENT AFFECTED BY DEMOLITION WORK.

ALL CONDUCTORS BEING DEMOLISHED SHALL BE DISCONNECTED AND REMOVED FROM THE
LOAD TO THE SOURCE. SURFACE MOUNTED CONDUITS AND MOUNTING HARDWARE SHALL BE
REMOVED. UNDERGROUND CONDUITS WHICH ARE NOT BEING REMOVED OR OTHERWISE NOT
BEING MADE UNUSABLE SHALL BE CAPPED AND TAGGED AS SPARE, WITH INFORMATION
CLEARLY INDICATING THE LOCATION OF THE OTHER END.

ALL SURFACES WHERE DEMOLISHED EQUIPMENT OR CONDUIT IS REMOVED SHALL BE
CLEANED, PATCHED AND PAINTED TO MATCH THE SURROUNDING SURFACE.

CHECK THE FUNCTION OF EACH CONDUCTOR BEFORE REMOVING OR DISCONNECTING.

IF A CONDUCTOR WHICH HAS TO STAY IN SERVICE (NOT BEING DEMOLISHED) IS INSTALLED IN
A COMMON CONDUIT WITH CONDUCTORS WHICH ARE BEING DEMOLISHED, THE CONTRACTOR
SHALL REMOVE ALL CONDUCTORS FROM THE CONDUIT, PROVIDE NEW CONDUCTORS WHICH
ARE REPLACEMENTS FOR THE CONDUCTORS THAT ARE TO REMAIN IN SERVICE AND
RE-INSTALL THE NEW CONDUCTORS. AFTER THE CONDUCTORS ARE PULLED, MEGGER OR VFL
TEST EACH CONDUCTOR. CONNECT BOTH ENDS OF THE NEW CONDUCTORS AND TEST THE
SYSTEM FOR PROPER FUNCTION. DO NOT RE-PULL USED CONDUCTORS UNLESS SPECIFIED.

WHERE EQUIPMENT IS BEING RE-FED FROM A NEW SOURCE, EXISTING CONDUIT MAY BE
REUSED ONLY IF THE CONDUIT AND FITTINGS ARE OF THE TYPE SPECIFIED FOR NEW WORK
ON THIS CONTRACT. IF NOT, THE CONDUIT AND CONDUCTORS SHALL BE REPLACED WITH NEW
MATERIAL MEETING THE SPECIFICATIONS, AT NO ADDITIONAL COST TO THE OWNER.

THE CONTRACTOR SHALL COORDINATE WITH THE OWNER/ENGINEER TO FLAG EXISTING
UNDERGROUND CONDUITS BEFORE DIGGING.

THE OWNER HAS THE RIGHT OF FIRST REFUSAL TO THE EQUIPMENT BEING REMOVED. THE
CONTRACTOR SHALL DELIVER THE EQUIPMENT WHICH THE OWNER WISHES TO KEEP AT A
LOCATION DESIGNATED BY THE OWNER. SEE SPECIFICATIONS.

DO NOT MAKE ANY MODIFICATIONS TO THE EXISTING ELECTRICAL EQUIPMENT UNTIL THE
FOLLOWING HAS BEEN DONE:

A. THE OWNER/CONTRACTOR SHALL WITNESS AND RECORD THE CONDITION OF THE EXISTING
EQUIPMENT, THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR DEFICIENCIES.

B. THE OWNER SHALL OPERATE THE EQUIPMENT TO DEMONSTRATE THE CURRENT
CONDITIONS. THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR DEFICIENCIES.

C. AWRITTEN AND PHOTOGRAPHIC RECORD OF THE OPERATION AND EXISTING CONDITION
SHALL BE KEPT IN A THREE RING BINDER AT THE OWNER/CONTRACTOR TRAILER, IN FORM
OF PICTURES AND INFORMATION.

D. AFORM SHALL BE GENERATED BY THE CONTRACTOR TO RECORD THE OBSERVATIONS.
BOTH PARTIES SHALL SIGN ON THE FORM.

E. REPLACE ALL MATERIAL OR EQUIPMENT DAMAGED DURING THE COURSE OF WORK.

F. AFTER THE CHANGES ARE MADE, THE EQUIPMENT SHALL BE INSPECTED AND RE-TESTED
TO DEMONSTRATE THAT IT FUNCTIONS CORRECTLY.

G. NO PORTION OF EXISTING CONDUCTORS SHALL BE SPLICED TO NEW CONDUCTORS FOR

RE-USE WITHOUT SPECIFIC APPROVAL FROM THE OWNER/ENGINEER ON A CASE-BY-CASE
BASIS.

MCC, CONTROL PANELS, PANELBOARDS

THESE NOTES APPLY TO CONTROL PANELS, MCC ETC WHICH HAS TO BE REFURBISHED,
MODIFIED, DISCONNECTED & RECONNECTED OR REWORKED. SEE SECTION 16060:

THE CONTRACTOR SHALL NOT MAKE ANY MODIFICATION UNTIL THE FOLLOWING HAS
BEEN DONE:

A. THE OWNER/CONTRACTOR SHALL WITNESS THE CONDITION OF THE EXISTING
EQUIPMENT, THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR
DEFICIENCY.

B. THE OWNER SHALL OPERATE THE EQUIPMENT TO DEMONSTRATE THE CURRENT
CONDITIONS. THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR
DEFICIENCIES.

C. ARECORD OF THE OPERATION AND EXISTING CONDITION SHALL BE KEPT IN A
THREE RING BINDER AT THE OWNER/CONTRACTOR TRAILER, IN FORM OF
PICTURES AND INFORMATION.

D. AFORM SHALL BE GENERATED BY THE CONTRACTOR TO RECORD THE
OBSERVATIONS. BOTH PARTIES SHALL SIGN ON THE FORM.

E. REPLACE ALL MATERIAL OR EQUIPMENT DAMAGED DURING THE COURSE OF
WORK.

F. AFTER THE CHANGES ARE MADE, THE EQUIPMENT SHALL BE INSPECTED AND
RE-TESTED TO DEMONSTRATE THAT IT FUNCTIONS CORRECTLY.
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PRIMARY FLOW ELEMENTS

VALVES

PUMPS, BLOWERS AND MISC EQUIPMENT

PUMPS, BLOWERS AND MISC EQUIPMENT

CONTROL ENCLOSURE, INSTRUMENTS AND SCADA

=

MAGNETIC FLOW METER

SOLENOID ACTUATED VALVE

i3]

ULTRASONIC DOPPLER FLOW METER

=

ULTRASONIC TIME TRANSIT FLOW METER

=

VORTEX FLOW METER

MIXER/FLOCCULATOR/AERATOR

—]

VENTURI TUBE

alkin

TURBINE OR PROPELLER TYPE
METER

NG
P AIR CYLINDER
) OIL CYLINDER
H HYDRAULIC CYLINDER
E ELECTRIC MOTOR
> S SOLENOID VALVE
1; MANUAL VALVE
NO SYMBOL

MISC PROCESS SYMBOLS

VERTICAL PUMP-1
USED WHEN DISCHARGE
LINE IS IN WETWELL

ROTARY SCREEN

CONTROL ENCLOSURE, INSTRUMENTS AND SCADA

So=

ROTAMETER

ANNULAR TYPE SEAL

PITOT TUBE

CHEMICAL INJECTION
POINT

WEIR FLOW METER

STRAINER

I
i
—
Y

DRAIN

VERTICAL PUMP-2
USED WHEN DISCHARGE
LINE IS EXPOSED.

— PARSHALL FLUME OR TRAPEZOIDAL FLUME
I ORIFICE PLATE
i
| THERMAL MASS FLOWMETER
PRIMARY LEVEL ELEMENTS
= ULTRASONIC LEVEL TRANSDUCER

o

RADAR LEVEL TRANSDUCER

VERTICAL PUMP SHAFT
USED WHEN INTAKE OF
PUMP IS ENCASED.

XXX

DIGITAL/ANALOG INSTRUMENT

AAA |ISA TAG (REFER TO TABLE)

BBB |LOOP NUMBER

CCC |LOOP NUMBER SUB

D DIVISION NUMBER

P POWER REQUIREMENT

XXX

DESCRIPTION (USED ON PANEL

PLC/RTU LOGIC

FUNCTION SYMBOLS AND ABBREVIATIONS

SUMMING
AVERAGING

DIVIDE

MULTIPLY
INTEGRATE

M |
ot ox I v w

ul

—
X

N

HIGH SELECT
LOW SELECT
HIGH LIMIT
LOW LIMIT

— v ANV

SUBTRACTING
EXTRACT SQUARE ROOT

BIAS POSITIVE
BIAS NEGATIVE
NONLINEAR OR UNSPECIFIED FUNCTION

PROPORTIONAL GAIN OR ATTENUATE (INPUT:OUTPUT)
REVERSE PROPORTIONAL GAIN OR ATTENUATE (INPUT:OUTPUT)

INSTRUMENT
(COMMON HOUSING)

INSTRUMENT
(SEPERATOR HOUSING)

INSTRUMENT
(PART OF MAJOR EQUIPMENT)

OO

OO

OON

=

PRIMARY ELEMENT PRESSURE
PROBE LEVEL TRANSMITTER

VAN NORMAL OPERATING
— LEVEL
I\ E\ \l UV CHAMBER
(‘:‘:‘) FLOW STRAIGHTENER
A LOAD CELL

//T\\ SPRAY NOZZLE

|

o
%o

BUBBLER LEVEL TUBE ELEMENT

BLIND FLANGE

SUBMERSIBLE MIXER

5 vy INSTRUMENTS)
AAA YY |CHEMICAL
BBB Z7Z |LOCATION
CCp
A DIGITAL/ANALOG INSTRUMENT
-LOCATED IN THE FIELD
-NOT INSIDE OF PANEL
-VISIBLE AT FIELD LOCATION
-NORMALLY OPERATOR ACCESSIBLE
XXX DIGITAL/ANALOG INSTRUMENT
P YY -LOCATED ON PANEL
m -VISIBLE TO OPERATOR
-NORMALLY OPERATOR ACCESSIBLE
CCp
777

GENERAL NOTES:

DIGITAL/ANALOG INSTRUMENT
-LOCATED INSIDE PANEL

-NOT VISIBLE TO OPERATOR
-NORMALLY NOT ACCESSIBLE

CONDUCTIVE LEVEL PROBE

FLANGE

FLOAT SWITCH

DIAPHRAGM SEAL

COMPRESSOR

VALVES

VALVE - OTHER IN-LINE TYPE NOT
OTHERWISE IDENTIFIED

PRESSURE RELIEF (OUT)

HEAT EXCHANGER

THREE-WAY VALVE

VACUUM RELIEF (IN)

FEED PUMP

DISPLAY (INDICATION/CONTROLLER)

AAA |[ISA TAG (REFER TO TABLE)

BBB |LOOP NUMBER

CCC |LOOP NUMBER SUB

XXX |DESCRIPTION

DISPLAY (INDICATION/CONTROLLER)
-LOCATED IN THE FIELD

-NOT INSIDE OF PANEL

-VISIBLE AT FIELD LOCATION
-NORMALLY OPERATOR ACCESSIBLE

GATES

BALL VALVE

SLUICE/SLIDE GATE

GRINDER/MACERATOR

GLOBE VALVE

FLOW CONTROL GATE

PINCH VALVE

MOTORS

GATE VALVE

VARIABLE SPEED MOTOR

METERING PUMP

DISPLAY (INDICATION/CONTROLLER)
-LOCATED ON PANEL

-VISIBLE TO OPERATOR

-NORMALLY OPERATOR ACCESSIBLE

NEEDLE VALVE

CONSTANT SPEED MOTOR

PUMPS, BLOWERS AND MISC EQUIPMENT

OIE (K |X| 8] QK| X | [|=

DIAPHRAGM VALVE

/

BUTTERFLY VALVE

CENTRIFUGAL BLOWER

PLUNGER PUMP

DISPLAY (INDICATION/CONTROLLER)
-LOCATED INSIDE PANEL

-NOT VISIBLE TO OPERATOR
-NORMALLY NOT ACCESSIBLE

INTERLOCKING RELAY

%

CHECK VALVE WITH FLOW
DIRECTION

PLUG VALVE

@
5

CENTRIFUGAL PUMP

PERISTALTIC METERING PUMP

CONTR

OL ENCLOSURE AND SCADA

DIGITAL INPUT

DIGITAL OUTPUT

PRESSURE-REDUCING REGULATOR
INTERNAL PRESSURE TAP

DIAPHRAGM PUMP AND
MOTOR

BACK PRESSURE REGULATOR
INTERNAL PRESSURE TAP

PRESSURE-REDUCING REGULATOR
EXTERNAL PRESSURE TAP

PROGRESSIVE CAVITY

CENTRIFUGE

ANALOG INPUT

ANALOG OUTPUT

k9|0

BACK PRESSURE REGULATOR
EXTERNAL PRESSURE TAP

PULSATION DAMPENER

SURGE SUPPRESSOR

OPTO ISOLATOR

A PUMP
SUBMERSIBLE PUMP
H POSITIVE DISPLACEMENT
O BLOWER

TURBO
BLOWER

SIGNAL CONVERTER/ ISOLATOR

**- (INPUT/OUTPUT)
* DEFINED AS FOLLOWS:

E -VOLTAGE

| - CURRENT

P - PNEUMATIC

PD - PULSE DURATION

H -HYDRAULIC

O -ELECTROMAGNETIC, SONIC
R - RESISTANCE (ELECTRIC)

1.  THIS IS A GENERAL LEGEND SHEET,
SOME SYMBOLS AND ABBREVIATIONS
MAY NOT APPLY TO THIS SPECIFIC
PROJECT.

2. THIS LEGEND APPLIES TO
INSTRUMENTATION DIAGRAMS ONLY
AND MAY DIFFER FROM LEGENDS FOR
OTHER SHEETS.

3. IN GENERAL THIS LEGEND SHEET AND
THE INSTRUMENTATION DIAGRAMS ARE
BASED ON INTERNATIONAL SOCIETY OF
AUTOMATION, STANDARDS FOR
PRACTICES FOR INSTRUMENTATION,
STANDARD S5.1 SOME MODIFICATIONS,
ADDITIONS AND ALTERATIONS HAVE
BEEN MADE AS REQUIRED TO
ACCOMMODATE THE PROJECT
REQUIREMENTS.

4. SOME PROCESS ITEMS, SUCH AS
EQUIPMENT ISOLATION VALVES, BYPASS
LINES, ETC., WHICH ARE NOT CRITICAL
FOR AN UNDERSTANDING OF THE
INSTRUMENTATION AND CONTROL
FUNCTIONS ARE NOT SHOWN ON THE
INSTRUMENTATION SHEETS.

5. SEE ELECTRICAL SHEETS AND
SPECIFICATIONS FOR ADDITIONAL
CONTROL AND INTERLOCK
REQUIREMENTS FOR EQUIPMENT NOT
SHOWN OR NOT PROVIDED BY THE
INSTRUMENTATION SUPPLIER.

6. INTHE EVENT OF DISCREPANCY
BETWEEN THE PROCESS &
INSTRUMENTATION DIAGRAMS AND THE
LOOP DIAGRAMS, THE INFORMATION
FROM THE LOOP DIAGRAMS SHALL BE
USED.

