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1 2 4 5 | 6 7 8
DRAWING INDEX ABBREVIATIONS
GENERAL AS AIR SUPPLY SA SERVICE AIR
- ALP AIR LOW PRESSURE IN INCH SCE SECONDARY CLARIFIER EFFLUENT
G-001 COVER SHEET APPROX APPROXIMATELY INF INFLUENT sC SCUM
G-002 DRAWING INDEX AND ABBREVIATIONS, GENERAL NOTES AUX AUXILIARY IN WC INCHES WATER COLUMN SCFM STANDARD CUBIC FEET PER MINUTE
G-003 GENERAL LEGEND AND SYMBOLS SDB SOLIDS DISTRIBUTION BOX
G-004 PROCESS FLOW DIAGRAM - SLUDGE TRANSFER BBD BOILER BLOWDOWN LB/D POUNDS PER DAY SDS STORED DIGESTED SOLIDS
G-005 EXISTING UTILITIES SCHEMATIC BIOLOGICAL SOLIDS PROCESSING BUILDING BCT BOILER CHEMICAL TREATMENT LBVS POUND OF VOLATILE SOLIDS SEPT SEPTAGE
G-006 POST DEMOLITION UTILITIES SCHEMATIC BF BUTTERFLY VALVE LCS LOCAL CONTROL STATION SHC SODIUM HYPOCHLORITE
BFP BELT FILTER PRESS LE LEVEL ELEMENT SL SLUDGE
BFW BOILER FEED WATER LI LEVEL INDICATOR SNT SUPERNATANT
CivIL BM BENCHMARK, BEAM LIT LEVEL INDICATING TRANSMITTER SR SCRUBBER RECIRCULATION
C-001 EXISTING SITE PLAN BMP BEST MANAGEMENT PRACTICES LO LOADOUT SST STAINLESS STEEL
C-002 EXISTING SITE PLAN - UNDERGROUND UTILITIES BYP BYPASS LOD LIMITS OF DISTURBANCE STD STANDARD
C-003 SITE DEMOLITION PLAN LPOL LIQUID POLYMER STL STEEL
C-004 SITE LAYOUT UTILITY RELOCATION CONCEPT CA COMPRESSED AIR LS LEVEL SWITCH, LIMIT SWITCH STS SCREENED THICKENED SLUDGE
¢ CENTERLINE LSH LEVEL SWITCH SUL SULFURIC ACID
CCK CAKE L-STOP LOCAL STOP SWM STORMWATER MANAGEMENT
MECHANICAL ccT CENTRATE LSL LEVEL SWITCH LOW
CDR CHEMICAL DRAIN LT-LOOP  LOW TEMPERATURE LOOP (AFTER COOLER) TBD TO BE DETERMINED
M-001 BIO-BUILDING BASEMENT AND DWB TUNNEL PLAN CHEX COOLING HEAT EXCHANGER D TIME DELAY
M-002 TUNNEL PHOTO PLAN 1 CHD CHORD MCC MOTOR CONTROL CENTER T/GRADE TOP OF GRADE
M-003 TUNNEL PHOTO PLAN 2 CHH COMMUNICATION OR CONTROL HANDHOLE MFR MANUFACTURER THP THERMAL HYDROLYSIS PROCESS
M-004 DWB SLUDGE FEED PIPING RELOCATION PLAN CHP COMBINED HEAT AND POWER MG MILLION GALLONS THPF THERMAL HYDROLYSIS FEED (SOLIDS CAKE)
M-005 DWB CHEMICAL SYSTEM MODIFICATIONS - FIRST FLOOR PLAN - EL 25.0 Cl CURB INLET mg/L MILLIGRAMS PER LITER THS THERMALLY HYDROLYZED SLUDGE
M-006 DWB CHEMICAL SYSTEM MODIFICATIONS - SECOND FLOOR PLAN - 43.0 CIP CAST-IN-PLACE MGD MILLION GALLONS PER DAY THSR THERMALLY HYDROLYZED SOLIDS RECYCLE
M-007 DWB CHEMICAL SYSTEM MODIFICATIONS - SECTIONS CIRC CIRCULATION, CIRCULAR MH MANHOLE, METAL HALIDE, MOUNTING HEIGHT TIT TEMPERATURE INDICATING TRANSMITTER
CKT CIRCUIT MIN MINIMUM TPS THICKENED PRIMARY SLUDGE