HAND SWITCH ABBREVIATIONS:

HOA HAND/OFF/AUTO
HOR HAND/OFF/REMOTE
LOC LOCAL/OFF/COMPUTER
LOR LOCAL/OFF/REMOTE
LOS LOCKOUT STOP
OSC OPEN/STOP/CLOSE
RSL RAISE/STOP/LOWER
L/C LOCAL/COMPUTER
L/R LOCAL/REMOTE

O/C  OPEN/CLOSE

S/S START/STOP

A/M  AUTO/MANUAL

H/C HAND/COMPUTER
PB PUSHBUTTON

GENERAL NOTE

THIS IS A STANDARD LEGEND.
SOME SYMBOLS MAY NOT
APPEAR ON THE DRAWINGS.
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LINE SYMBOLS

EQUIPMENT/LOOP TAGGING

EQUIPMENT TAG

. — MAJOR PROCESS LINE USED TO IDENTIFY NON-INSTRUMENT
EQUIPMENT
LOOP TAG
- MINOR PROCESS LINE | X | USED TO TIE THE PROCESS FLOW
DIAGRAM TO A LOOP DIAGRAM
STANDARD VALVE AND PIPING USAGE
-————- FUTURE PROCESS LINE
- EXISTING PROCESS LINE @ BLOCK/BLEED VALVE ARRANGEMENT
D<P<
\V X \V
_— £\ £\
HARDWIRED SIGNAL
————————— SOFT LINK
& INSTRUMENTS WITH VALVE ONLY
—t L — HYDRAULIC LINK
— N PNEUMATIC LINK

— X

CAPILLARY TUBE OR FILLED SYSTEM
SIGNAL

INSTRUMENTS WITH DIAPHRAGM SEAL

B
D><p
A~ \V4
D A = ELECTROMAGNET OR SONIC SIGNAL (GUIDED) A
(USED WHEN REFERRING TO A SHEET IN THE
DESIGN SET)
DESCRIPTION - WHERE FLOW IS GOING INSTRUMENTS WITH ANNULAR SEAL
DESCRIPTION g:EET# - WHAT SHEET PROCESS CONTINUES |||
X[_SHEET# >Y
X - USED WHEN TWO OR MORE ARROWS ARE PANEL DETAIL SYMBOLS
REFERING TO THE SAME SHEET. INDICATING LIGHT
RUN .
Y - USED WHEN TWO OR MORE ARROWS ARE _g IéEREI;I(E?\IC(EgILEJIIEhQALéﬁ'I'}ACE)E;))
REFERRING TO THE SAME SHEET. [’ W WHITE (POWER)
(USED WHEN REFERRING TO A SHEET NOT IN -B BLUE (CONDITION IE BACKWASH IN PROGRESS)
THE DESIGN SET) -A AMBER (ALARM CONDITION)
DESCRIPTION
SWITCH
-L/O/A (LOCAL - OFF - AUTO)
Q‘l’o -L/O/R (LOCAL - OFF - REMOTE)
-H/O/A (HAND - OFF - AUTO)
CAT5e CAT5e CAT-5e ETHERNET CABLE -H/O/R (HAND - OFF - REMOTE)
CAT6 CAT6 CAT-6 ETHERNET CABLE START
PUSHBUTTON
. . —— | MODBUS PLUS CABLE
START
PUSHBUTTON
. RS-485 CABLE
RS—232 RS—232——— RS-232 CABLE
HORN
POE POE —— | POWER OVER ETHERNET CABLE
BEACON
T1 T ——— | T1 FIBER CONNECTION =
FO FOO —— | NON-SPECIFIC FIBER OPTIC CABLE
oIT OPERATOR INTERFACE TERMINAL
100 100 -
FIBER 100BASE-FX SECURITY SYSTEM SYMBOLS
1000 1000 EIBER 1000BASE-FX CcCTVK CLOSED CIRCUIT TELEVISION CAMERA
P1Z K PAN, TILT, ZOOM CAMERA

SIGNAL CROSSING

PROCESS LINE CROSSING

PROCESS LINE/ HARDWIRE SIGNAL CROSSING

GENERAL ABBREVIATIONS MEANINGS OF IDENTIFICATION LETTERS
Al ANALOG INPUT THIS TABLE APPLIES ONLY TO THE FUNCTIONAL IDENTIFICATION OF INSTRUMENTS.
AL ALARM PILOT LIGHT FIRST LETTER SUCCEEDING LETTERS
A9 ANALOG OUTPUT MEASURED OR INITIATING
AS AIR SUPPLY ARIABLE MODIFIER READO;’JNOCF_QHOT\]ASS'VE OUTPUT FUNCTION MODIFIER
ASP APPLICATION SERVICE PROVIDER
BFV BUTTERFLY VALVE A ANALYSIS/ANALYTICAL ALARM
CCTV | CLOSED CIRCUIT TELEVISION B BURNER, COMBUSTION CLOSE, STOP, DECREASE (1)
CH4 METHANE C CONDUCTIVITY CONTROL
CL2 CHLORINE DENSITY (MASS)
PEN START, INCREASE (1
COND | CONDUCTIVITY D | OR SPECIFIC GRAVITY DIFFERENTIAL OPEN S  INCREASE (1)
COMP | COMPUTER E VOLTAGE (EMF) SENSOR (PRIMARY ELEMENT)
CP CONTROL PANEL
CPU | CENTRAL PROCESSING UNIT F__|FLOWRATE RATIO (FRACTION) FAIL (1)
CRC | CONTROL ROOM CONSOLE G | GAUGING (DIMENSIONAL) GLASS VIEWING DEVICE
CTU CENTRAL TELEMETRY UNIT
DCU | DISTRIBUTED CONTROL UNIT H | HAND HIGH OR OPEN
DI DIGITAL OR DISCRETE INPUT | | CURRENT (ELECTRICAL) INDICATE
DO DISSOLVED OXYGEN OR DIGITAL OUTPUT
DPU DISTRIBUTED PROCESSING UNIT J POWER SCAN
TIME OR TIME TIME RATE OR
EPP ETHERNET PATCH PANEL K TME OR T SHERE CONTROL STATION
ES EMERGENCY STOP
csw | ETHERNET SWITCH L LEVEL LIGHT (PILOT) LOW OR CLOSED
MOISTURE, HUMIDITY, MIDDLE OR
ETM | ELAPSED TIME METER M | MOTOR, MOTION MOMENTARY MOTOR (1) INTERMEDIATE
FC FAIL CLOSED
—op = ELD CONTROL PANEL N USERS CHOICE USER'S CHOICE ON OR OPERATE (1)
0 USER'S CHOICE ORIFICE (RESTRICTION) OVERLOAD (1)
FCS FILTER CONTROL STATION SRESSURE OR SOINT (TEST
FCV FLOW CONTROL VALVE P VACUUM CONNECTION) PUMP (1)
FLP FAIL LAST POSITION INTEGRATE OR
FO FAIL OPEN Q | QUANTITY (2) TOTALIZE
FOPP | FIBER OPTIC PATCH PANEL R RADIATION RECORD
FPR FEEDER PROTECTION RELAY SPEED OR
S SAFETY SWITCH
H2S HYDROGEN SULFIDE FREQUENCY
HMI HUMAN MACHINE INTERFACE T TEMPERATURE TRANSMIT
JB JUNCTION BOX U MULTIVARIABLE (2) MULTIFUNCTION (2) MULTIFUNCTION (2) MULTIFUNCTION (2)
10 INPUT/OUTPUT \Y VIBRATION, MECHANICAL VALVE, DAMPER OR LOUVER
IR INFARED ANALYSIS
LAS LIQUID AMMONIA SULFATE W | WEIGHT OR FORCE WELL UNCLASSIFIED (2)
LCP LOCAL CONTROL PANEL X UNCLASSIFIED (2) X AXIS UNCLASSIFIED (2) UNCLASSIFIED (2) UNCLASSIFIED (2)
LCS LOCAL CONTROL STATION Y EVENT, STATE, PRESENCE Y AXIS RELAY, COMPUTE, CONVERT
LT LEVEL TRANSMITTER DRIVE, ACTUATE OR
LPU LOCAL PROCESSING UNIT z POSITION, DIMENSION Z AXIS UNCLASSIFIED FINAL
LTS LOCAL TERMINAL SYSTEM CONTROL ELEMENT
MC MOTOR CONTROLLER COMMON HMI/INSTRUMENT ISA TAGGING COMMON HMI/INSTRUMENT ISA TAGGING
NAOCL | SODIUM HYPOCHLORIDE
NG NORMALLY CLOSED ABBREVIATION MEANING ABBREVIATION MEANING
NH3 AMMONIA AT ANALYTICAL INDICATING TRANSMITTER ZCH OPEN GATE/VALVE
NIM__ | NETWORK INTERFACE MODULE AE ANALYTICAL ELEMENT 7cL CLOSE GATE/VALVE
NO NORMALLY OPEN
ee | MOTOR CONTROL CENTER Al CHEMICAL RESIDUAL/INDICATION ZSH POSITION SWITCH HIGH
MM MULTI MODE FIBER OPTIC CABLE cT CYCLE TIMER 7SL POSITION SWITCH LOW
MPR | MOTOR PROTECTION RELAY - S oW INDICATING TRANSMITTER A VEGATE OPEN PRELIMINARY
OIT | OPERATIONS INTERFACE TERMINAL ZLH NOT FOR CONSTRUCTION
oL OVERLOAD FE FLOW ELEMENT ZLL VALVE/GATE CLOSED
OWS | OPERATOR WORKSTATION FI FLOW INDICATION ZIT POSITION INDICATING TRANSMITTER G AI
PB PUSH BUTTON
PCSI | PROCESS CONTROL SYSTEM INTEGRATOR FS FLOAT SWITCH Gupta & Associates, Inc. 02Pemsst
pH HYDROGEN ION HS HAND SWITCH CONSULTING ENGINEERING 1{3 ;gggg;ggg
PLC PROGRAMMABLE LOGIC CONTROLLER JAL POWER ALARM LOW RengtI"athﬂ No. F-2593 email: hforouzan@gaiconsulting.com
PMCS | PROCESS MONITORING CONTROL SYSTEM
50LY | POLYMER I CURRENT INDICATION
PQM | POWER QUALITY METER LT LEVEL INDICATING TRANSMITTER E BLACK & VEATCH
PS POWER SUPPLY "  EVEL ELEMENT ®
PSU POWER SUPPLY UNIT
RBC REMOTE BASE CONTROLLER LSH LEVEL SWITCH HIGH ,\fo,.gf..fé\%l..
RIO REMOTE INPUT OUTPUT EVEL SWITCH Low 920 MEMORIAL CITY WAY i‘; * ROV
RTU REMOTE TERMINAL UNIT LSL HOUS%L)JLIT,E T?(Og 004 ..‘.*.sﬁ‘..K.}aéauﬁ.’\],.ﬁ.,’
SCADA | SUPERVISORY CONTROL AND DATA AQUISITION LAL LEVEL ALARM LOW (713) 9611100 ";;:'-3"""7"%52(8'""".-i%
R A QG
SM SINGLE MODE FIBER OPTIC CABLE AN _EVEL ALARM HIGH "!ﬁ‘k§§¢-’-§T.§%{;¢é’~
S02 SULFUR DIOXIDE TX FIRM NUMBER 258 0 NGIONAL
SoL SOLENOID PIT PRESSURE INDICATING TRANSMITTER g _J(
SPD | SURGE PROTECTION DEVICE PE PRESSURE ELEMENT SURVEYED BY: 2 \
UNITED ENGINEERS, INC. S o
UPS UNINTERRUPTIBLE POWER SUPPLY o BRESSURE INDICATION FB NO. P—6182 -
TC TERMINATION CABINET
CITY OF HOUSTON
VIB VIBRATION PRESSURE SWITCH HIGH
PSH
VFD VARIABLE FREQUENCY DRIVE s SRESSURE SWITCH Low HOUSTON PUBLIC WORKS
PSL
VLV | VALVE LIFT STATIONS RENEWAL
o o MomATY AND REHABILITATION
sIC SPEED INDICATING CONTROLLER
TIT TEMPERATURE INDICATING TRANSMITTER NSTRUMENTATION
TE TEMPERATURE ELEMENT INSTRUMENTATION
Tl TEMPERATURE INDICATION | EGENDS & SYMBOLS
TSH TEMPERATURE SWITCH HIGH SHEET 2 OF 2
WIT WEIGHT INDICATING TRANSMITTER FOR CITY OF HOUSTON USE ONLY
GENERAL NOTE WBS NUMBER
WE WEIGHT ELEMENT
R—000267-0172—4
Wi WEIGHT INDICATION THIS IS A STANDARD LEGEND.
XA FAULT ANNUNCIATION SOME SYMBOLS MAY NOT DRAWING SCALE
APPEAR ON THE DRAWINGS.
YL MISC. EVENT LIGHT (IN REMOTE) O S AS NOTED

CITY OF HOUSTON PM

NASIR FAZLJOO, P.E.

I—000—-002
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STD COH PRECAST MH SECTION
(INCLUDING FOUNDATION)
SEE COH STANDARD SPECIFICATION

32”8 MANHOLE MANHOLE CONE FOR FORCE MAINS
FRAME AND COVER GREATER THAN 8’ DEEP
(SEE STANDARD COH DETAIL)
TOP OF SLAB .
T NOTES:
PAVEMEN NATURAL GROUND 1. PROVIDE LINED DUCTILE IRON PIPE, SENE
FLAT TOP WITH ACCESS HATCH FOR Jv';'T'ﬁ:(N fgﬁngsghTFs?gE F,?ngE 3",_1“'“ N8 M
FORCE MAINS LESS THAN 8’ DEEP MANHOLE. JOINTS WITHIN MANHOLE MAY -
MIN 2’ CLR OPENING PAD—LOCKABLE PLUG VALVE BE FLANGED (AS SHOWN OR GROOVED \ 2 ™~
ALUMINUM ACCESS HATCH: HALLIDAY PIPE STANCHION W /BLIND (PER ASTM 606) WITHIN MANHOLE, WITH ™~ A36 STEEL PLATE
SERIES ?L%RTC?E%NN%SBEZ% Pl(J:-SéFé PER DETAIL A FLANGE 316 STAINLESS STEEL BOLTS. ‘ ‘ |
s (] M a4
APPROVAL EQUAL N Q | 2. MANHOLE TOP MAY BE CONCENTRIC =] — — =9
BT w NATURAL GRADE CONE, OR FLAT TOP WITH ECCENTRIC FILL WITH LEAN ~ . . 4 2R
SS2 T OPENING. PROVIDE 32” FRAME AND CONCRETE BEFORE N +|15n / N\
H —1 ”» ”» ” COVER' S'NKING “ . .‘A 4 wn %0
© O 12”x12"x4” CONCRETE PAD ey, QY L \
I | (w/#4s@ 127 OCEW) 3. ENSURE MIN CLEARANCE OF 18" ON ALL e T e —
SIDES. OFFSET VALVE ON HATCH/MH IR 52 \ ‘ /!
PLUG VALVE = = FLOW FROM OPENING AS NEEDED TO OBTAIN Tl E
W/BLIND FLANGE RESISTANT CONNECTOR LIFT STATION - ) CLEARANCE. N N | //
(NOTE 3) PER ASTM C823 (TYP.) -—-] 4. PROVIDE PROTECTIVE COATINGS TO EXPOSED — S =
FLOW FROM \ PIPING, VALVES, AND APPURTENANCES PER ‘ 1
LIFT STATION - SPECIFICATION 09901. WA‘F%FI;E SST%)EF’EVCEOI\_/\I/_'ZE_/ PR ‘
STAINLESS STEEL WYE ,\1 N ~ 6 — 3/479 (A36) BOLTS FOR 24"¢ &
PIPE SUPPORT SMALLER PIPE
WITH NEOPRENE PAD FOR 12 — 3/47¢ (A36) BOLTS FOR PIPE
DISSIMILAR METALS LARGER THAN 24” BUT SMALLER
THAN 487¢
) ) —~— T = 1/2” FOR 24" & SMALLER PIPE
12" THICKNESS 1.5” TO 2" 12 DIAMETER OPENING © 12° OFF T = 7/8" FOR PIPE DIA LARGER THAN
WASHED BANK RUN GRAVEL CENTER EACH WAY TO EDGE OF 24” & SMALLER THAN 48

OPENING, FILL OPENING W GRAVEL

BELOW GROUND BYPASS DETAIL

TYPICAL PIPE BLOCK—=0OUT DETAIL
FOR _CAISSON CONSTRUCTION

DETAIL  /13A\
\Locoy/

+ 106 20 40" INFLUENT SEWER
/S[ZE TBD
[ ———— = I
REFER TO NOTES BELOW
AS APPROPRIATE
E BLACK&VEATCH
I Em——a ®
o / Z’ : BLACK & VEATCH CORPORATION EEC O SN
oSREAALPgVR/ovLE”EJ)KESEﬁt e \ \PRO\/IDE FLEXIBLE JOINTS SSTROT T,
‘s ,\ . WET WELL WALL 920 MEMORIAL CITY WAY ’;*?.- -- Q --- o h
HOUSTON, TX 77024 sxi IN...... )
(713) 9611100 §LENG P MIEN
FOR OPENINGS TO BE CORED (CAISSON CONSTRUCTION): X FIRV NUMBER 258 Wb 7e350, isF
1. IDENTIFY PIPE PENETRATION LOCATION WITH 1” DIA PLASTIC PIPE SLEEVE. — ;/ INSRASE
2. DIAMETER OF PENETRATION OEPNING SHALL BE EQUAL TO PIPE OUTER DIAMETER PLUS 2 TIME LINK—SEAL SURVEVED BY. e e WPNALES
THICKNESS. NG, Pemigs > e 10/2072025

5. PROVIDE ADDITIONAL REINFORCEMENT AROUND PENETRATION OPENING AS PER DRAWINGS Z0SO1 BEFORE

CASTING WALL. CITY OF HOUSTON

FOR OPENINGS TO BE SLEEVED OR FORMED (CAISSON CONSTRUCTION): HOUSTON PUBLIC WORKS

1. IDENTIFY PIPE PENETRATION LOCATION. LIFT STATIONS RENEWAL

2. DIAMETER OF PENETRATION OPENING SHALL BE EQUAL TO PIPE OUTER DIAMETER PLUS 2 TIMES LINK—SEAL AND REHABILITATION
THICKNESS.  SEE "TYPICAL PIPE BLOCK—OUT DETAIL FOR CAISSON CONSTRUCTION,” THIS SHEET.
3. PROVIDE ADDITIONAL REINFORCEMENT AROUND PENETRATION OPENING AS PER DRAWING Z0SO1 BEFORE

CASTING WALL. GENERAL
FOR OPENINGS TO BE FORMED OR SLEEVED (OPEN CUT CONSTRUCTION): CIVIL DETAII_S
1. IDENTIFY PIPE PENETRATION LOCATION. SHEET 1 OF 9
2. DIAMETER OF PENETRATION OPENING SHALL BE EQUAL TO PIPE OUTER DIAMETER PLUS 2 TIMES LINK—SEAL WBS NUMBER FOR CITY OF HOUSTON USE ONLY
THICKNESS.
3. PROVIDE ADDITIONAL REINFORCEMENT AROUND PENETRATION OPENING AS PER DRAWING Z0S01 BEFORE R—000267—0172—4

CASTING WALL.