ELECTRICAL cL CENTERLINE, CLASS, CLOSE MISC MISCELLANEOUS TSH TEMPERATURE SWITCH HIGH
== e CLKG CAULKING MOV MOTOR OPERATED VALVE TSL TEMPERATURE SWITCH LOW
CONC CONCENTRATION, CONCENTRATED, CONCRETE MPC MEDIUM PRESSURE CONDENSATE TS THICKENED SLUDGE
E-001 ELECTRICAL WIRING DIAGRAM COND CONDENSATE MPS MEDIUM PRESSURE STEAM THICKENED SOLIDS, TEMPERATURE SWITCH
cow COUNTY WATER MTR MOTOR TSS TOTAL SUSPENDED SOLIDS
cuw CHLORINATED UTILITY WATER MW MAKE UP WATER TWAS THICKENED WASTE ACTIVATED SLUDGE
INSTRUMENTATION CUYD CUBIC YARD TYP TYPICAL
CWR COOLING WATER RETURN N/A NOT APPLICABLE
1-001 INSTRUMENTATION LEGEND AND SYMBOLS Ccws COOLING WATER SUPPLY NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION UG UNDERGROUND
1002 POLYMER FILL, STORAGE, AND TRANSFER AND SODIUM HYPOCHLORITE FILL NFPA NATIONAL FIRE PROTECTION ASSOCIATION UGE UNDERGROUND ELECTRIC
PROCESS AND INSTRUMENTATION DIAGRAM DBR DIRTY BACKWASH RETURN NG NATURAL GAS (NG) UGT UNDERGROUND TELEPHONE
DCR DISTRIBUTED CONTROL SYSTEM NGM NATURAL GAS METER UNO UNLESS NOTED OTHERWISE
DEG DEGREE NGVD NATIONAL GEODETIC VERTICAL DATUM UON UNLESS OTHERWISE NOTED
DEG C DEGREE CENTIGRADE NIC NOT IN CONTRACT uv UTILITY VAULT, ULTRAVIOLET
DEGF DEGREE FAHRENHEIT NO NORMALLY OPEN, NUMBER
%) DIAMETER NOS NUMBERS W/O WITHOUT
DG DIGESTER GAS NTS NOT TO SCALE WAS WASTE ACTIVATED SLUDGE
DN DOWN NaOH SODIUM HYDROXIDE WSE WATER SURFACE ELEVATION
DR DRAIN
DS DIGESTED SLUDGE OA ODOROUS AIR YH YARD HYDRANT
DSR DIGESTED SLUDGE RECYCLE ocs ODOR CONTROL STATION
DSRF DIGESTED SLUDGE RECYCLE PLUS FEED OFLW OVERFLOW
DTON DRY TON ORP OXIDATION REDUCTION POTENTIAL
DW DILUTION WATER OVRF OVERFLOW
DWB DEWATERING BUILDING
PD PLANT DRAIN
EH ENGINE EXHAUST PDS DIFFERENTIAL PRESSURE SWITCH
EL ELEVATION PDSH DIFFERENTIAL PRESSURE SWITCH HIGH
EX, EXIST  EXISTING PDSL DIFFERENTIAL PRESSURE SWITCH LOW
EXH EXHAUST PEW PLANT EFFLUENT WATER
PG PROCESS GAS
F DEGREES FAHRENHEIT PGCON PROCESS GAS CONDENSATE
FA FOUL AR PGU PROCESS GAS UNIT
FAD FOUL AIR DUCT PIT PRESSURE INDICATING TRANSMITTER
FE FLOW SENSOR PL PROPERTY LINE
FFE FINISHED FLOOR ELEVATION PLC PROGRAMMABLE LOGIC CONTROLLER
FG FINISHED GRADE PMP PUMP
FH FIRE HYDRANT PNL PANEL
FIT FLOW INDICATING TRANSMITTER POLY POLYMER
FL FLOOR POLYS POLYMER SOLUTION
FLA FULL LOAD AMPERES PS PIPE SUPPORT, PRESSURE SWITCH, PUMP STATION,
FLT FILTRATE PRIMARY SLUDGE
FM FLOW METER, FORCE MAIN PSH PRESSURE SWITCH HIGH GENERAL NOTES:
FOG FATS OIL AND GREASE PSI POUNDS PER SQUARE INCH 1. THE BACKGROUNDS FOR ALL DRAWINGS, WITH THE EXCEPTION