DRAWING SCALE

TYP INFLUENT SEWER ENTRY DETAIL AS NOTED
CITY OF HOUSTON PM
DETAIL @ NASIR FAZLJOO P.E.
C—000-501 SHEET NO. 15 OF 226
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FILE PATH

VARIES

TYPE 1
OPEN PICK HOLE

1 1%5'.’.

Bl

NOTE:

23 1/2" MANHOLE COVER CAN BE USED
ONLY FOR REPLACEMENT OF EXISTING
MANHOLE COVER.

OTHER OPEN PICK
HOLES ARE STANDARD
ON CERTAIN COVERS.

12" x 2 1/2" RECESS/

(SEE SECTION OF
COVER THRU RECESS)

GROOVES 3/16" DIA X 3/32" DEER
APPROX 3/4" TO 1" SPACES —-

\/&0 OH

_PLAN
23 1/2” MANHOLE COVER WITH FRAME

.

——— ALL LETTERS SHALL BE 2" HIGH AND

SHALL BE RAISED 1/8" LINE WIDTH
FOR LETTERS SHALL BE 1/4" WIDE.
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1> NOTE: APPROXIMATE WEIGHTS.

FRAME- 170 LBS 77 kg
COVER- 270 LBS 123 kg
UNIT- 440 LBS 200 kg

2> MATERIAL- GRAY IRON ASTM A48 CL35B
3> CASTING TO MEET M306 PROOF LOAD SPECIFICATION

4) MODEL V-14240 ASY ER APPROVED EQUAL

30” DIA

(762mm)
33 He*

8&emm
3" DIA

1035Smm>

SECTION

32" MANHOLE COVER
WITH FRAME

DIA

|

|

|

CiTY OF

HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

SANITARY SEWER AND WATER
MANHOLE FRAME AND COVER

CITY ENGINEER
WORKS

EFF DATE: JUL—01-2016 [ DWG NO:

2 \,,x - f x
APP DAY » VE]
ppn L (_%KMZ L

DIRECTOR QF PUB! 1c

02090 01

SEE TABLE 1
FOR ACCEPTABLE
INTERSECTING

ANGLE FOR EACH
SIZE OF PIPE

NOTES ON USE OF STANDARD DETAIL 02082-02

NOTES T0 SPECIFIER:

PR

INDICATES THAT 4 SPECIAL DESICN OR THE

NEXT LARGER MANHOLE SIZE SHALL BE USED.

2. TABLE { IS BASED ON A MIN SEPARATION DISTANCE
"S" OF 15.5” OR INTERSECTION PIPE 0D/2, WHICHEVER
IS GREATER, BETWEEN MAIN AND INTERSECTING PIPES

ALONG THE MANHOLE INSIDE WALL ARC.

3. PIPE WALL THICKNESS USED IN TABLE { ARE BASED ON
RCP. THE DESIGN ENGINEER MAY CALCULATE TO SEE
IF THINNER WALL PIPES CAN MEET THE SEPARATION
CRITERIA FOR ANGLES SMALLER THAN THE TABLE

ALLOWS.

SEE TABLE 1

FOR ACCEPTABLE
INTERSECTING ANGLE
FOR EACH SIZE OF PIPE

40" PRECAST
MANHOLES

MAX 247

45" MAXIMUM

MAIN PIPE LINE

MAX 247 ID

ID MAIN PIPE ALLOWED FOR

STRAIGHT THROUGH TO 45 DEFLECTION

MAIN PIPE

LINE

SEE TABLE 1

MAX 21" 1D
b — {
— \_L/ INTERSECTING
PIPE
40" PRECAST
MANHOLES
MAX 217 1D MAIN PIPE ALLOWED
FOR 45 TO 90" DEFLECTION
TABLE 1
MIN ANGLE AND INTERSECTING PIPE SIZES CITY OF HOUSTON
ON
INTERSECTING MIN INTERSECTING ANGLE IN DEGREES FOR ENGINEERING. C
PIPE SIZE _FOR VAg!ous MAIZN” PIPE S1I§ES IN I1NSCHE9 - - SANITARY SEWER
(NerEs) et T [ 40" DIAMETER PRECAST
8 60 63 68 73 77 82 87 CONCRETE MANHOLE NOTES
10 66 71 75 80 85 90 (NOT TO SCALE) P
12 76 80 85 20 - ERR@;(:ED ’B/% - =,
15 85 20 — - ;/\.
NOT APPLICABLE - = - CITY ENGINEER "~ DIRECTOR OF PUBLE
;f UNLESS HYORAULICS DICTATE - - WORKS AND ENGINEERING
Pl &
. o (INTERSECTING PIPE > MAIN PIPE) = || erF oate: ocT-01-2002| DWG No: 02082N—-02

INTERSECTING
PIPE

FOR ACCEPTABLE
INTERSECTING ANGLE FOR EACH
SIZE OF PIPE

PIPE OD+2'-0" (MIN

2" F{ MIN SLOPE

FOUNDATION PLAN

NOTES:

1. DEPTH OF MANHOLE DETERMINES SECTIONS
REQUIRED.

2. PRECAST CONCRETE RINGS SHALL BE PROVIDED
FOR A COMBINED ADJUSTMENT HEIGHT OF AT
LEAST 12°. THE TOTAL HEIGHT OF THE
?DJé{STMENT RINGS SHALL NOT EXCEED

3. MANHOLE WALL THICKNESS FOR DEPTH EXCEEDING
12’-0" SHALL BE DETERMINED TO MEET LOADING
CONDITIONS. MIN THICKNESS 5”.

4. MANHOLE DROP AND INTERSECTING PIPES SHALL
BE INSTALLED ONLY WHEN CALLED FOR IN PLAN
AND PROFILE DRAWING.

5. SEAT MANHOLE FRAME IN SEALANT PER
COH STANDARD SPECIFICATION.

6. ECCENTRIC PRECAST CONCRETE MANHOLE
MAY BE USED.

7. OMIT CEMENT MORTAR WHEN MANHOLE IS
LOCATED IN PAVED AREAS.

B RESILENT 8 MIN_REINFORCING IN_ THE PRECAST CONCRETE
CONNECTOR BASE SHALL BE # 5 @ 8 EW.
(TYP)

32" DIA STANDARD MANHOLE
FRAME AND COVER SEE
COH STANDARD DETAIL

CEMENT

(NOTE 7) AZ 5

S

~

SEE NOTE &

PROVIDE 6" BASE
EXTENSION FOR ALL
DEPTHS FROM MANHOLE
COVER TO INVERT
GREATER THAN 15 FT —

Zrounomon MATERIAL AS PER
COH STANDARD SPECIFICATION

SECTION O

1" /FT MIN
SLOPE (TYP) —

RESILIENT

CONNECTOR

(TvP)

NOTES:

1.

PIPE OD+2'—0" (MIN)

.
(o]

6" BASE
EXTENSION

FOUNDATION PLAN

4'-0"

——— 32" DIA STANDARD MANHOLE

CEMENT
MORTAR
(SEE NOTE 7)

IDENTICAL
SECTION \

\
\

\\;‘ SEE NOTE 5

%
\\
\

N

\
— CONCENTRIC  \
DA . / TRANSITION . S—

3 — RESILIENT
2 /0| CONNECTOR

g i | INVERT

]
} | _5'-0" 70 8'—0" DIA _
|

7l /] , i [ ERRRSERRree [\

/ SECTION

=S tun)

(TYP)

\
\.
\
\
\

. PRECAST CONCRETE RINGS SHALL BE PROVIDED

. MANHOLE WALL THICKNESS FOR DEPTH EXCEEDING
. MANHOLE DROP AND INTERSECTING PIPES SHALL

. ALTERNATE ECCENTRIC CONE AND/OR

. SEAT MANHOLE FRAME IN SEALANT PER

. OMIT CEMENT MORTAR WHEN MANHOLE IS

. MIN REINFORCING IN THE PRECAST CONCRETE

. WHERE DIMENSIONAL RESTRICTIONS DICTATE,

\ \ SEE NOTE 6

DEPTH OF MANHOLE DETERMINES SECTIONS
REQUIRED.

FOR A COMBINED ADJUSTMENT HEIGHT OF AT
LEAST 12". THE TOTAL HEIGHT OF THE
ADJUSTMENT RINGS SHALL NOT EXCEED 1'-6"

12'—0" SHALL BE DETERMINED TO MEET LOADING
CONDITIONS. MIN THICKNESS 5".

BE INSTALLED ONLY WHEN CALLED FOR IN PLAN
AND PROFILE DRAWING.

TRANSITION SECTION MAY BE USED.

COH STANDARD SPECIFICATION.

LOCATED IN PAVED AREAS.

BASE SHALL BE # 5 @ 8

THE MANHOLE BASE HEIGHT SHALL BE ADJUSTED
TO HAVE THE UPPER INLET PIPE OF THE DROP
ENTER INTO THE 4'-0" DIAMETER RISER

SECTION.

FRAME AND COVER SEE COH
STANDARD DETAIL

ADJUSTMENT RINGS —
TO BE COMBINED AS
NECESSARY (SEE NOTE 2)
AND SEALED WITH
APPROVED SEALANT

- SEE NOTE 9

VARIES
SEE PROFILE DRAWING

ADJUSTMENT RINGS
‘ggg}}g:‘t TO BE COMBINED
AS NECESSARY
(NOTE 2)
AND SEALED WITH
APPROVED SEALANT -
" \
2]
2 L/ M\
=
<€
&
e
&
& 1L N
d 71T
A & 4'-0" DIA
w
# § PRECAST CONCRETE
g 2 BASE SECTION
& PRECAST OR PREMIX
uy CONCRETE INVERT
é ] N\ RESILIENT
t CONNECTOR (TYP)
a |
1| Bt CITY OF HOUSTON
y 'r DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
SANITARY SEWER
N ./1 . . - oo 4'—0" DIAMETER PRECAST
. . - TS S S SR S T CONCRETE MANHOLE

(NOT TO_SCALE

EFF DATE:JULY—01—2010|DWG NO: 02082—-02

SYMME TRICAL
ABOUT

-  HALF SECTIO
NATURAL GR

HALF SECTION
UNDER PAVEMENT

PAVEMENT, BASE AND
SUBGRADE PER
STREET CUT DETAILS

\ NATURAL GROUND

NOTES:

1. MIN TRENCH WIDTH SHALL BE PIPE OD
PLUS AN ALLOWANCE "A”
FOR THE NOMINAL PIPE SIZE:

N UNDER NOMINAL PIPE SIZE A
OUND 18" TO 30" e
OVER 30" 26"

2. MAX TRENCH WIDTH SHALL BE NOT
GREATER THAN MIN TRENCH WIDTH
PLUS 24 INCHES, UNLESS OTHERWISE

| 4
NS \\
FEON \ \\\,\" NN/ NOTED.
| . o - -
. - 3. TRENCH DAM MAY BE FORMED OR
WA\%\WA X UNFORMED.ACTUAL SHAPE OF
e RANDOM CONCRETE TRENCH DAM CROSS
ANDOM SECTION MAY BE DETERMINED BY
?REC CHLL7' b CONTRACTOR IN FIELD, MEETING
COHNSTAN%'X%D ER MINIMUM THICKNESS
O B IANDARD AND KEY DEPTH REQUIREMENTS.
TAEle FONE -7 . 4. TRENCH DAM SHALL BE PLACED
S s 2 AT LEAST 5 FT AWAY FROM ANY
ggg‘cﬂc‘\:’%ﬁg - N PIPELINE STRUCTURE.SEE
N SPECIFICATIONS FOR OTHER
U e L 2 REQUIREMENTS.
Mo Eo o 000504, <> co: oo > 5. PLACE TRENCH DAMS IN CLASS |
FILTER FABRIC ~——— I3+ 7 Qs "0 0 0 00, 2> 5 EMBEDMENTS AT THE MIDPOINT OF
(MIN LAP 127 =y 3.'0- 000.0500 OD<> uﬁ </Cj y LINE SEGMENTS LONGER THAN 100
Z[00: .0000:-0. OO0 0. (\0(;/0601»0 FEET BETWEEN MANHOLES.
S8 N & INITIAL
s 2 f’(;j{,"()o” © BACKFILL 6. CEMENT—STABILIZED SAND IS PREFERRED
% O@ FOR EMBEDMENT, BUT CRUSHED STONE
S > MAY BE USED ONLY WHEN SPECIFIED
= - ON THE PLANS.
CEMENT-STABILIZED . SPRING LINE
SAND OR CRUSHED -
STONE EMBEDMENT =
b HAUNCHING
=
s |
I
]
7" 5.0 ¢ s - BEDDING
) 389 00’009 J

VAR

TYPICAL CROSS—SECTION

__ DIRECTION OF [
PIPE LAYING A e

]
I

i

Uc) O STO0q L
o0 6 o()o 0 OCOQ"Ooj/' e
o (\C’(\OO °O(S o 0(700 .

AG
ON

CONCRETE )
TRENCH DAM A -
KEYED MIN 6" = (,) = ARG -
INTO TRENCH 0 o, o

S o0 GO0V, X
BOTTOM AND °0 e
WALLS R0 Bego HET

St Qo™

\ o —

LONGITUDINAL SECTION ALONG PIPE @
AT EMBEDMENT TRENCH DAM

TRENCH ZONE
BACKFILL

T FOLD FABRIC FOR 12"

— CRUSHED STONE

AINST CONCRETE
ALL SIDES

EMBEDMENT

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINELRING

SANITARY SEWER EMBEDMENT
AND TRENCH ZONE BACKFILL
FOR DRY OR WET STABLE TRENCH

7 - ';(NOT TQ SCALE)

DIRECTOR OF PUBL !(

W(?R( AND: fN(elNLLR‘! ﬂg

EFF DATE: JUL—01-2016 |OWG NO: -2 317561

CITY ENGINLER

AT
.‘.‘x.‘
C N

/ R = =2

-~ FOUNDATION MATERIAL
AS PER COH STANDARD

SPECIFICATION

.. , - . \

EXTENSION (TYP)

SECTION ()

PROVIDE 6" BASE \

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

SANITARY SEWER
5'-0" TO 8'-0" DIAMETER
PRECAST CONCRETE MANHOLE
(NOT TO SCALE)

APEA A

CITY ENGINEER DIRECTOR OF

WORKS AND ENCINE

EFF DATE: juLY—01~2010 | DWG NO:

02082-03

MANHOLE DIAMETER

NOTES:

1. SEAT MANHOLE FRAME

COH STANDARD SPECIFICATION.

2. IF FORCE MAIN HAS BENDS WITHIN 25 FT

OF MANHOLE, EXTEND

TO 25 FT MINIMUM UPSTREAM OF BEND.

3. OMIT CEMENT MORTAR

LOCATED IN PAVED AREA.

4. MINIMUM REINFORCING IN BASE SHALL BE

5@8EW

5. PRECAST RINGS SHALL BE PROVIDED FOR A
COMBINED ADJUSTMENT HEIGHT OF AT LEAST
12". THE TOTAL HEIGHT OF THE ADJUSTMENT
RINGS SHALL NOT EXCEED 1'—6".

IN SEALANT PER

RESTRAINED JOINTS

WHEN MANHOLE IS

PLAN VIEW

32" DIA STANDARD MANHOLE
FRAME AND COVER SEE COH
STANDARD SPECIFICATION

PAVEMENT

CEMENT MORTAR PER COH
STANDARD SPECIFICATION

NOTES TO SPECIFIER:

1. INDICATE SIZE OF FORCE MAIN, INCREASER
AND DISCHARGE EITHER ON THIS DETAIL
OR ON PLAN AND PROFILE.

2. PROVIDE INVERT ELEVATIONS OR FORCE
MAIN AND SEWER CONNECTIONS TO MH,
ON THIS DETAIL OR PLAN AND PROFILE.

3. THIS DETAIL IS TO BE USED ONLY WHEN
THERE ARE NO INTERSECTING GRAVITY

SEWERS.

4. DETAIL MAY BE REVISED TO ORIENT
INCOMING FORCE MAIN AT OTHER
ANGLES RELATIVE TO GRAVITY SEWER.

5. IF LENGTH OF DISCHARGE DROP BELOW
FLANGED TEE FITTING EXCEEDS 7 TIMES
DISCHARGE DIAMETER, PROVIDE
STAINLESS STEEL OR FRP PIPE SUPPORT.

6. FOR FORCE MAIN SIZES GREATER THAN 24",
ENGINEER SHALL DESIGN THEIR OWN

DISCHARGE MANHOLE.

nj,vl*

DISHED CONC
FILLET

- 12“‘“

FOUNDATION AND BACKFILL MATERIAL
AND PLACEMENT PER COH STANDARD

SPECIFICATION

ELEVATION VIEW

FLANGED OR RESTRAINED JOINT
MIN OF 25 FT FROM MH WALL (SEE NOTE 2)

FLX RESTRAINED JOINT INCREASER

FLANGED DIP PIPE W/ 316 SS BOLTS
AND SUPPORTS, SIZE AS SHOWN ON PLAN &

ADJUSTMENT RINGS AS 1] ] NATURAL
REQUIRED; MORTAR AND T GROUND
SEAL PER COH STANDARD
SPECIFICATION N
2" 304SS OR PVC
POLYMER SCH 80 PIPE
CONCRETE 30" MIN LENGTH
MANHOLE
OR CONCRETE
MANHOLE WITH
APPROVED 1 N
PROTECTIVE
COATING
2” PVC OR 304SS
BALL VALVE 26" MIN
(TO REMAIN OPEN)
PROVIDE
RESILIENT CONNECTOR Ll supporRT ™
PER ASTM C923 (TYP) FLANGE OR
1 CLAMPS PROFILE DRAWING
E) __FLOwW 4” MIN
2 MIN
kS
X
N
-l 6” - !

TABLE 02082-07

7. THIS DETAIL SHALL BE
USED FOR A SINGLE
FORCE MAIN DISCHARGE
INTO ONE MANHOLE.

IF MULTIPLE FORCE

MAINS SHALL DISCHARGE
INTO A SINGLE MANHOLE,
ENGINEER SHALL

PROVIDE MANHOLE DESIGN
FOR APPROVAL BY
WASTEWATER OPERATIONS.

MANHOLE DIAMETER 4-0" | 5-0" | 6'-0"
MAX DISCHARGE SIZE 6" 14" 24"
CITY OF HOUSTON

SANITARY SEWER
MANHOLE FOR FORCE MAIN DISCHARGE

(NOT TO SCALE)

OCT-01-2002

02082—-07

PAPE-DAWSON

2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 77042 1 713.428.2400
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

E BLACK&VEATCH

[BLack & VEATCH corPoRraTION| s,
< WRE S
920 MEMORIAL CITY WAY £ '§3§--""----’.§;;;‘u, |
SUITE 600 Far A
HOUSTON, TX 77024 Fidunn SN VY
(713) 961-1100 Gt SN W, LAGY 'Y

TX FIRM NUMBER 258

[ 4
A osé’ﬁ......9--;x°§ z
SURVEYED BY: /‘ WALESS
UNITED ENGINEERS, INC.

FB NO. P—6182

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

LIFT STATIONS RENEWAL
AND REHABILITATION

CIVIL
CIVIL DETAILS

SHEET 2 OF 9

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

R—000267—-0172—-4

DRAWING SCALE
AS NOTED

CITY OF HOUSTON PM

NASIR FAZLJOO, P.E.

C-000-502

SHEET NO. 16 OF 226




0251703

HALF SECTION

UNDER PAVEMENT

PAVEMENT, BASE AND
SUBGRADE PER

STREET CUT DETAILS
2

NATURAL GROUND

NOTES:

1. THIS DETAIL MAY BE USED ONLY FOR DRY
STABLE TRENCH CONDITIONS PER COH STANDARD.
SEE COH STANDARD SPECIFICATION FOR
REQUIREMENTS IN OTHER CONDITIONS.

2. MIN. TRENCH WIDTH SHALL BE PIPE OD PLUS AN
ALLOWANCE "A” FOR THE NOMINAL PIPE SIZE:

NOMINAL PIPE SIZE "A”
18" 10 30" 24"
OVER 30" 36"
HALF SECTION UNDER 3. MAX. TRENCH WIDTH SHALL BE NOT GREATER THAN

MIN. TRENCH WIDTH PLUS 24 INCHES, UNLESS
OTHERWISE NOTED.

ALTERNATIVE EMBEDMENT BACKFILL MATERIALS FOR
FORCE MAINS MAY BE ALLOWED. SEE COH
STANDARD SPECIFICATIONS.

NATURAL GROUND

|~ BACKFILL PER COH

STANDARD SPECIFICATIONS

A/2 OR
12"
CEMENT—STABILIZED SAND MIN
EMBEDMENT OR CRUSHED
STONE EMBEDMENT W/

12"

a2z 0rR |
12" MIN

SPRING _LINE

INITIAL BACKFILL

FILTER FABRIC
(SEE NOTE 4)

HAUNCHING

[
BEDDING
i

02317-05

NOTES:

1.

2%
SYMMETRICAL
ABOUT
¢
HALF SECTION D HALF SECTION UNDER
UNDER PAVEMENT p o NATURAL GROUND

NATURAL GROUND

PAVEMENT, BASE AND
SUBGRADE PER
STREET CUT DETAILS

BACKFILL PER
COH STANDARD
SPECIFICATIONS

12" MIN
(TYP)

STORM| SEWER

CONC [CULVERT _ SPRING LINE

CEMENT—STABILIZED SAND
OR CRUSHED STONE

EMBEDMENT W/ FILTER FABRIC OR CRUSHED STONE

(COMPACTED)

2" WIDE FILTER FABRIC
AT EACH JOINT ALL AROUND

WHERE MULTIPLE BOX SEWER ARE USED IN THE
SAME TRENCH, MIN. OUTSIDE TO OUTSIDE BOX
SEWER SEPERATION SHALL BE 6".

SUBGRADE AND PAVEMENT FOR STREET CUT
DETAILS — 02951.

| — CEMENT—STABILIZED SAND
EMBEDMENT W/ FILTER FABRIC

L&

—{op/3

!_‘ 6" (COMPACTED)

3" THICK LAYER

MIDDLE BEDDING LOOSELY
PLACED UNCOMPACTED BEDDING
PER ASTM C1479

TYPICAL CROSS—SECTION

ANITARY OR STORM SEWER BEDDING AND BACKFIL

LEVELING COURSE
NON—-COMPACTED
CEMENT—STABILIZED SAND

TYPICAL CROSS=SECTION PER ASTM €1675

NTS

0231

7—06

02317-=07

SYMMETRICAL
ABOUT

€

¢
HALF SECTION 7
UNDER PAVEMENT

PAVEMENT, BASE AND
RADE PER
STREET CUT DETAILS

NATURAL GROUND

4
+ o+ o+ o+ o+ o+ 4+ +
+ + + + + + + 4

+ + 4+ o+ + 4+ o+ +
+ o+ o+ + o+ o+ o+ o+

HALF SECTION UNDER

NATURAL GROUND

BACKFILL PER
COH STANDARD
SPECIFICATIONS

1

ALTERNATIVE TRENCH

12" MIN
(TYP)

2" WIDE FILTER
FABRIC AT EACH
JOINT ALL ARQUND

SPRING LINE

CEMENT—STABILIZED SAND
OR CRUSHED STONE EMBEDMENT
W/ FILTER FABRIC

WHERE MULTIPLE BOX SEWER ARE USED IN THE
SAME TRENCH, MIN. OUTSIDE TO OUTSIDE BOX
SEWER SEPERATION SHALL BE 6".

ALTERNATIVE TRENCH BOTTOM TREATMENT MAY
BE USED AS APPROVED BY THE CITY OF
ENGINEERS AND AS PAID FOR IN THE PROPOSAL.

CEMENT—STABILIZED SAND
OR CRUSHED STONE
EMBEDMENT W/ FILTER FABRIC

BOTTOM TREATMENT CRUSHED STONE
(SEE NOTE 2) FOUNDATION SEE
TABLE FOR MIN
DEPTH. ADD DEPTH
AS NEEDED FOR )
SEEPAGE DRAINAGE 3" THICK LAYER
LEVELING COURSE
NON—COMPACTED
CEMENT—STABILIZED SAND
NOTES PER ASTM C1675

TABLE

CULVERT SIZE FOUNDATION
(FT) DEPTH(INCHES)

3 X2T06" X6 12

6" X 6 AND LARGER 8

PRECAST CONCRETE BOX STORM SEWER
BEDDING AND BACKFILL FOR WET STABLE TRENCH
NTS

HALF SECTION

HALF SECTION UNDER

UNDER PAVEMENT

PAVEMENT, BASE AND
SUBGRADE PER
STREET CUT DETAILS

NATURAL GROUND

NATURAL GROUND

FIRM INFORMATION ENGINEER'S SEAL

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

BACKFILL PER
COH STANDARD
SPECIFICATIONS

2" WIDE FILTER

STORM SEWER
02317-03 THROUGH 07/

FABRIC AT EACH
JOINT ALL AROUND

12" MIN
(TYP)
CEMENT—STABILIZED SAND
EMBEDMENT OR CRUSHED

STONE EMBEDMENT W/
FILTER FABRIC

|
STORMLSEWER
CONC [CULVERT__

SPRING LINE

CEMENT—STABILIZED SAND
OR CRUSHED STONE
EMBEDMENT W/ FILTER FABRIC

3" THICK LAYER
=, LEVELING COURSE

R o . e a4 ¥ NON-COMPACTED
N PECTE E I CEMENT—STABILIZED SAND
. NG = PER ASTM C1675
MIN
NOTES: REINFORCEMENT

1. WHERE MULTIPLE BOX SEWER ARE USED IN THE
SAME TRENCH, MIN OUTSIDE TO OUTSIDE BOX
SEWER SEPERATION SHALL BE 6".

2. REINFORCED CONCRETE SLAB PIPE BEDDING TO
BE PLACED IN DRY TRENCH ONLY.

3. CONCRETE IN SLAB TO REACH MIN COMPRESSIVE
STRENGTH OF 1000 PSI BASED ON MAX DESIGN
BEFORE PIPE IS LAID.

4. PRECAST SEAL SLAB MAYBE USED AS APPROVED
BY CITY ENGINEER.

PRECAST CONCRETE BOX STORM SEWER
BEDDING AND BACI:JTISL WITH SEAL SLAB

W%BY: APPROVED BY:
4/ b? /4/2“ & D)

Gy enoeer \\ 4

APPROVED BY: 4 p

:’/ ) /
J 4 /
//1 i»‘l'( A Z;r{;?(;q:/g'

DIRECTOR

EFFECTIVE DATE: JUL-01-2019

FOR CITY OF HOUSTON USE ONLY

SHEET NO.

/‘ 32" DIA. RING & COVER

/= 32" DiA. RING & COVER

/ ~ COMBINATIONS OF GRADE / ~ COMBINATIONS OF GRADE
T |/ ADJUSTMENT RINGS AS REQUIRED r £/ ADJUSTMENT RINGS AS REQUIRED
1 ':’:—Tq/ T e =4
= ‘ ! i i |
B e : n A
o % 1 % I \\
P 3 T L7 L ™= SHRINKAGE /TEMPERATURE
2 - T WHEN REQUIRED. SEE
2 W o FABRICATION NOTE 3 (TYP)
o<
L=
H u f;{ =
&
ws L/ (.
oy
o3
ge
8 5% SHRINKAGE /TEMPERATURE
£ & WHEN REQUIRED. SEE
= c T FABRICATION NOTE 3 (TYP)
a i o
[} o ) /
o %) L/ p. e w
x - % z %
m
= @ = | AT \ | <=
7] D = £=
@ 2 >
1 - . i
— —=

/A -
[t [ sy,
K |/ \ | \ !
[
=z i D
- _rd ol s \ ! S
L———- - INVERT (BENCHING) [ - \ /< =
z | SEE INSTALLATION i e / -
=\ NOTE 1 = i\ INVERT (BENCHING) I\ »
z \ = T o SEE INSTALLATION (. <
AN B FANE L NOTE 1 Il
[ e B
VLo __1__\ P C VI L 4
Naguips p oy e VR N v__[] § E a ® Lol N
8 ~| 12" ~ F—& MmN | 2 12" f— — 6" MIN.
v, 3" LEVELING COURSE 6" LEVELING COURSE

NON—COMPACTED FINE
GRANULAR MATERIAL

: NON—COMPACTED FINE
/ (TYP)

12"
MIN

GRANULAR MATERIAL

.
B e e S I e e B B e e e e e e
seasacacaaa e

w«‘ / « L_W SEE GENERAL NOTE 6. 1 //
/ CRUSHED STONE FOUNDATION " !

12"
MIN

FILTER FABRIC
(MIN 12" LAP)

X ; LW SEE GENERAL NOTE 6.
- CEMENT STABILIZED SAND

W/ FILTER FABRIC SHOWN a
FOUNDATION SHOWN

SHRINKAGE /TEMPERATURE  WHEN
REQUIRED. SEE FABRICATION
NOTE 3 (TYP)

SHRINKAGE /TEMPERATURE WHEN
REQUIRED. SEE FABRICATION
NOTE 3 (TYP)

ELEVATION A—A

CONE TOP WITH SHIP LOOSE
RING & COVER OPTION

w f X

=

PLAN VIEW A

COVER NOT SHOWN

4—FT DIA MANHOLE

\Projects\ 423\ 05\00\2—-0 Design\2—1 Civil\2—1—4 Plans\Civil Details\Sheets\CIVIL DETAILS SHEET 3 OF 9.dwg
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AUTHORIZING THEIR USE, ACCEPTS RESPONSIBILITY FOR THEIR APPLICABILITY, ADEQUACY AND SAFETY. NO WARRANTY OF ANY KIND IS MADE BY THE CITY OF HOUSTON

THE USE OF THIS STANDARD IS GOVERNED BY THE TEXAS ENGINEERING PRACTICE ACT. THE DESIGN REQUIREMENTS ON THIS STANDARD DO NOT PURPORT TO
ADDRESS ALL OF THE SAFETY CONCERNS ASSOCIATED WITH THEIR USE. THE ENGINEER OF RECORD (EOR) IS TO REVIEW THESE DESIGN REQUIREMENTS AND BY
FOR ANY PURPOSES WHATSOEVER. THE CITY OF HOUSTON ASSUMES NO RESPONSIBILITY FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

DISCLAIMER:

ELEVATION B-B

FLAT SLAB TOP WITH SHIP LOOSE
RING & COVER OPTION

w | X

PLAN VIEW B

COVER NOT SHOWN

ECCENTRIC REDUCED RISER
SEE GENERAL NOTE 8

o—FT & 6-FT DIA MANHOLE

ECCENTRIC MANHOLE
(PREFERRED CONFIGURATION)

TABLE 1

PRECAST ROUND MANHOLE (PRM) MINIMUM REQUIREMENTS FOR 24 IN. TO 42 IN. INTERNAL DIA STORM SEWER PIPES

FABRICATION NOTES:

4
5. DESIGN TONGUE AND GROOVE JOINTS FOR FULL CLOSURE ON BOTH

INSTALLATION NOTES:
1.

PROVIDE CLASS "H" CONCRETE IN ACCORDANCE WITH TEXAS
DEPARTMENT OF TRANSPORTATION ITEM 421 AND HAVING A MINIMUM
COMPRESSIVE STRENGTH OF 5,000 PSI.

PROVIDE GRADE 60 REINFORCING STEEL OR EQUIVALENT AREA OF WWR
PROVIDE CIRCUMFERENTIAL REINFORCING STEEL IN VERTICAL WALLS OF
BASE, RISER AND CONE IN ACCORDANCE WITH ASTM C478.

SLABS WITH A THICKNESS OF 8" OR GREATER REQUIRE SHRINKAGE AND
TEMPERATURE REINFORCING STEEL. PROVIDE STEEL AREA = 0.11 IN*/FT
EACH WAY.

MANUFACTURE BASE AND RISERS TO NEAREST 3" INCREMENT.

SHOULDERS. MINIMUM SPIGOT DEPTH IS %"

PROVIDE LIFTING DEVICES IN CONFORMANCE WITH MANUFACTURER'S
RECOMMENDATIONS.

PROVIDE CAST IRON SOLID COVER, UNLESS NOTED OTHERWISE
ELSEWHERE IN THE PLANS.

THREE DIFFERENT OPTIONS FOR CAPPING THE MANHOLE RISER NEAR
THE FINISHED GRADE ARE SHOWN. CONES CAN BE USED WHEN COVER
IS SUFFICIENT TO ALLOW FOR PROPER PLACEMENT. FLAT LIDS ARE TO
BE USED WHERE COVER IS LIMITED.

IF REQUIRED ELSEWHERE, INVERTS (BENCHING) TO BE PROVIDED BY
CONTRACTOR. CONCRETE OR MORTAR USED FOR INVERT IS SUBSIDIARY
TO THIS ITEM. REFER TO CITY OF HOUSTON SPECIFICATION SECTION
02082 FOR INVERT (BENCHING) REQUIREMENTS.

SEAL TONGUE AND GROOVE JOINTS WITH PREFORMED OR BULK MASTIC
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CONCRETE Founpation W r % 1 W
SHOWN
ELEVATION C-C
FLAT SLAB TOP WITH INVERTED
RING & COVER OPTION
C

CONCENTRIC REDUCED RISER
SEE GENERAL NOTE 8

wv—c|, X { w

PLAN VIEW C

COVER NOT SHOWN

O—FT & 6-FT DIA MANHOLE

IN CONFORMANCE WITH MANUFACTURER'S RECOMMENDATIONS. TONGUE

AND GROOVE JOINTS MAY BE GROUTED NO MORE THAN 1”

EACH SECTION, OR % THE JOINT DEPTH, WHICHEVER IS GREATER.
DO NOT GROUT RUBBER GASKET JOINTS WITHOUT MANUFACTURER'S

RECOMMENDATION.
INITIAL INSTALLATION OF GRADE ADJUSTMENT RINGS IS LIMI
1'—0" MAX AS SHOWN.

THE ALTERNATIVE CONFIGURATION IS USED.
DESIGNED ACCORDING TO ASTM C478.

CONCRETE MANHOLES”.
PIPE OD + PLACEMENT TOLERANCE MUST BE EQUAL OR L

MAX HOLE DIA. FOR RIGID PIPE, PLACEMENT TOLERANCE IS 4" MAX, 2"
MIN. FOR FLEXIBLE PIPE, CONSULT BOOT/SEAL MANUFACTURER'S

SPECIFICATION FOR PLACEMENT TOLERANCE.