FPW FIRE PROTECTION WATER PSIA POUNDS PER SQUARE INCH ABSOLUTE OF THE CIVIL DRAWINGS, IS FROM THE ARLINGTON COUNTY
FS FLASH STEAM PSIG POUNDS PER SQUARE INCH GAGE WATER POLLUTION CONTROL PLANT UPGRADE AND EXPANSION-
FVNR FULL VOLTAGE NON-REVERSING PSL PRESSURE SWITCH LOW PHASE IIIA SOLIDS PROCESSING FACILITIES CONTRACT,
PW POTABLE WATER PREPARED BY HAZEN AND SAWYER.
GEN GENERAL, GENERATOR
GPD GALLONS PER DAY 2. THE DESIGN BUILDER SHALL CONFIRM THE EXISTENCE AND
GPM GALLONS PER MINUTE Q RATE OF FLOW LOCATION OF UTILITIES SHOWN.
GTI GRAVITY THICKENER INFLUENT QTY QUANTITY
GTO GRAVITY THICKENER OVERFLOW
RAS RETURN ACTIVATED SLUDGE
HB HOSE BIB RDB RENOVATE DEWATERING BUILDING
HDG HIGH PRESSURE DIGESTER GAS RG RAW GAS
HEX HEXAGONAL, HEAT EXCHANGER RNG RENEWABLE NATURAL GAS
HOA HAND/OFF/AUTO RSL RECIRCULATED SLUDGE ABBREVIATION NOTES:
HOR HAND/OFF/REMOTE
HT-LOOP  HIGH TEMPERATURE LOOP (JACKET WATER) 1 ggiﬁﬁ,\fggREv'AT'ONs APPLY TO THE ENTIRE SET OF
HWR HOT WATER RETURN
HWS HOT WATER SUPPLY 2. LISTING OF ABBREVIATIONS DOES NOT IMPLY THAT ALL
H2S HYDROGEN SULFIDE ABBREVIATIONS ARE USED IN THE DRAWINGS.
PROJECT MANAGER BALCHUNAS, BRIAN
CIVIL | L. PEELE
STRUCTURAL | H. ANTSHEL DRAWING INDEX, ABBREVIATIONS
_clccrmcals. cumnor PRELIMINARY ” ARL'NGJV?,';':ISOUNTY AND GENERAL NOTES
NOT FOR
RE-GEN
CONSTRUCTION AR LI NGTO N EARLY WORK 0 1" 2"  FILENAME | G-002.dwg SHEET
A 06/2022 35% SUBMITTAL Ty —
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Ol BALL VALVE
101 3-WAY VALVE
ARROW INDICATES N GENERAL LEGEND AND SYMBOLS NOTES: R VEGETATION ARCHIMEDES SCREW |l =
DIRECTION OF 1~ BUTTERFLY VALVE
TRUE/PLAN NORTH 1. THIS SHEET IS A STANDARD SHEET SHOWING COMMON % 10.3 SPOT ELEVATION |>X<| 4-WAY VALVE
SYMBOLOGY. NOT ALL SYMBOLS ARE NECESSARILY USED ON O DIAPHRAGM VALVE
PLAN THIS PROJECT. TRANSFORMER
2. SCREENING OR SHADING OF WORK IS USED TO INDICATE = CATCH BASIN CENTRIFUGE > GATE VALVE CALIBRATION POT
1/4" = 1-0" EXISTING COMPONENTS OR TO DE-EMPHASIZE PROPOSED
IMPROVEMENTS TO HIGHLIGHT SELECTED TRADE WORK. D] GLOBE VALVE
PLAN TITLE REFER TO CONTEXT OF EACH SHEET FOR USAGE. PROCESS DRAIN MANHOLE {AL}
KNIFE GATE VALVE D
STORM DRAIN MANHOLE
SECTION LETTER ‘x_g'—r‘ CENTRIFUGAL PUMP - EEOLE VALVE )_0_1 BASKET STRAINER
FLAG INDICATES ) SANITARY SEWER MANHOLE Y
DIRECTION OF e PINCH VALVE
—
SECTION CUT TARGET ELEVATION . PIPE SUPPORT (FOR PIPE ‘ | CHEMICAL FEED PUMP |— QUICK CONNECT
LARGER THAN 12" DIA.) | O} PLUG VALVE
SHEET WHERE SECTION 1S ENEUMATIC ACTUATOR
LOCATED CONCRETE WASHOUT @ COMPRESSOR 1 @
ARCHITECTURAL Ol THREE WAY BALL VALVE
SECTION CUT MARKER
ROOM . 1 |—@—| SUCTION DIFFUSER-STRAINER
NAME
SECTIONLETTER XK ROOM NUMBER O THREE WAY PLUG VALVE
EXISTING CIVIL CONDITIONS DOUBLE DISC POSITIVE — |/q PUMP DISCHARGE (TRIPLE DUTY) VALVE _
X SECTION 8 DISPLACEMENT PUMP ',(OI BALL CHECK VALVE
xxx J 3'=1-0" <:> EXISTING VALVE —
SHEET WHERE DETAIL POOR NUMBER N CHECK VALVE [\’:l THERMOSTATIC MIXING VALVE
. EXISTING PIPELINE —
WAS CALLED OUT @ COLUMN GRID LINE @ GRINDER I/I DOUBLE DISK CHECK VALVE
SECTION TITLE EXISTING LARGE PIPELINE D INJECTION RING
| <l CONE VALVE
X WALL TYPE
EXISTING LIGHT POLE
—) HEAT EXCHANGER '% orR XTI PRESSURE RELIEF VALVE , PIPE JOINT (SEE SPECIFICATIONS
DETAIL NUMBER EXISTING POWER POLE y FOR REQUIREMENTS)
“ j L : ,  PIPE JOINT (SEE SPECIFICATIONS
\ % / SHEET WHERE DETAIL EXISTING CONTOUR —— RADIATOR PRESSURE REDUCING VALVE FOR REQUIREMENTS) C
IS LOCATED EXISTING VEGETATION = PIPE JOINT (SEE SPECIFICATIONS
DETAIL MARKER KEY NOTE DESIGNATION X ¢ I ) FOR REQUIREMENTS)
AIR RELEASE VACUUM VALVE
FOR REFERENCING DETAILS INCLUDED IN DRAWING SET. KEY NOTE NUMBER EXISTING SPOT ELEVATION A= AIR RELEASE c i y  PIPE JOINT (SEE SPECIFICATIONS
g U-TUBE HEAT EXCHANGER V = VACUUM FOR REQUIREMENTS)
EXISTING FENCE T
XXXXXXXXX 3 L o ,  PIPE JOINT (SEE SPECIFICATIONS
DETAIL MARKER —[IE]]— TUBE IN TUBE HEAT EXCHANGER
FOR REFERENCING DETAILS BOUND IN i % COMPRESSION SLEEVE TYPE COUPLING
SPECIFICATIONS OR SEPARATE VOLUME. PRESSURE REGULATING VALVE
IDENTIFICATION SYMBOLOGY LINE SYMBOLOGY MIXER - PROPELLER TYPE = FLANGED COUPLING ADAPTER (FCA)
DETAIL NUMBER N
FLEXIBLE CONNECTION I
2N\ DETAIL PIPING T TELEPHONE LINE = | i BACK PRESSURE VALVE U
ox ] 310 :%: HARNESSED MECHANICAL COUPLING
- FIGURE 36-NPW EXAMPLE E ELECTRIC LINE [M] or (M) MOTOR LA
SHEET WHERE DETAIL 10| EXPANSION COUPLING/JOINT
WAS CALLED OUT * ‘—l—‘ ‘—‘—‘ . FIBER OPTIC SOLENOID VALVE
LINE SIZE ¢ | 36 Ve :: PLATE TYPE HEAT EXCHANGER T
DETAIL TITLE SERVICE . NON POTABLE WATER C COMMUNICATION (OO SRESSURE GAUGE (WITH COCK
ELEVATION NUMBER L . HANDRAIL AND GUARDRAIL p ?  TYPICAL PIPE LINE CALLOUT ( )
[~ PROGRESSING CAVITY PUMP
__—— ARROW INDICATES | o OA DAMPER —LJ TRAP
POINT OF VIEW CIVIL SYMBOLOGY PIPELINE N\ - QUICK DISCONNECT CAM &
LS
SHEET WHERE ELEVATION n ) ROTARY LOBE PUMP GROOVE COUPLING
SR T YR K co CLEAN OUT —— —3 LARGE PIPELINE I\ —><ININD<F  BACKFLOW PREVENTER 1 CAPORPLUG B
SINGLE ELEVATION OR PHOTO MARKER _ {m] FLOW METER
oYo) ) MANHOLE = DRAINAGE FLOW = — ©05  NTERIOR CLEANOUT
ELEVATION NUMBER o CIRE HYDRANT e —— NATURAL WATERWAY Q POSITIVE DISPLACEMENT PUMP NGM NATURAL GAS METER ®  HOSE BIBB