STORM WATER SEWER PIPE INTERNAL DIA SHALL NOT BE LESS THAN

24",
FOUNDATION/SUBGRADE TC BE DESIGNED BY ENGINEER AN
MINIMUM REQUIREMENTS ACCORDING TO SECTION 02082.

ALL STORM WATER MANHOLES ARE TO BE PRECAST CONCRETE, UNLESS

GRADE ADJUSTMENT RINGS MAY BE INCREASED TO 1'-6" MAX WHEN
FUTURE CONSTRUCTION AFFECTS FINAL GRADE OF STRUCTURE. MAKE
ADJUSTMENTS GREATER THAN 1'—6" WITH ADDITIONAL RISERS.
ADJUSTMENTS MAY BE MADE UP TO THE MAX DEPTH OF 25'-0".
STRUCTURE MUST BE EVALUATED IF MAX DEPTH WILL BE EXCEEDED.

GENERAL NOTES:

1. SEE TABLE 1 FOR MINIMUM DESIGN REQUIREMENTS. CONCENTRIC RISER
WITH RESPECT TO BASE (ALTERNATIVE CONFIGURATION) FALLS OUTSIDE
THE SCOPE OF REQUIREMENTS PROVIDED. ENGINEER OF RECORD
ACCEPTS RESPONSIBILITY FOR SAFETY AND ADEQUACY OF MANHOLE IF

PAYMENT FOR PRECAST MANHOLE PER SECTION 02082 "PRECAST

" BETWEEN

TED TO

ESS THAN

D MEET

10. MANHOLE SIZE SHALL CONSIDER ENGINEERING ECONOMY. THIS DETAIL IS

OTHERWISE NOTED ELSEWHERE IN THE PLANS.

ECCENTRIC REDUCED RISER WITH RESPECT TO BASE IS THE PREFERRED
MANHOLE CONFIGURATION. CONCENTRIC REDUCED RISER WITH RESPECT
TO BASE MANHOLE CONFIGURATION IS AN ALTERNATIVE DESIGN THAT
WILL BE ACCEPTED BASED ON THE NEEDS OF THE CITY OF HOUSTON.
CONES MAY BE CONCENTRIC OR ECCENTRIC. REDUCTION CONES ARE
ACCEPTABLE. REFER TO MANUFACTURER FOR CONE DIMENSIONS.

NOT APPLICABLE TO ROUND MANHOLES LARGER THAN 6-—FOOT DIA.

CONCENTRIC MANHOLE
(ALTERNATE CONFIGURATION)

BASE UNIT | REDUCED | REDUCING MAX DEPTH
size | BE St | OR RISER | - RISER s | JOR SLAB 170 TOP OF | Min HEIGHT | MAX HOLE
THICKNESS DIA THICKNESS BASE SLAB
X 5 W ) RS TS VAX DEPTH| BH MIN _[MAX FOLE DA
FT LR T, N, N N T, o .
7 9 5 = = 3 25 42 35
PRM 5 9 6 8 3 9 25 2 22
5 9 7 48/60° 12 s 25 42 56

(*) 60—IN REDUCED RISER IS TO BE USED WHEN DEEMED NECESSARY TO SATISFY

WALL PENETRATION SPACING REQUIREMENTS.

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

STORM SEWER TYPE 'C’
PRECAST ROUND MANHOLE

(NOT TO SCALE)

APPROVED BY: APPROVED BY:

Seetuait Komarn| (url bl

DIRECTOR OF
CITY ENGINGER HOUSTON PUBLIC WORKS

EFF DATE: JUL-01-2021 |DWG NO: 02082-12

FILE PATH

PAPE-DAWSON

2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 77042 1 713.428.2400
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

E BLACK&VEATCH

|BLACK & VEATCH CORPORATION'

920 MEMORIAL CITY WAY
SUITE 600
HOUSTON, TX 77024
(713) 961-1100

TX FIRM NUMBER 258

SURVEYED BY:

UNITED ENGINEERS, INC.
FB NO. P-6182

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

LIFT STATIONS RENEWAL
AND REHABILITATION

CiviL

CIVIL DETAILS
SHEET 3 OF 9

WBS NUMBER FOR CITY OF HOUSTON USE ONLY
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DRAWING SCALE

AS NOTED

CITY OF HOUSTON PM

NASIR FAZLJOO, P.E.
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SUPPORT COPPER WATER LINE (SEE NOTE 1) =
EMBED SLEEVE IN CONCRETE a
PROTECTIVE BASE L
AND PROVIDED WITH i ANCHOR ENCLOSURE TO PAVEMENT IN =
NSULATION AND oSS M T :
ALUMINUM JACKETING Q
N 2y
CONCRETE >
PROTECTIVE BASE < n
! 46" INSIDE DIM _
FINISH GRADE 1'_8" > « GREEN BACKFLOW COVER/BAG MIN: PLAN VIEW
OR PAVEMENT - INSULATION RATING R—13 WITH ZIP TIES AND
SQUARE 1 GROMMETS FOR SEALING (MIN SIZE 24"X24™).
\ Y EXPANDED METAL (TYP) COVER SHALL ENCAPSULATE BACKFLOW
— — R ‘ — _ PREVENTER AND ABOVE GROUND PIPING.
S S e A R A o = ' s REDUCED PRESSURE
f\\\/(\\\//\\\//\Q A, 5 Y . < AN BACKFLOW PREVENTER ASS'Y.
} a N _ . ‘ Y} FEBCO REGULATOR
XX | R Wie 2 ¢:i:i‘¢:i’::¢:¢:¢ 46" MODEL NO. 825Y OR
= ” TUBING (TYP) O " METAL CAGE BACKFLOW
. = 16 1/2 ¥ STRANER " ENCLOSURE PAINT
c|> . - EXTERIOR SURFACE GREEN.
NOTES: ~ %
1. PROVIDE WARNING SIGN WHEN HOSE BIBB IS USED FOR VALVE - 30 1/2” 3" MIN, 7 | |
POTABLE WATER. HOUSING ™ 316 SS CONCRETE (TS) MO TP Epoxy crouT (1ve) "
A
1/2" PVC DRAIN SEE STRUCTURAL & HARDWARE _ P
SHEETS FOR ' =
REINFORCEMENT . TOP OF CONC
4 PROVIDE 2 cf - : -
WATER LINE FROM %%"%%gg/ PEA GRAVEL q__ < I | . KPAVEMENT
illy . [ -
BACKFLOW PREVENTOR S 0<?é:> f L i i
25 0 — il < = Il Il e
il 1l [
\/____||__ADJUSTABLE PIPE SUPPORT
TYP_NON—FREEZE HOSE BIBB DETAIL IRFEDRUE%E,g; L BOLTED TO' CONCRETE
3/4" COPPER \"—m—
DETAIL m BACKFLOW WATER LINE FROM WATER METER WATER LINE T0 HOSE BIB ® LIFT STATION
PREVENTOR
0CO7 SIDE VIEW FRONT VIEW

PROVIDE MIN 2 1/2" GALVANIZED
SLEEVE FILLED W/ CONCRETE TO

NON—-FREEZE HOSE BIBB (BRONZE)

ND CORNER, ANGLE
& /OR PULL POST

ALL EXTENSION ARMS SHALL

10°—0" MAX, TYP

HAVE A 45° PROJECTION OUT

FOR DOCUMENTATION.

/BARBED WIRE, 3—STRANDS

(2

DETAIL

VEHICULAR GATE

OPEN CAGE REDUCED PRESSURE BACKFLOW PREVENTER INSTALLATION

GATE POST

LD~y

= ] I i 7 g H’
7 I I 7 E
—1 \ [ - I
‘ ¥ _ : \MMMMM/\MW?: ﬁ‘\/\/\/\/\/\/\}\}\, )
HORIZONTAL BRACES AT ALL - TOP RAIL, TYP w I '=
LINE POST, TYP ’ ,
_ /CORNER, GATE & END POSTS N
.; AANAANAARDAL 1 1 1 1 | : [ 1 AIAAAA ]]:I:: ] b ]
b || A PAVAAWLN
| | |
. i
I 1}
[ -
\ / e > 11 oae FRAME& ALt
o [ Z L
= CHROMATE CONVERSION COATED, 2—INCH PATTERN CHAIN LINK FENCING [][] 3|=Z = S -
S|2 HOT—DIPPED GALVANIZED AND PVC < ) .
e) COATED FRAMEWORK FABRIC OF NO. 9 STEEL WIRE, HOT 41 |2 =
olT i ' GALVANIZED AND PVC COATED AFTER [1|] <% = b TYP DOUBLE SWING GATE SHOWN,
= - WEAVING. CTE W T . o TYPE OF GATE MAY SWING OR SLIDE,
2 A IR o = SINGLE OR DOUBLE
M L, _ -
] M) D) P Ta
] (A ' k
4000 psi CONCRETE %) o
BASE FOR POSTS, TYP 127=24" VARIES~

12"—24" VARIES

NOTES:

1. ALL FENCING SHALL BE MANUFACTURED AND
INSTALLED PER SPECIFICATIONS.

2. PROVIDE (BLACK, DARK GREEN) PVC COATED FENCE
FABRIC, POSTS AND HARDWARE.

PVC FENCE SLATS.

GENERAL SITE FENCING

(SEE NOTES 1 & 2)

T

DETAIL

PROVIDE DARK GREEN

PAPE—-DAWSON
2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 77042 1 713.428.2400
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
E BLACK&VEATCH
[BLACK & VEATCH CORPORATION e
eIEOF FaVy
920 MEMORIAL CITY WAY P L 25
SUITE_600 Frd % Y
HOUSTON, TX 77024 Fldn, IN Y
(713) 961-1100 fre JOHN W, LaGY ™

' ] 9 0 “'glno’
] % ., 2 02 L 4
, "o .'. .

N Soenge®. 7

J:sl' Wil \* -
UNITED ENGINEERS, INC.

) 4
o :%’iih%
FB NO. P-6182

TX FIRM NUMBER 258

SURVEYED BY:

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

LIFT STATIONS RENEWAL
AND REHABILITATION

CiviL

CIVIL DETAILS
SHEET 4 OF 9

WBS NUMBER

R—000267—-0172—-4

DRAWING SCALE
AS NOTED

CITY OF HOUSTON PM
NASIR FAZLJOO, P.E.

C-000-504

SHEET NO. 18 OF 226

FOR CITY OF HOUSTON USE ONLY
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FILE PATH

DocuSign Envelope ID: 9B122261-CF05-457B-9A65-2650F40B66D5

CFLOW

' |
L
ivi

PLAN

INTQ TR

- FILTER FABRIC

1. SET POSTS AND EXCAVATE 4"x4”
TRENCH UPSLOPE ALONG LINE
~ OF POSTS (SEE NOTE 1).

N

O a1
I MM

!

3. ATTACH FILTER MATERIAL TO WIRE
REINFORCING AND EXTEND 1T INTO
THE TRENCH (SEE NOTE 3).

SN

SECTION . t

POINTS A SHOULD BE HIGHER THAN
POINT B, OR AT TOP OF BANK (TYP)

2. SECURE WIRE REINFORCING TO POSTS
- (SEE NOTE 2).

NENEREREERN,
ERNEENA NN
ANEEREEEREN
WENERENEREN
9 20 2 0
ot ot e e b
MANNNENEMEN N
P o b o

A
$7

4. BACKFILL AND COMPACT THE
EXCAVATED SOIL.

rLow -~

sxcE)RICSF FABRIC
WIRE ‘KAD/
k3 STAKE

‘1. SET POSTS AT’
REQUIRED SPACING.

STAKES AND EXTEND IT INTO
THE TRENCH.

FLOwW -~ v

EXTENSION OF FABRIC
INTO TRENCH

FILTER FABRIC

o S

AN
//,/'(’\-’\,\?\\;’\.\'
AR

SECTION (8) _

CONSTRUCTION NOTES:

1.

2.
18" MIN
" 3.
4" MIN s
: U [} .
TRAPEZOIDAL SECTION /ELEVATION 4

CONSTRUCTION NOTES:

AND MIDSECTION.

AND FOLDED.

FABRIC BARRIER.

“V—-DITCH" SECTION /ELEVATION

1. SET 2 INCH BY 2 INCH WOODEN STAKES SPACED A MAX
OF 6 FEET APART AND EMBEDDED A MIN OF 12 INCHES.

2. WOVEN WIRE REINFORCING TC BE FASTENED SECURELY TO
BARRIER POSTS WITH STAPLES.

3, FILTER CLOTH TG BE FASTENED SECURELY TO WOVEN WIRE
REINFORCING, WITH TIES SPACED EVERY 24 INCHES AT TOP

4, MINIMUM HEIGHT OF FILTER SHOULD BE 18 INCHES AND
: A MAXIMUM OF 36-INCHES ABOVE NATURAL GROUND. -

5.. WHEN TWO SECTIONS OF FILTER CLdTH ADJOIN EACH OTHER
THEY SHALL BE OVERLAPPED 8 INCHES AT THE POSTS,

6, SEE COH STANDARD SPECIFICATION FOR FILTER

REINFORCED FILTER FABRIC BARRIER

COH

2 INCH THICK BY 2 INCH WOODEN STAKES TO BE SET AT

MAX SPACING OF 3 FEET AND EMBEDDED A

FILTER FABRIC
FLOW

2. EXCAVATE A 4"x4” TRENCH UPSLOPE
ALONG THE LINE OF STAKES.

FLow 7

4. BACKFILL AND COMPACT TH
EXCAVATED SOIL. :

row =

ALTERNATE V-TRENCH
EXTENSION OF FABRIC
INTO TRENCH

ARG

SECTION
ALTERNATE .

IF PREASSEMBLED BARRIER WITH SUPPORT NETTING IS USED,

SPACING OF POST MAY BE INCREASED T0 8
ATTACH FILTER FABRIC TQ WOODEN STAKES.

BARRIER SHALL HAVE A MIN HEIGHT OF 18 INCHES AND MAX
HEIGHT OF 36 INCHES ABOVE NATURAL GROUND.

WHEN TWQ SECTIONS OF FILTER CLOTH ADJOIN EACH OTHER
THEY SHOULD BE OVERLAPPED 6 INCHES AT THE POSTS,

AND FOLDED.

SEE COH STANDARD SPECIFICATION FOR FILTER FABRIC BARRIER.

FILTER FABRIC BARRIER

EXISTING GROUND \ L
j sezi l

50" MIN

oy

R

SEPERATION GEOTEXTILE
FABRIC FOR FULL WIDTH
AND LENGTH OF ACCESS

8" MIN

PROFILE

PROVIDE APPROPRIATE TRANSITION
BETWEEN STABILIZED CONSTRUCTION
ACCESS AND PUBLIC RIGHT—OF—~WAY

50" MIN ol

EXISTING
GROUND

COARSE AGGREGATE — I
PLAN VIEW

CONSTRUCTION NOTES:

1.
2.
3.
4,

5.

6.

LENGTH SHALL BE AS SHOWN ON THE CONSTRUCTION DRAWINGS, BUT NOT LESS THAN

50 FEET. :
THICKNESS SHALL BE NOT LESS THAN 8 INCHES.

'SHOWN ON THE CONSTRUCTION DRAWINGS.

SEDIMENT FOR THE DURATION OF THE PRQJECT.

(soH

SYMBOL

J PUBLIC
iKIGH T-0F—WA

GRADED TO PREVENT
RUN-—OFF FROM LEAVING SITE

PUBLIC
RIGHT~OF ~WAY

WIDTH SHALL BE NOT LESS THAN FULL WIDTH OF ALL POINTS OF INGRESS OR EGRESS.
STABILIZATION FOR OTHER AREAS SHALL HAVE THE SAME AGGREGATE THICKNESS AND
WIDTH REQUIREMENTS AS THE STABILIZED CONSTRUCTION ACCESS, UNLESS OTHERWISE
STABILIZED AREA MAY BE WIDENED OR LENGTHENED TO ACCOMODATE A WASHING
AREA, AN OQUTLET SEDIMENT TRAP MUST BE PROVIDED FOR THE WASHING AREA.

COH STANDARD SPECIFICATION FOR STABILIZED CONSTRUCTION ACCESS.

7. STABILIZED CONSTRUCTION ACCESS SHALL BE MAINTAINED FREE OF

MIN OF 8 INCHES, SYMBOL
FEET MAX.
FILTER FABRIC
FILTER FABRIC

INTO TRENCH

- PLACE BAGS SNUG
AGAINST CURB .

BAGGED GRAVEL BARRIER
PLACE ARQUND INLET

JEXISTING CONCRETE CURB,«3

INLET PROTECTION BARRIER

(FOR STAGE !l INLETS)
BAGGED GRAVEL BARRIER

OCIOOI'OIO‘IQ‘

r‘* INLET

\
L1 ]

Cﬁl.“.‘]ﬂ'l“

EXTENSION OF FABRIC

SILT FENCE INLET PROTECTION BARRIER

R e OO
I

R IRARERLIR
N
RN
NN

SECTION

STABILIZED CONSTRUCTION ACCESS

WOOD OR METAL STAKE
(MiN 2 INCH BY 2 INCH
WOaD POST) ’

&)
INLET

- m
70

G
N

%

SYMBOL LAN

/— FILTER FABRIC

L — 4—24 INCHES

CONSTRUCTION NOTE:

f}!OO!Q‘iOD!OB

HAY BALES STAKED

PLAN

WITH 2 STAKES PER BALE

(-]
e r R
- BALE 4"-24"
e FROM INLET
L)
a
L ]
o |
L]
o | COMPACTED SOIL
o TO PREVENT PIPING
4
FLOW
PB
SYMBOL

HAY BALE INLET PROTECTION BARRIER

LTINS
R
SRASANAH
RSN

SECTION @

2 INCH BY 2 INCH WOOD

1. SEE CONSTRUCTION NOTES
FOR RFB. .

STAKE EMBEDED 8 INCHES

STAKED HAY BALE CITY OF

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

HOUSTON

INLET

N %Z%’

't~ STORM WATER POLLUTION
* PREVENTION PLAN DETAILS

{NOT TQ SCALE)

N
DIRECTER
WORKS AND ENGINEERING

OF PUBLIC

owe No: 0157101

. o . . rROW/fPL
CURBED OR FLUSH
HEADWALL REQUIRED
FOR ALL DRIVEWAY
CULVERTS
RCP CULVERT
V V \
Q
§ DITCH DITCH
gEQ 7. > . >
S¢S
XS
<
es A = - A A
Qc <
NNES
S&R
23
S =R PROPOSED —
25% | DRIVEWAY EDGE OF ROADWAY
5558
=83
Gy
wsSSx
S
Q g
Swlo
ERnS
358
Eag* A
SEXp
g5
:&fg PLAN VIEW
0wy 3
Bass STANDARD OPEN DITCH DRIVEWAY N
2@3& pur
NS © L
< 530 el6
Q
§k'a o w
SoEE L
§§§§ PROPOSED — |~
2938 DRIVEWAY .
Sudy — > DRIVEWAY
LhE — < ;Eo
2450 ~ L
[CERES o ST
S X 6” STABILIZED
RESe VNN SUBGRADE
Es%%
=3
& 88 CONCRETE
NERE ROADWAY
§ §§§ PAVEMENT
S8a3
o oRQ 6" STABILIZED PN [~ RCP CULVERT
NI SUBGRADE )
ESER j
S$88x SEE DETAIL A-5 RCP CULVERT
Grss FOR CLEARANCE
%) Wy
T
S&n=
g%@g% SECTION A—A DETAIL A-—5
§§%%§ STANDARD PIPE CULVERT CLEARANCE CULVERT CLEARANCE
[y IYST
SXIS8s

NOTES:

1. PIPE CULVERTS SHALL CONFORM TO CHAPTER 9
DESIGN REQUIREMENTS OF THE INFRASTRUCTURE
DESIGN MANUAL AND MATERIAL REQUIREMENTS
OF STANDARD CONSTRUCTION SPECIFICATION

SECTION 02631.

2. RCP CULVERT SIZE WILL BE APPROVED BY CITY
ENGINEER WITH 24" DIAMETER MINIMUM.

3. DRIVEWAY MATERIAL WITHIN THE RIGHT OF WAY
SHALL BE CONCRETE OR ASPHALT.

4. WHERE STANDARD 1'—0" CLEARANCE IS NOT
FEASIBLE, MINIMUM CLEARANCE OF 6" IS
ALLOWED WHEN APPROVED BY THE OFFICE OF
THE CITY ENGINEER (OCE).

5. DITCH FLOW LINE DIRECTION DEPICTED IS SHOWN
AS AN EXAMPLE AND MAY NOT MATCH SITE
SPECIFIC CONDITIONS. REFER TO CONTRACT
DRAWINGS FOR FLOW LINE DIRECTION AND

ELEVATIONS.

CITY

OF HOUSTON

HOUSTON PUBLIC WORKS STANDARD

DRIVEWAYS WITH CULVERTS ON
OPEN DITCH TYPE STREETS

(SCALE: NOT TO SCALE)

APPROVED BY:

95A29EFDA75B4CD

DocuSigned by:
ESM(/ WW DocusSigned by:
CITY ENGINEER E&;gé(iﬁfé&aﬂ)
DocusSigned by:
Laneg NéU({‘gN DIRECTOR OF HPW

CITY TRAFFIC ENGINEER

EFF DATE: NOV—-27-2023

DWG NO: 02754-02

JEFF DATE:JULY-01-2010

PAPE-DAWSON

2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 77042 1 713.428.2400
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

E BLACK&VEATCH

|BLACK & VEATCH CORPORATION

920 MEMORIAL CITY WAY
SUITE 600
HOUSTON, TX 77024

(713) 961-1100
TX FIRM NUMBER 258

SURVEYED BY:
UNITED ENGINEERS, INC.
FB NO. P-6182
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CITY OF HOUSTON

HOUSTON PUBLIC WORKS

LIFT STATIONS RENEWAL
AND REHABILITATION

CiviL

CIVIL DETAILS
SHEET 5 OF 9

WBS NUMBER

R—000267—-0172—-4

DRAWING SCALE

AS NOTED

CITY OF HOUSTON PM

NASIR FAZLJOO, P.E.

C—-000-505
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FILE PATH

02081-05 ; ; 02081-06
i t
] ! . 1" X 1" 1/47 NOTES:
z _: —— :_ ANGULAR FRAME
) ) ©3 L‘ ’_L S (GALVANIZED) WITH f#4 REBAR
DocusSign Envelope ID: CB71C116-B716-4899-A5EE-0D2F2CC55AF6 WELDED CORNERS ANCHOR CENTER 1. DETAIL TO BE USED WHERE STORM
L/l I EACH :SIDE TYP SEWER SIZE IS 24" DIA OR LESS.
J \ / 2 FOR SEWER GREATER 24" DIA USE
[A\\ | . 2 ] TYPE 'C’ MANHOLE.
: wE T T Ny
NOTES: w2 T == T g g4
FENCE LOCATION MAY BE ADJUSTED TO ACTUAL ] b & A g g z r 5
TREE PROTECTION FENCING ! ' 1 T -
SITE CONDITIONS. I I - | FHy NOTES TO SPECIFIER
COH IS PHASING OUT . g ; = o :
BRICK. NEW DETAILS PLAN OF TYPE "E” T
TO BE POSTED END OF COVER NOT SHOWN . —{6"— VARIES —|6"|— 1. WALL TO BE 6" CONCRETE
PROTECTED TREE FENCE SECURED TO POST AT 2019 32" STANDARD MANHOLE L e E«%LJ ??X{N 2. NOT TO BE USED IN STREET.
10’—0" ON CENTER MAXIMUM ERAME AND: COVER FOR AREA BETWEEN CURB AND
e o (SEE COH STANDARD DETAIL) *Sn_l_—VAR!ES—l . PLAN VIEW ANCHOR BOLT (TYP) PROPERTY LINE ONLY.
8" WALL TO N\ . ‘ -
, MORTAR COATING ON
LIMITS OF TREE DRIPLINE e A AL B SURPeS A PLAN VIEW . &
TEEALL {3 VARIES i 1/4" THK GALVANIZED EXISTING 2 1/2/—- 1"
AND GREATER DEPTH % < METAL PLATE ™ GRADE 1 1/? == |—— 5
VARIES e =it
T PSS S = [ U A |
P MIN | of3 2 oA “i T
'3 | .
oy / .- f O &0 . b S
£Q 3 / w ZINTT
§Q‘§ REINFORCEMENT —* | g & < 1ox o agan A
SN & < ( w 3 T ANGULAR FRAME = oo
N §t | : (GALVANIZED) WITH 1% s
SES AREA ENCLOSED BY FENCE v WELDED CORNERS,
§§§ IS TREE PROTECTION ZONE EXTEND TO FIT fapos WITH! 54 [REEAR; ANCHORS - #4 REBAR
E58 AS NEEDED TABLE N — L Z i o
x %5 SEWER SIZE VS OPENING N MEN =
208 SEWER SIZE | MANHOLE BASE SECTION SECTION
Rg: PLAN VIEW Qs | e
Sy . .
QS . R ——— EXISTING MONOLITIC 48 36
§§§§ TREE PROTECTION FENCING DETAIL REINFORCED CONS?ERWEEE 54 365" JUNCTION BOX DETAIL LID FRAME DETAIL
E 50" 42"
igig SECTION 66" OR GREATER 48"
N
T oel STORM_SEWER
P Q%E PROTECTED TREE STORM SEWER MANHOLE TYPE ’E’ FOR EXISTING MONOLITIC JUNCTION BOX WITH LID OR GRATE TOP
SReS TREE DRIPLINE -
.93
£8sd NTS NTS
SESR
S
& E%% \ 02081-07 EXIST #5@36 02081-—-08 REINFORCEMENT
AN ‘ e e e EQUAL SPACING S b e
§&\§% — S EXIST #6 @ 7 1/2" C—C [— PRECAST
QS WH.
QEER ’ ) 6'—0" IRON T—BAR POST — > 2" CIR
= §§§ = | | 48" | DIA YP
. |
§§Ql§ IRON T—BAR POST ™ PRESERVATION TAG NZ N —
Yoo B ’ (CONSTRUCTION TAPE OR RIBBON) PLASTIC MESH 9 . t \ | f
g;%% v ) CONSTRUCTION FENCE ( i nlé N ' f - FIRM INFORMATION ENGINEER'S SEAL
TYSE f g _ 15" | N
LD I = N CITY OF HOUSTON
S23IS 1 ©
[WINL'S | SPAN
§§§E | O T FLOW LINE WARIES ’“l‘ SEE TABLE HOUSTON PUBLIC WORKS
SE35 . s . . SEE PLAN AND 45l . &
S m@g o) © o) ~Z = PROFILE SHEETS ! { - EEET cone EXIST. REINF —/ Ik
W 1%) | - A
“ ‘£$§ -‘L < Elr - FINISH %414 TO REMAN |
Sax ] GRADE FLOW LINE WARIES
EEQ&" N SEE PLAN AND 1/2 WALL THK —— STORM SEWER
E - © N2 SN I S 7 SN CITY OF HOUSTON PROFILE SHEETS 18" | _ " BREAK OUT CONGRETE NOTES: 02081—-05 THROUGH 08
5388 10'-0" L A R HOUSTON PUBLIC WORKS STANDARD TIMNTT FOR COLLAR CONNECTION .
SB35 CENTER MAX LN ININPNNZNZNNINE NN - - DETAIL A fo HOLE GUL I ML Or 20 RCLTO: BE 1/2 WAL THK |—]
883 - TIE STEEL COLLAR TO =eh NNIR
gEQER 10'-0 EXISTING LONGITUDINAL 3 BOINT AND: (BATCH : P — T
§Q§§ CENTER MAX TREE PROTECTION AND EL“PTA‘C’;L;TS&E \ | ;MlN PLACEMENT IS COMPLETED = Igﬁc?rﬁeﬁhiokh’?f ETL%PETf:SATL STEEL SEE TABLEABELOW & . . APPROVED BY: APPROVED BY:
@ 2;§ GENERAL REQUIREMENTS | 3. CONGRETE COLLAR ‘SHALL BE CONSTRUCTED concrere 7 ﬂ\/\ A’f\/
§§§; FRONT VIEW DETAIL B—4 (SCALE: NOT TO SCALE) NE "S\ ° ° ® e o ’ A %ch?S%TNNGECJEJCN S(F)Lé zsgpl%ssz Lﬁcp | 4 -/ . [ 5 ; s .
£82x TREE PROTECTION FENCING DETAIL PROTECTIVE PLASTIC MESH FENCE APPR - | R Y A N OF EXISTING 96" MRC TO BE NEAT AND g I ke 4 il
& OVED BY ] F—
& gé: T . o DONE IN WORKMAN LIKE MANNER. APPROVED BY; 7o / , ‘
Q p = 7 A //
gl Suba, baawar (Lidhiatt g \ /il By ool
Qe QEFBBOCEA1F5478 A93CA10B7283453 <e \ O T L e —
ESERE = & REINFORCEMENT ——
§§ %gg CITY ENGINEER DIRECTOR OF HPW L ; - N
Sa g T s J & EFFECTIVE DATE: JUL—01-2019
S& w‘ﬂg EFF DATE: NOV—-27-2023 |[DWG NO: 01562-01 o \sﬁt /“' | FOR CITY OF HOUSTON USE ONLY
a
e . l
REINFORCEMENT MIN '
° ° WALL —{ ~o
I oelb e
BREAK OUT CONCRETE O Er YARIES
FOR COLLAR CONNECTION SEEFIE SHiters
LATERAL CONNECTION TO EXISTING X
MONOLITHIC REINFORCED CONCRETE STORM SEWER L
NTS SHEET NO.
DocuSign Envelope ID: 9B122261-CF05-457B-9A65-2650F40B66 D5
PR PW ) M ) PW PR | NOTES:
g SEE NOTE 7 SEE NOTE 7 SEE NOTE 7 SEE NOTE 7 SEE NOTE 7 |§ 1. THE MAXIMUM WIDTH BETWEEN LONGITUDINAL JOINTS SHALL
Sles  sw sB s8 L Sw__ FB |3 NOT EXCEED 15'-0".
= CONSTRUCTION JIONT e 2. ALL EARTHEN AREAS ARE TO BE HYDROMULCHED UNLESS
" CONSTRUCTION JOINT OR DEFORMED MET » .
’ 13;2 ;E m& OR DEFORMED METAL SEE NOTE 4 AL STRIP (SEE NOTE 3) 13//2’ //Frrr &AA“; ’ SHOWN OTHERWISE ON_ DRAWINGS.
' STRIP (SEE NOTE 3) 3/8"/F1 3/8 oty ! 3. CONTRACTOR MAY SAW CUT IN LIEU OF DEFORMED METAL
" 1 STRIP.
- /4" /— SEE NOTE 4 S e/ SEE NOTE 4 —\ i
-\ [~ VI~ 4. USE STRIP OF SOD GRASS TO PREVENT EROSION UNTIL

=" STAND OF GRASS IS ESTABLISHED. PAPE DAWSON
6" (Typ L on f—
(TYP) 4—1/2" CONCRETE 5. AN EQUAL OR LARGER AREA OF WELDED REINFORCEMENT

SIDEWALK (TYP) BAR CONFORMING TO ASTM A497, MAY BE SUBSTITUTED

o i of[e—prrt—th

SAND BEDDING (TYP)

- D(SEE NOTE 7) FOR REBARS LISTED IN TABLE 1. 2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 770421 713.428.2400
, LONGITUDINAL
2 6. IF AVAILABLE ROW IS NOT SUFFICIENT TO ACCOMMODATE
STEEL g&%l#gg SIDEWALK WIDTH (SW) ACCORDING TO IDM REQUIREMENTS, TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
STABILIZED TRANSVERSE LONGITUDINAL ENGINEER SHALL OBTAIN A VARIANCE FROM THE CITY
SUBGRADE STEEL STEEL TRANSVERSE ENGINEER.
STEEL
7. REFER TO CONTRACT DRAWINGS FOR PAVEMENT WIDTH (PW)
AND PAVEMENT THICKNESS (D), MEDIAN (M), PEDESTRIAN
TYPICAL DOUBLE ROADWAY SECTION FOR CONCRETE PAVEMENT WITH CURBS REALM (PR), SIDEWALK (SW), FRONTAGE BUFFER (FB), AND
SAFETY BUFFER (SB) WIDTHS.