ARROW INDICATES POINT OF X X BARBED WIRE CHAIN LINK FENCE :|: UNION : HOSE BIBE -2
VIS EREVATION ® YARD FYDRATT O 0 CHAIN LINK FENCE <~ WYE-STRAINER
e ~ INCLINED BELT CONVEYOR N i
INDICATES SHEET WHERE (%D Y HOSE REEL
ELEVATION IS LOCATED TRUCK, WB-67 — XX——XX— TEMPORARY BARRIER ‘ 4'9"7 FLEXIBLE HOSE OR TUBING FD'X FLOOR DRAIN
c
|
__ FLEXIBLE PIPING CONNECTION
MULTIPLE ELEVATION OR PHOTO MARKER PROPERTY LINE " S 7S] SCREW CONVEYOR N X = TYPE DESIGNATED IN SPECIFICATIONS
TRUCK, WB-40 — CENTERLINE AVARL VA [ LINE SIZE CHANGE .
ELEVATION IDENTIFICATION BIPE IN SECTION
NUMBER SF SILT FENCE O  LINE TURNING DOWN
@ SHELL AND TUBE TYPE HEAT BU
x”\ ELEVATION | = TRUCK,sU-0 | === EASEMENT EXCHANGER HO  LINE TURNING UP o BELL UP (PLAN)
xxx J 3'=1-0" BU
| BLIND FLANGE \[j BELL UP (SECTION OR SCHEMATIC)
SHEET WHERE POINT OF [easanannannnannnnnns) ALUMINUM COVER [ — SLUDGE GATE / WEIR GATE
VIEW MARKER CAN BE ¢ T
FOUND * @ BENCHMARK ————— LIMITS OF CONSTRUCTION PIPE BREAK D DRAIN (SECTION OR SCHEMATIC)
ELEVATION TITLE ——— ROW 1 Q1 V-PORT BALL VALVE
* EXCEPTIONS WHERE THE SHEET NUMBER IS REPLACED BY A $ LIMITS OF WETLANDS
DASH (-). TEST PITS - — — — VERTICAL TURBINE CAN PUMP ]
1) FOR COMMON DETAILS, SECTIONS, ELEVATIONS OR DETAILS THREE-WAY CONTROL VALVE A
THAT ARE CUT OR CALLED OUT ON MULTIPLE SHEETS.
2) SECTIONS, ELEVATIONS OR DETAILS THAT ARE LOCATED ON BR-1 VEGETATED SWALE
THE SAME SHEET THEY ARE CUT OR CALLED OUT ON. BORING
MATCH LINE
: [= 2 EDUCTOR
> VALVE (GENERIC) : DRAINAGE DITCH NOTE:
1. VALVES SHOWN AS BLACK /SOLID
— COLUMN GRID LINE/CENTERLINE ARE TO INDICATE NORMALLY
f} o] LIGHT POLE (]:u_l SOLIDS SCREEN CLOSED VALVES.
jo.} POWER POLE
POSITIVE DISPLACEMENT BLOWER
10 CONTOUR N
PROJECT MANAGER BALCHUNAS, BRIAN
CIVIL | L. PEELE
STRUCTURAL| H. ANTSHEL
' PRELIMINARY
INSTRUMENTATION NOT FOR ' WPCP
AR LI NG I 0 N EARLY WORK 0 1" 2"  FILENAME | G-003.dwg SHEET
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LEGEND
7SS
NEW PIPING
D
8" SL RETURN | g | PROPOSED PLUG VALVE
|
8" SL FEED _—
BIOLOGICAL
. SOLIDS
i ' PROCESSING ' '
BUILDING C
| Sl g A LT |
| g I—////////////////////////// A S S A S A g |
B
GENERAL NOTES:
I 1. THIS DRAWING WAS CREATED FROM DRAWING F-2 FROM THE ARLINGTON WPCP UPGRADE AND
EXPANSION-PHASE IlIA SOLIDS PROCESSING FACILITY RECORD DRAWING SET. REFER TO THAT DRAWING SET
: FOR SYMBOLOGY AND ADDITIONAL DETAILS.
2. DESIGN BUILDER TO FINALIZE SL ROUTING BASED ON FINAL SITE PLAN CONFIGURATION. I
i A
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PROJECT MANAGER BALCHUNAS, BRIAN