B PR DEFORMED METAL STRIPS TO BE USED WHEN THIS DIMENSION EXCEEDS 30’-0” PR | BLACK & VEATCH
a SEE NOTE 7 SEE NOTE 7 S
g! B, sW sB s8 __SwW ,FB|§ ®
n:l ! ['4

| 3/87 /FT MIN CONSTRUCTION JOINT SEAL 3/8° /FT MIN i

' 1/2"7 /FT MAX DEFORMED DEFORMED 1/2" /FT MAX | I

METAL STRIP !
. s o« e s o [BLACK & VEATCH CORPORATION .
-y
® 1/4°/F1 1/47/FT ‘--ﬁ‘e .O-.F r;‘ \'\
, |- 4 ; — o 920 MEMORIAL CITY WAY EaPS AR Sy |
4-1/2" CONCRETE T 7 R RN e - P e ”~ *
SIDEWALK (TYP) e R B MV—L ILJ(.) 2 B 3" COMPACTED SUITE_600

”
SAND BEDDING (TYP) HOUSTON, TX 77024 ’....:" A

; uu...."'"“ &
(713) 961—1100 ‘ JOHN W LI uu‘

srvvennaart, LACY

D/3 (3"MIN TYP)

s
TRANSVERSE
STABILIZED STEEL CONSTRUCTION JOINT

' 3 Ll YT TR U
% 90202 "#"7

LONGITUDINAL
STEEL

ui
%)
>
Q
Mo
98
O .
SES
Quk
R
1%}
£25
833
3ok
O % “
EgY
Hag
bINE
°Q
e
=59
31
'3
0
1%} Ll\-l ~
WFO
Ly
QT &
Qg &
<35S
Q
S ;z
SUBGRADE OR DEFORMED METAL
ESS STRIP T™X FIRM NUMBER 258 XX CENSED &g
SE . o :
LG *e Ns M
g2 TYPICAL SINGLE ROADWAY SECTION FOR CONCRETE PAVEMENT WITH CURBS ‘\ 6:9 MO \%ﬁ","
(N . IONAL G
SURVEYED BY: Lo AL ONAL XS
S«
sl TABLE 1 UNITED ENGINEERS, INC.
gl REINFORCING STEEL BAR SIZES AND SPACINGS FOR VARIOUS PAVEMENT THICKNESSES (D) WITH: MAXIMUM TRANSVERSE CONTROL JOINT SPACING = 20'-0" FB NO. P-6182
28 MAXIMUM EXPANSION JOINT SPACING = 80'—0" .
I<¢ fc' = 4,000 PSI/28 DAYS AND FY = 60,000 PSI
2y APPROVED BY: APPROVED BY:
g 3(§ LONGITUDINAL STEEL TRAVERSE STEEL
0wy PAVEMENT PAVEMENT #4 BARS #5 BARS #6 BARS #4 BARS #5 BARS #6 BARS [M
LR L kanwar
EE< THICKNESS 'D' | WIDTH 'PW Sutal Fan - -
263 (IN) (G NUMBER OF END BAR NUMBER OF END BAR NUMBER OF END BAR
S¢S SPACING (IN) SPACING (IN) SPACING (IN) SPACING (IN) | SPACING (IN) | SPACING (IN) CITY ENGINEER
SR
0S8 BARS SPACING (IN) BARS SPACING (IN) BARS SPACING (IN) HOUSTON PUBLIC WORKS
283 APPROVED BY:
g%: 6 28 17 20.50 4.00 - - - - - - 36 - - N
S - - = = - - - - —
g£3s 7 25 17 18.25 4.00 36 E
Sxk 7 35 24 18.00 3.00 - - - - - - 36 - - ﬂ"’p¢%"z
uog
oy 7 36 25 17.75 3.00 - - - - - - 36 - - DIRECTOR OF HOUSTON PUBLIC WORKS
53t g El 25 w55 | a0 - - - - - - » - - AND REHABILITATION
D Z - 2 18.00 3.00 - - - = - - 36 - - EFF DATE: NOV—27-2023 DWG NO: 0275101
S EE 7 45 31 17.75 3.75 - - - - - - 36 - -
3 8 8 25 20 15.50 2.75 13 24.50 3.0 - - - 36 36 -
o558 8 34 27 15.50 2.50 17 25.00 4.0 - - - 36 36 -
Q §§ 8 35 27 16.00 2.00 18 24.25 4.0 - - - 36 36 - CIVIL
) 8 36 28 15.75 3.25 18 25.00 3.0 - - - 30 36 -
52% 8 44 24 15.75 4.00 22 24.75 4.0 - - - 30 36 - C IVI L D ETAI LS
gag 8 45 35 15.75 2.25 23 24.25 3.0 - - - 30 36 B
z L B 25 22 14.00 3.00 14 22.50 4.0 - - - 36 36 -
$¥3 9 34 31 13.50 2.00 19 22.25 35 - - - 30 36 - S H EE I 6 O F 9
Hoa B 35 31 13.75 3.75 20 21.75 35 - - - 30 36 B
S&8 9 36 32 13.75 3.00 21 21.25 35 - - - 30 36 - CIT Y OF HO l STON
gL 9 44 39 13.75 2.75 25 21.75 3.0 - - - 24 36 -
oop B 45 39 14.00 4.00 26 21.25 45 24 36 HOUSTON PUBLIC WORKS STANDARD
o . . . ) - - - -
IR
] 10 25 24 12.75 3.50 17 18.25 4.0 - - - 36 36 36
Moo |'|'Y S'l'
o 10 34 33 12.50 4.00 21 20.00 4.0 - - - 30 36 36 WBS NUMBER FOR C OF HOUSTON USE ONLY
z §L$ 10 35 34 12.50 3.75 23 18.75 4.0 - - - 30 36 36
>y 10 36 35 12.50 3.50 24 18.50 3.0 - - - 30 36 36
@ =
o 20 10 44 44 12.00 4.00 29 18.50 45 - - - 24 36 36 CONCRETE PAVEMENT R—000267—0172—4
283 10 45 44 12.50 3.00 29 19.00 3.0 - - - 24 36 36 DETAILS
S 1 25 27 11.25 3.00 17 18.25 4.0 12 26.75 3 36 36 36
880 11 34 36 11.50 2.75 24 17.50 25 17 25.00 4 24 36 36
xS 11 35 37 11.50 3.00 24 18.00 3.0 17 25.75 4 24 36 36 FOR OITY OF HOUSTON USE OnLY DRAWING SCALE
pE= 11 36 40 11.00 2.00 25 17.75 3.0 17 26.50 4 24 36 36
Se
389 1 44 48 11.125 2.50 30 18.00 3.0 21 26.00 4 24 36 36
Q=
3 :% 11 45 49 11.125 3.00 31 17.75 4.0 22 25.50 3 24 36 36 AS NOTED
hEx 2 25 - - - 19 16.25 4.0 13 24.50 3 36 36 36 DRAWING SCALE
0
El‘;’js 12 z; - - - 22 12.28 jg :2 ;jgg ; Zi ;Z ;2 MINIMUM LAP LENGTH (L) NOT TO SCAE C"Y OF HOUSTON PM
Sw - - - . . . :
L
Egmgz 12 36 - - - 27 16.25 45 20 22.25 45 24 36 36 A # 4 BARS ; L = 22 INCHES
%g"‘iz 12 44 - - - 33 16.25 4.0 24 22.50 5 24 30 36 g i 2 gﬁgg Lz g; mg:gg
Y . i =
Su §§ 12 45 - - - 35 15.75 3.0 25 22.25 3 24 30 36 NASIR FAZLJOO’ P.E.
SESS
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DETECTABLE WARNING SURFACE IF
REQUIRED. SEE NOTE 9 (TYP)

DRIVEWAY WIDTH

/

BOARD EXPANSION JOINT OR

-’ "
%" SAW CUT PREFORMED JOINT

EXISTING
SIDEWALK (TYP)

Y

ROW/PL SEE TABLE 2} — o o
@ SCORE
o] Yoo s/ T
oo}
w z 1:12 MA
x| O
oz
Ll \_
nt END CURB AT BEEPE%%D PROPOSED CONCRETE
@ |SIDEWALK (TYP) SIDEWALK (TYP)
FACE OF CURB
- }

CONCRETE A
STREE -

PLAN VIEW
DRIVEWAY

DRIVEWAY WIDTH
SEE TABLE 2

1/2"

PROPOSED
DRIVEWAY

112 (Max)Y
i =
[ —

3" COMPACTED SAND
BEDDING

6" STABILIZED SUBGRADE
%" BOARD EXPANSION JOINT OR
%" SAW CUT PREFORMED JOINT

SECTION A—-A
PROPOSED SIDEWALK THROUGH DRIVEWAY
WITH EXCESSIVE ELEVATION DIFFERENCE
WITH EXISTING SIDEWALK

CONCRETE
CURB I sw
SEE NOTE 8

_2% ().

—
o
SCORE |\

PROPOSED
SAW CUT ‘\

CONCRETE
PAVEMENT

SINGLE FAMILY

JOINT OR J"SAW CUT

6" STABILIZED PREFORMED JOINT

SUBGRADE ALL OTHERS

SECTION B-B
TYPICAL DRIVEWAY SECTION

WARRANTY OF ANY KIND IS MADE BY THE CITY OF HOUSTON FOR ANY PURPOSES WHATSOEVER. THE CITY OF HOUSTON ASSUMES NO RESPONSIBILITY FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE TEXAS ENGINEERING PRACTICE ACT. THE DESIGN REQUIREMENTS ON THIS STANDARD DO NOT PURPORT TO ADDRESS ALL OF THE SAFETY CONCERNS ASSOCIATED
WITH THEIR USE. THE ENGINEER OF RECORD (EOR) IS TO REVIEW THESE DESIGN REQUIREMENTS AND BY AUTHORIZING THEIR USE, ACCEPTS RESPONSIBILITY FOR THEIR APPLICABILITY, ADEQUACY AND SAFETY. NO

DISCLAIMER:

EXISTING
CURB (TYP

1
- = ___i _____ o e
GUTTERLINE @ 4\7 o ’
EXISTING J o SAW CUT AND EXPOSE 15

OF REINFORCING STEEL
(MIN. SAW CUT DEPTH=2")

DETECTABLE WARNING SURFACE IF
REQUIRED. SEE NOTE 9 (TYP)

SIDEWALK (TYP)

p EXISTING
/ (TYP)

%" BOARD EXPANSION
JOINT OR %" SAW CUT
PREFORMED JOINT

3" BOARD EXPANSION #3 BAR @18" C—C EACH WAY
MIN. LAP LENGTH=16"

#4 BAR ©@24” C—C EACH WAY
MIN. LAP LENGTH=22"

SIDEWALK

_me STREET WITH

6" CURB

PROPOSED CONCRETE

PR

SB

SEE NOTE 8

SW

FB

(TYp.)

3" COMPACTED

SAND

PROPOSED 4 1/2"
SIDEWALK

SPC

5
(TvP.)

1/4" R
_3/8" /FT(aN) N
B/,

6" (TYP.)

BED

2.00% (MAX.

NB—#3 BARS MIN.

SPC
SEE TABLE 1

LAP LENGTH=18"

SECTION C=C
TYPICAL SIDEWALK SECTION

TABLE 1

REINFORCING STEEL INFORMATION

FOR 4 % "

THICK

SIDEWALKS

EXPANSION JOINT SPACING = 40 FT
fc’ = 3,500 PSI AND fy = 60,000 PSI
REFER TO CONTRACT DRAWINGS FOR SIDEWALKS WIDER THAN 6 FEET.

VNN

MATCH EXISTING GRADE

EXISTING
GRADE

LONGITUDINAL STEEL
SIDEWALK | SIDEWALK #3 BARS TRANSVERSE STEEL
THICKNESS |~ WIDTH [ oo T SpACING #3 BARS SPACING
(IN) (FT) nap A END BAR (IN)
BARS SPC SPACING (IN)
"NB” (IN)
45 5 3 27 3
45 6 4 22 3
TABLE 2

NOTES:

1.

REPAIR, RECONSTRUCTION OR REPLACEMENT OF 7.
SIDEWALKS SHALL MEET PERMITTING REQUIREMENTS
OF CODE OF ORDINANCES SECTION 40-552.

CURB RAMPS THAT ARE STEEPER THAN A 1:12 MAX
SLOPE WILL NOT BE ACCEPTED BY THE CITY OF
HOUSTON.

REFER TO CONTRACT DRAWINGS FOR PEDESTRIAN
REALM (PR), SIDEWALK (SW), FRONTAGE BUFFER
(FB), AND SAFETY BUFFER (SB) WIDTHS.

FOR REPAIR, RECONSTRUCTION, OR REPLACEMENT 8.
OF EXISTING SIDEWALKS:

2.1. EXISTING SIDEWALKS LESS THAN OR EQUAL
TO 20 FEET IN TOTAL LENGTH: 9. DETECTABLE WARNING SURFACES:

2.1.1.  THE PROPOSED SIDEWALK WIDTH 9.1.

WILL BE ALLOWED TO MATCH THE

EXISTING SIDEWALK.

SIDEWALK SHALL HAVE A DETECTABLE
WARNING SURFACE WHERE:

9.1.1.  SIDEWALK INTERSECTS TYPE C
DRIVEWAYS (COMMERCIAL DRIVEWAYS)
THAT ARE STOP, YIELD, OR TRAFFIC
SIGNAL CONTROLLED; OR

2.2. EXISTING SIDEWALKS GREATER THAN 20 FEET
IN TOTAL LENGTH:
2.2.1.  THE SIDEWALK WIDTH FOR THE

ENTIRE PROPERTY WIDTH SHALL BE

IMPROVED TO MEET WIDTH

REQUIREMENTS ACCORDING TO THE

LATEST INFRASTRUCTURE DESIGN

MANUAL. 9.2

SIDEWALK SLOPE IS GREATER THAN
1:20 AND INTERSECTS A TYPE C
DRIVEWAY (COMMERCIAL DRIVEWAY)

DETECTABLE WARNING SURFACES ARE
OPTIONAL WHERE SIDEWALKS INTERSECT TYPE
A DRIVEWAYS (SINGLE FAMILY RESIDENTIAL
HOUSES OR DUPLEXES) OR TYPE B

2.3. 20 FOOT TOTAL LENGTH IS DEFINED AS:

2.3.1.  UP TO 10 FEET ON BOTH SIDES OF DRIVEWAYS (SHARED ACCESS/SHARED
THE DRIVEWAY; OR DRIVEWAYS).
2.3.2.  UP TO 20 FEET WHEN SIDEWALK 9.3. REFER TO STANDARD DETAILS 02775-06 TO

AFFECTED IS LOCATED ONLY ON
ONE SIDE OF THE DRIVEWAY.

02775-07 FOR DETECTABLE WARNING
SURFACE STANDARDS.

ALL JOINTS ALONG THE SIDEWALK SHALL BE
CONSTRUCTED ACCORDING TO DRAWING 02752-02
AND SPECIFICATION 02752.

DRIVEWAYS SHALL BE MINIMUM 6" THICK FOR
SINGLE FAMILY AND DUPLEXES. DRIVEWAYS SHALL
BE MINIMUM 7" THICK FOR ALL OTHERS

(lLE. COMMERCIAL, INDUSTRIAL, ETC.)

DRIVEWAYS AND SIDEWALKS SHALL BE
CONSTRUCTED WITH PORTLAND CEMENT CONCRETE
AND INCLUDE 5 1/2 SACKS OF CEMENT PER
CUBIC YARD OF CONCRETE.

ALL RAMPS AND SIDEWALKS/WALKWAYS SHALL BE
CONSTRUCTED IN ACCORDANCE WITH HOUSTON
PUBLIC WORKS STANDARDS, TEXAS ACCESSIBILITY
STANDARDS (TAS) AND AMERICANS WITH DISABILITIES
ACT (ADA) REQUIREMENTS. IF THERE IS A CONFLICT
IN THE REQUIREMENTS, THE STRICTEST
REQUIREMENTS SHALL GOVERN.

APPROVED BY: APPROVED BY:

DocuSigned by.

@m Fauwar

OEFBB0CE41FE478,

DocuSigned by.

[kMNf Ney Yev

95A20EF

CITY ENGINEER
APPROVED BY:

CITY TRAFFIC ENGINEER

DocuSigned by.

Ltttk

4108728

DIRECTOR OF HOUSTON PUBLIC WORKS

EFF DATE: NOV-27-2023 DWG NO: 02754-01B

DRIVEWAY DESIGN CRITERIA ()2

(FOR SINGLE FAMILY RESIDENTIAL HOUSES OR

TYPE A DRIVEWAY

TYPE

B DRIVEWAY

(SHARED ACCESS/SHARED DRIVEWAY)

TYPE C DRIVEWAY
(COMMERCIAL DRIVEWAY)

TRAFFIC TYPE DUPLEXES)
WIDTH (FT) RADIUS (FT) WIDTH (FT) RADIUS (FT) WIDTH (FT) RADIUS (FT) CITY OF HOUSTON
MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX HOUSTON PUBLIC WORKS STANDARD
ONE—WAY 10 12 4 10 12(8) 16(3) 409) 1008 15 20 10 20
TWO-WAY 109 24® 4 10 16(® 24 4 10 24 35 10 20

(1) REFER TO INFRASTRUCTURE DESIGN MANUAL ARTICLE 15.2.07.C.1.F FOR DRIVEWAYS THAT REQUIRE A VEHICLE SWEPT PATH ANALYSIS.

(2) REFER TO INFRASTRUCTURE DESIGN MANUAL ARTCILES 15.2.07.C.1.G.(1) AND 15.2.07.C.1.G.(2) FOR TYPE 1 PAE AND TYPE 2 PAE REQUIREMENTS.

(3) THE MINIMUM WIDTH FOR JOINT ACCESS DRIVEWAY IS 12 FT.
(4) REFER TO CHAPTER 42 OF THE CODE OF ORDINANCES FOR DRIVEWAY WIDTHS FOR NARROW LOTS.

(5) ONLY MURS AND COURTYARD STYLE DEVELOPMENTS ON CORNER LOTS CAN HAVE ONE—WAY DRIVEWAYS.
(6) REFER TO CHAPTER 42, SECTION 42—146 OF THE CODE OF ORDINANCES FOR EXCEPTIONS TO THE MINIMUM DRIVEWAY WIDTH FOR SHARED DRIVEWAYS.

DRIVEWAY DETAIL WITH 67
CURBED STREETS

FOR CITY OF HOUSTON USE ONLY

DRAWING SCALE

NOT TO SCALE

LIMITS OF PAVEMENT RESTORATION
SEE NOTE 4

EXISTING
FLEXIBLE BASE

COH STANDARD SPECIFICATIONS

" 1 18”

EDGE OF TRENCH

PIPE EMBEDMENT AND BACKFILL PER

y vvyv

VVVVVVVV

VVVVVVYN

K

VVVVV VVVVVV

18"

.