CIVIL | L. PEELE
STRUCTURAL | H. ANTSHEL PROCESS FLOW DIAGRAM
INSTRUE'\:EE:IF'E-IFCIIQII\_I B. CUNNINGHAM PRELIMINARY “ ARLINGL%%PCOU NTY SLUDGE TRANSFER
NOT FOR RE-GEN
CONSTRUCTION AR LINGTON EARLY WORK 0 A" 2" FILENAME | G-004.dwg SHEET
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GENERAL NOTES:

7 8
2. INTENT OF SCHEMATIC IS TO SHOW UTILITIES IMPACTED BY DEMOLITION OF BIO-BUILDING ONLY. DESIGN BUILDER
SHALL COORDINATE AS NECESSARY, INCLUDING IMPACTS TO OTHER UTILITIES NOT SHOWN.
3. REFER TO RECORD DRAWINGS FOR ADDITIONAL INFORMATION ON LOCATION AND SIZE OF UTILITIES.
D
LEGEND
7SS S S
NEW PIPING
| g | PROPOSED PLUG VALVE
C
B
A

1. THIS DRAWING IS SCHEMATIC AND NOT TO SCALE.

PROJECT MANAGER BALCHUNAS, BRIAN

CIVIL | L. PEELE
STRUCTURAL|H. ANTSHEL
ELECTRICAL|B. CUNNINGHAM
INSTRUMENTATION
A 06/2022 35% SUBMITTAL
ISSUE DATE DESCRIPTION PROJECT NUMBER| 10263882

PRELIMINARY
NOT FOR
CONSTRUCTION

>

ARLINGTON
VIRGINIA

ARLINGTON COUNTY
WPCP
RE-GEN
EARLY WORK

EXISTING UTILITIES SCHEMATIC
BIOLOGICAL SOLIDS
PROCESSING BUILDING

0 1" 2" FILENAME | G-005.dwg SHEET
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SCALE [ NOT TO SCALE G '005





LEGEND
GENERAL NOTES:
1. THIS DRAWING IS SCHEMATIC AND NOT TO SCALE. 7S
2. INTENT OF SCHEMATIC IS TO SHOW UTILITIES IMPACTED BY DEMOLITION OF BIO-BUILDING ONLY. DESIGN BUILDER
SHALL COORDINATE AS NECESSARY, INCLUDING IMPACTS TO OTHER UTILITIES NOT SHOWN.
3. SCHEMATIC DOES NOT SHOW ABANDONED EQUIPMENT AND UTILITIES.
NEW PIPING

4.  REFER TO RECORD DRAWINGS FOR ADDITIONAL INFORMATION ON LOCATION AND SIZE OF UTILITIES.
| g |  PROPOSED PLUG VALVE D

—
i
)
/ P4
/ (" 8-sL )
SLUDGE SLUDGE / (RETURN)
STORAGE STORAGE
TANK TANK ?
/ ¢
DEMOLISH AND MAKE SAFE ELECTRICAL FEED TO
MCC-27 AND MCC-28 IN BIO-BUILDING, DEMOLISH
/ - SOURCE CIRCUITS BACK TO DC-1
SLUDGE TRANSFER PUMPS / DEMOLISH OR ABANDON 24°
/r I / CENTRATE FROM BIO-BUILDING

II““ ’

CUT AND CAP NG TO
BIO-BUILDING, MAINTAIN
| | | | SERVICE TO DWB

DEMOLISH 8"- SL TO AND 6"-SL ‘
RETURN FROM DWB

I’I /

:
| III\. \
\| SO

CAP FIRE PROTECTION TO
BIO-BUILDING, FIRE PROTECTION TO
DWB TO REMAIN IN SERVICE

DEWATERING BUILDING

™

DEMOLISH 16" CENTRATE FROM DWB
POLYMER MIXING AND AGE TANKS

SN RSN —

TO REMAIN HYPOCHLORITE
DAY TANK

NAN L ~

|
YRS

CUT AND CAP 3"-COW OUTSIDE HWS AND HWR BETWEEN BIO-BUILDING AND DWB

BIO-BUILDING DEMOLISH CHEMICAL TRANSFER NOT SHOWN FOR CLARITY. CUT AND CAP AS SHOWN
TO DWB ON MECHANICAL DRAWINGS
DEMOLISH SODIUM HYPOCHLORITE ]
CHEMICAL FILL STATION DEMOLISH AND MAKE SAFE ELECTRICAL FEED 9 A
TO BIO-BUILDING FROM MCC-32 DEMOLISH
CIRCUITS BACK TO SOURCE ~ J\
NEW CHEMICAL FILL STATIONS
CAP COW TO BIO-BUILDING, COW TO
DWB TO REMAIN IN SERVICE 16" CENTRATE / DR TO POTOMAC

INTERCEPTOR, SEE CIVIL DRAWINGS
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PROJECT MANAGER BALCHUNAS, BRIAN

CIVIL | L. PEELE
STRUCTURAL | H. ANTSHEL POST DEMOLITION
NOT FOR RE-GEN
CONSTRUCTION ARLINGTON EARLY WORK 0 1" 2" FILENAME | G-006.dwg SHEET
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GENERAL NOTES:

1. REFERENCE THE FOLLOWING DRAWING SETS FOR INFORMATION
ABOUT EXISTING EQUIPMENT AND STRUCTURES IN BIOLOGICAL
SLUDGE PROCESS BUILDING THAT WILL NEED TO BE DEMOLISHED:

a. ARLINGTON WPCP UPGRADE AND EXPANSION PHASE 7E,
HOUSEHOLD HAZARDOUS MATERIALS FACILITY.

b. ARLINGTON WPCP UPGRADE AND EXPANSION-PHASE lIIA,
SOLIDS PROCESSING FACILITIES.

c. ARLINGTON WPCP ADVANCED WASTE TREATMENT BIOLOGICAL
SLUDGE PROCESSING BUILDING, CONTRACT 72-47-S.

d. ARLINGTON SEWAGE TREATMENT PLANT SECONDARY
TREATMENT FACILITIES, CONTRACT I.