=
N
.
B

VARIABLE

Wm

ELEVATION A

EXISTING SUBGRADE

BASE REPAIR SHALL BE MADE WITH

FLEXIBLE BASE MATERIAL PER
SPECIFICATIONS

REPAIR OF FLEXIBLE BASE PAVEMENT

SEE NOTE 4

DOWEL (TYP)
(USE DOWELS PER NOTE 1)

LIMIT OF PAVEMENT RESTORATION

/A

COH STANDARD SPECIFICATIONS

2n

SELECT BACKFILL MATERIAL

EDGE OF TRENCH

PIPE EMBEDMENT AND BACKFILL PER

EXISTING ASPHALT
SURFACE

EXISTING CONCRETE PAVEMENT

VARIABLE

(SEE NOTE 3)

FOR SIZE AND SPACING

OF REINFORCING
(SEE COH STANDARD DETAIL)

ELEVATION B

REPAIR OF REINFORCED CONCRETE PAVEMENT

ALL OF THE SAFETY CONCERNS ASSOCIATED WITH THEIR USE. THE ENGINEER OF RECORD (EOR) IS TO REVIEW THESE DESIGN REQUIREMENTS AND BY AUTHORIZING THEIR

USE, ACCEPTS RESPONSIBILITY FOR THEIR APPLICABILITY, ADEQUACY AND SAFETY. NO WARRANTY OF ANY KIND IS MADE BY THE CITY OF HOUSTON FOR ANY PURPOSES

THE USE OF THIS STANDARD IS GOVERNED BY THE TEXAS ENGINEERING PRACTICE ACT. THE DESIGN REQUIREMENTS ON THIS STANDARD DO NOT PURPORT TO ADDRESS
WHATSOEVER. THE CITY OF HOUSTON ASSUMES NO RESPONSIBILITY FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

DISCLAIMER:

A/

—— EXISTING SUBGRADE

REPLACED CONCRETE SHALL BE
IN ACCORDANCE WITH SPECIFICATIONS

NOTES:

1.

EXPOSE 15" OF REINFORCING STEEL AT
PROPOSED SAWED JOINT.
STEEL EXISTS, USE HORIZONTAL DOWELS.
HORIZONTAL DOWELS SHALL BE #6 BAR, 24"
LONG, 24" C—-C, DRILLED AND EMBEDDED 8"
INTO THE CENTER OF THE EXISTING SLAB. WITH
"PO ROC” OR EQUAL.

IF REINFORCED CONCRETE IS OVERLAYED WITH
ASPHALT, REPLACE WITH 2" MIN HMAC

SURFACING.

REFER TO STANDARD DETAIL 02751-01 FOR
REINFORCING STEEL REQUIREMENTS.

REFER TO STANDARD DETAIL 02951-01
THROUGH 03 FOR PAVEMENT RESTORATION

LIMITS.

IF NO REINFORCING
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DocuSign Envelope ID: 9B122261-CF05-457B-9A65-2650F40B66D5

#4 DEFORMED BAR NOTES . DocuSign Envelope ID: 9B122261-CF05-457B-9A65-2650F40B66 D5
EMBEDDED IN EXISTING -
ﬁ NOTE 3 CONCRETE WITH EPOXY 1. STEEL TO MEET ASTM STANDARD < NOTES:
. — : . SPECIFICATIONS FOR CONCRETE REINFORCING - 1. STEEL TO MEET ASTM STANDARD
: . . _ 6 BARS. | SPECIFICATIONS FOR CONCRETE REINFORCING
1/4” R v [ = — - , & _ BARS. UNITS TO BE SPACED 12” CENTER ON
: 2 B jr
4 - : a 2.EXPANSION JOINT TO BE PLACED AT THE END 2 4 1R ’ o a2 . A CENTER.
7L 4 p OF EACH CURB RADIUS AND SPACED AT A v o a0 : JOINT SEAL © ‘ ) AT 3
Q - 4 4 MAXIMUM DISTANCE OF 3 FEET MAXIMUM v o e L 7 . < e @ . 2. EXPANSION JOINT TO BE PLACED AT THE END
a I ' 4 SPACING FOR CONTROL JOINTS SHALL BE 5 ~ : — NAL . 9 : flz - @ @ ’ —L7 OF EACH CURB RADIUS.
< : 4 4 . :
N 7 PLASTIC TUBE — © % FEET. > SEE . : 4 P g 2" : :
s » p ~ TABLE 1 R 26 GAUGE : 3 9 ’ - 3. CENTER DOWEL HORIZONTALLY ON JOINT.
M1 VAN A - e 3.CENTER DOWEL HORIZONTALLY ON JOINT. L _ : / PLASTIC TUBE o , -4 2 7
. , . 4. CENTER DOWEL VERTICALLY IN CONCRETE
SMOOTH BAR P A= “ 4.CENTER DOWEL VERTICALLY IN CONCRETE AS 4 Lz zrrrs R BASE. EXTEND THICKENED CONCRETE AS
— S - = o ﬂ SAW CUT MIN. 2” NEEDED TO MAINTAIN A 2 INCH MINIMUM SECTION NEEDED TO MAINTAN 3" MIN COVER.
N 4 /\ a4 ' a4 INTO EXISTING COVER. = ‘
o a 7 . CITY OF HOUSTON APPROVED PRODUCTS MAY
N . /\ T e a < 4 - A DEFORMED METAL STRIP % BE USED AS JONT PLATE. ALTERNATIVE.
[3 . - . T N .
§ N L PROPOSED EXISTING . P
g3 S SEE TABLE 1 - Ay \ e 2 o a o
SS8 9 2 - § a SEE TABLE 1 7
NE 9\ 4° 4 4 4 : SECTION gER v %" JOINT SEAL
RE3 < a . Seg 4 a0, , AS SPECIFIED
S i “IA AN - : A SIDEWALK TO EXISTING SIDEWALK NSH . 4
[ SRS L 8 . . . -
&R J EX : . g : .4
L=z = e: A . .
535 %" BOARD EXPANSION £x8
08 O FILER PRE—MANUFACTURED gas .
4 DEFORMED Roz " .
Eg; SECTION JOINT PLATE éAR R N §$§ % BOARDJOE”zﬁAgLStgg PRE—MANUFACTURED ST T
Sy EXISTING CONCRETE WITH 23 JOINT PLATE b o
2558 DOWEL TYPE EXPANSION JOINT EPOXY 8gs SECTION B
Y s S .
ao¥k 0o R Sy (O
2353 | 2 5, . §§§§ DOWEL TYPE EXPANSION JOINT T < R | R . a4
=S¢ | " = s ‘ 4 Byl L e CONCRETE[[PAVEMENT ~ #* ¢ "= ‘o4 "2
g%gé i ‘ %) < 4 é’%éé | f’ a4 ‘4v7 i R A . . » 3
@3 ::l# : p “+% R gy = Sw ; —
o] a A a
= Q a4 @ § z< © Swo
SEy Y .- ' B al Ty, M : T= a T3 ;
83 ' < 2 ) s Y x < N
ER=I R 4 : ; = 4 . < shod
B | ) o *le. " e " e) B ) b — SECTION
S X < o . e 4 a 4 M o . E EQ’
NS : - St T £ 7 4 €33 .
w850 b aw o, _ - = 4 2 9. A 3 oss o © CONSTRUCTION JOINT SEAL
S PLAN VIEW IR WA FENC R S "z P »
SQo = - s
eI == ¥y [“3ai
§%E§ SECTION PROPOSED | EXISTING E%i@ TABLE 1
Saldy JOINT PLATE =20 v fEe 1ABLE 1
SE3S == E=5 PLAN VIEW
TWh=Z ] T L/AIN _ VILVY
§§§§ CONTROL JOINT SECTION §;§§ JOINT PLATE
g : TURE DOWEL SIZES AND SPACINGS
TR (3 SIDEWALK TO EXISTING DRIVEWAY S8as PAVEMENT
§533 . CITY OF HOUSTON S THICKNESS
L. 1/4"| ™ [NINLS
Sgsg . ' TABLE 1 HOUSTON PUBLIC WORKS STANDARD Budy . (IN) DIAMETER | LENGTH | SPACING
Qeng| V4 OM | 5533 |?g (IN) (IN) (IN) CITY OF HOUSTON
RES - - - 5892 » 1/4" ™ HOUSTON PUBLIC WORKS STANDARD
£=389 | PAVEMENT | DOWEL SIZES AND SPACINGS SIDEWALK EXPANSION AND g:;g 1/4" DIA S 6 3/4 18 12
§3 X THICKNESS §EQ N
5588 L L Y ) DIAMETER | LENGTH | SPACING CONSTRUCTION JOINT DETAILS EE§§ I=+—1L l ! 8 12 PAVEMENT EXPANSION AND
88« . o IN IN IN £x38
1 j vl o W | o (SCALE: NOT TO SCALE) S | : 8 ‘ 18 12 CONSTRUCTION JOINT DETAILS
§8x3 . = 41/2 1/2 18 12 APPROVED BY: 88«3 —t — - 9 11/4 18 12
@§§§ | 1 5 /2 " > e £58d - - 7 - - (SCALE: NOT TO SCALE)
8835 | DOWEL DA —— Subail kanwar Docusinedy 8858 | | « APPROVED BY:
% §§; + 1/1 6" | 6 3/4 18 12 OEFBBOCEA1F5478 @/%MJ) [%) §h§ | ‘l 1 1 1/4 18 12 DocuSl‘gncdby
NS CITY ENGINEER o &S Sulail kanwar
[ 7 1 18 12 DocuSigned by XSS Y T 11/4 FOBOCE41F5478
%) &§ DIRECTOR OF HPW g%a@ 12 / 18 12 OEFBBOCE41F5478 &’f%
Q 3 »
= ELEVATION VIEW klve veUlfeny NS DOWEL DIA + 1/16" — | __CITY ENGINEER ol Waldoch
%0&85 95A29EFDAT75B4CD. Q%&% ecusianedy DIRECTOR OF HPw
WL S8 CITY TRAFFIC ENGINEER EF,R kitlne VeV €N
SRR JOINT PLATE csby ELEVATION VIEW HIkE NEVY
{EI&s EFF DATE: NOV—27—2023 [DWG NO:  02752—02 L EIE CITY TRAFFIC ENGINEER
§§:§§ JOINT PLATE EFF DATE: NOV—27—2023 [DWG NO: 0275201
< : —27— : -
DocuSign Envelope ID: CB71C116-B716-4899-A5EE-0D2F2CC55AF6 DocuSign Envelope ID: 9B122261-CF05-457B-9A65-2650F40B66D5
NOTES NOTES:
—_— CURB RAMP REQUIRED, MATCH THICKNESS 1. 6X6 — W2.9XW2.9 WELDED WIRE FABRIC MAY BE
10" MIN 10" MIN CURB OR EDGE 1. EXTENT OF PAVEMENT REPAIR SHALL BE PERPENDICULAR AND SEI;EATL TOO2 7S7T5AN(§>2ARD T 6" OR 7" OF DRIVEWAY ms%aBltlE L1IEU OF THE REINFORCING STEEL GIVEN
OF PAVEMENT - — < " ~
SEE_NOTE 3.b SEE NOTE 3.a PARALLEL TO TRAVEL WAY. "TYPICAL CURB RAMP b1 EXISTING 4.5" SIDEWALK
DETAILS” EXPANSION JOINT DRIVEWAY 2. REINFORCED CONCRETE SIDEWALKS THRU —_—
| 2. WIDTH: REQUIRED (TYP) — — | DRIVEWAYS OPENINGS SHALL BE EITHER 6" THICK
REPLACE PANEL WIDTH TO NEAREST CONSTRUCTION OR EXPANSION P . | . OR 7" THICK AS SPECIFIED ON 6" STABILIZED 2107 CITYWEST BLVD, 3RD FLR | HOUSTON, TX 77042 | 713.428.2400
| JOINT BEYOND EDGE OF EXCAVATION. < | L 7 = 1 f < ] ggggmﬁfmﬁg’% STEHEE CT%NZ?:RS"(')“SSTSOTEEETANDARD TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
- DETALLS 02754—01A, 02754-01B, 02754-03
3. LENGTH: / [ —— a— ' ' '
AND 0275404
| Ei&’\“”lﬂ%% a. MINIMUM LENGTH OF PAVEMENT REPAIR ALONG TRAVEL WAY IS 10° EXISTING SIDEWALK / ' REFER TO STANDARD DETAIL
(SEE NOTE 9) FROM THE NEAREST JOINT. SMOOTH BAR 02752-02 "SIDEWALK EXPANSION 3. MAXIMUM SPACING FOR EXPANSION JOINTS SHALL
| b. IF EXTENT OF PAVEMENT REPAIR IS LESS THAN 10’ FROM EXISTING MIN. AND CONSTRUCTION JOINT DETAILS” BE 40 FEET.
CONSTRUCTION OR EXPANSION JOINT, EXTEND PAVEMENT REPAIR __ EXPANSION BOARD FOR MORE REQUIREMENTS 4. CONTRACTOR SHALL CONSTRUCT SIDEWALK IN A BLACK &VEATCH
TO EXISTING JOINT. ROW/PL " MANNER NOT TO BLOCK THE NATURAL DRAINAGE
| FB (SEE NOTE 7) DETAIL D4 FROM ADJACENT PROPERTY. ®
« 4. SAW CUT AND EXPOSE 15" OF REINFORCING STEEL AROUND EDGE OF S _—
o] o]
gEg PANEL REPLACEMENT. PROVIDE HORIZONTAL DOWELS (PER gig VARIANCE REQUIRED DRIVEWAY /SIDEWALK HEADER 5. ALL RAMPS AND SIDEWALKS/WALKWAYS SHALL BE
Seg - - - — - - - - - — — — 7 - - - — SPECIFICATION SECTION 02951—PAVEMENT REPAIR AND RESTORATION) g%g FOR CURVING WALK CONSTRUCTED IN ACCORDANCE WITH HOUSTON
g'gn? | IF REINFORCING IS BROKEN OFF OR DOES NOT EXIST. NN TO MISS EXISTING g#’f,b'DiR‘ggRKTSASST’:',“Q%A%SE’RE;,fS QﬁﬁESS'B'L'W |BLACK & VEATCH CORPORATION A sY
£ 53 £ 53 OBSTRUCTIONS DISABILITIES (ACT)(ADA) REQUIREMENTS. IF THERE "'-1E OF r‘ W '
ESS £ . - .
$3s | 5. REPLACE CURB WHEN ADJACENT LANE IS REPLACED. §§§ INCLUDING TREES TABLE 1 IS A CONFLICT IN THE REQUIREMENTS, THE 920 MEMORIAL CITY WAY e -\?_g.--------.,g* ".7 .
Roz Roz e STRICTEST REQUIREMENTS SHALL GOVERN. Pyt "'40 )
53R 6. MAINTAIN EXPANSION JOINTS AT EXISTING LOCATIONS UNLESS 538 REINFORCING STEEL INFORMATION SUITE 600 2k "\ ()
?gg | OTHERWISE DIRECTED BY CITY ENGINEER. ?gja: SEE FOR 4 % ” THICK SIDEWALKS 6. CURB RAMPS THAT ARE STEEPER THAN A 1:12 HOUSTON, TX 77024 ;." H *
S g NOTE 7 2 MAX SLOPE WILL NOT BE ACCEPTED BY THE CITY ’ gt e, *
oSs NS EXPANSION JOINT SPACING = 40 FT OF HOUSTON UNLESS NOTED OTHERWISE JOHN W I &rasrtease
N | 7. SPECIALTY PAVEMENTS (IE: BRICK PAVERS) TO BE REPLACED WITH $Sey PROPOSED SIDEWALK fc' = 3,500 PSI AND fy = 60,000 PSI ' (713) 961-1100 Bro L W. LAGY '8
IS S Thedengy,
S, MATCHING PAVEMENT IN ALL CASES. S, T0 MEET EXISTING REFER TO CONTRACT DRAWINGS FOR SIDEWALKS WIDER THAN 6 FEET. 2. REFER TO CONTRACT DRAWINGS FOR SIDEWALK (AN 0 2'-- rveasgene,d -
ozl oBRS CONCRETE DRIVEWAY (SW), FRONTAGE BUFFER (FB), AND SAFETY TX FIRM NUMBER 258 f'%'.. Yo
R8s | // | 8. REPLACE PAVEMENT MARKINGS IN ACCORDANCE WITH CITY OF HOUSTON Q&R ! (SEE DETAIL "D4") LONGITUDINAL STEEL BUFFER (SB) WIDTHS. t o’“"'-"'ENSE“.-"Q, -
%lou)g% _——_——1—— — — _— — — STANDARD SPECIFICATIONS 02764—RAISED PAVEMENT MARKERS AND %t},"é‘% SIDEWALK SIDEWALK WIDTH TRANSVERSE STEEL ‘6\‘9\9}.”.""“..0\
§§§5 | | 02767—-THERMOPLASTIC PAVEMENT MARKINGS. gl@fg THICKNESS 1) #3 BARS #3 BARS SPACING SURVEYED BY: | o) ONAL -
R §o93 | (IN) (IN) . AR
Ss.08 gx.0 / END BAR
g%%: | | 9. EXTENT OF EXCAVATION INCLUDES 18" OVERCUT AS SHOWN ON €83 NO. OF Spgﬁ')“c SPACING UNITED ENGINEERS, INC. _
SE.8 EXTENT OF STANDARD DETAIL 02951-04 PAVEMENT REPAIR DETAIL FOR STREET S=xg (IN) FB NO. P-6182
S | PAVEMENT CUTS (FLEX—BASE PAVEMENT & CONCRETE PAVEMENT) SR % EXPANSION JOINT
Zesd | REPAIR CONSTRUCTION OR : gass Frefp} | REQUIRED (TYP) 45 S 3 27 3 48
S EXPANSION JOINT S g | 45 6 4 22 3 48
‘“ﬁgg E&”gg o w
“8ig N | “8ig 3 | |
S8 & S X ox
NN | CONSTRUCTION OR | NN s2 ! HOUSTON PUBLIC WORKS
g‘agg EXPANSION JOINT g‘agg x & 1=
S 1S S S a O &
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