€. ARLINGTON COUNTY SEWAGE TREATMENT PLANT (FIRST PLANT
EXPANSION), 1946.

2. OWNER WILL RELOCATE ARLINGTON COUNTY HOUSEHOLD
HAZARDOUS MATERIALS (HHM) COLLECTION FACILITIES PRIOR TO
START OF CONSTRUCTION. ALL TEMPORARY EQUIPMENT AND
FACILITIES ASSOCIATED WITH THE HHM FACILITY WILL BE
REMOVED. PERMANENT FIXTURES, INCLUDING LIGHTING, WALLS,
ELECTRICAL, AND HVAC WILL BE DEMOLISHED BY DESIGN
BUILDER.

3. AN ALLOWANCE IS INCLUDED FOR ABATEMENT OF HAZARDOUS
MATERIALS. REFER TO THE CONTRACT DOCUMENTS FOR
ADDITIONAL INFORMATION.

4. DESIGN BUILDER IS RESPONSIBLE FOR DESIGN AND
CONSTRUCTION OF EARTH RETENTION SYSTEMS AS NECESSARY
TO SUPPORT THE DEMOLITION AND FUTURE WORK.

5. DESIGN BUILDER IS RESPONSIBLE FOR PROTECTION OF EXISTING
DWB TUNNEL AND DWB DURING DEMOLITION. SEE M-001, GENERAL
REQUIREMENTS, AND DIVISION 2 SPECIFICATIONS. THE
DEWATERING BUILDING TO REMAIN FULLY OPERATIONAL DURING
DEMOLITION.

6. EXISTING SLUDGE TRANSFER PUMPING STATION BETWEEN
SLUDGE STORAGE TANKS AND OLD DIGESTERS TO REMAIN IN
TACT AND OPERATIONAL. DEMOLISH ABANDONED DIGESTERS AS
FAR AS POSSIBLE TO KEEP FACILITY IN OPERATION.

7. DEMOLITION AND RELOCATION OF UTILITIES NOT SHOWN THIS
PLAN. REFER TO G-005, G-006 AND MECHANICAL DRAWINGS.

8. FINAL SITE LAYOUT AT END OF EARLY WORK TO BE DETERMINED
BY DESIGN BUILDER. ALL FOUNDATIONS TO BE COMPLETELY
DEMOLISHED AND AREAS BACK FILLED TO APPROPRIATE GRADE
TO FACILITATE FUTURE MAIN PROJECT CONSTRUCTION.

9. EXISTING DIGESTERS WERE CONSTRUCTED IN MULTIPLE PHASES
(FIRST PLANT EXPANSION, 1946; SECONDARY TREATMENT
FACILITIES, CONTRACT I). DIGESTERS WERE PARTIALLY

~ DEMOLISHED UNDER CONTRACT 7C. NO RECORD DRAWINGS EXIST

6‘:,\\ ~ D OF DEMOLITION. ASSUME WALLS TO GRADE AND FOUNDATIONS

o;\ - REMAIN. APPROXIMATE FOUNDATION ELEVATIONS ARE 10.0 AT

— PERIMETER AND 0.0 AT CONE.

< 10. THE BIOLOGICAL SLUDGE PROCESSING BUILDING (BIO-BUILDING)
% WAS CONSTRUCTED IN 1977 AS PART OF CONTRACT 72-47-S. THE
P BIO-BUILDING IS APPROXIMATELY 72.5 FEET TALL AND WAS
CONSTRUCTED BY A COMBINATION OF CONCRETE, BLOCK, BRICK
e AND METAL FRAMING ON AN APPROXIMATELY 4 FEET THICK MAT
/ FOUNDATION. THE BIO-BUILDING INCLUDES ABANDONED
< EQUIPMENT FOR DEWATERING AND TREATING SLUDGE,
=" INCLUDING BUT NOT LIMITED TO FILTER PRESSES, CAKE PUMPS,
MULTIPLE HEARTH INCINERATORS, ASH HANDLING EQUIPMENT,
AIR POLLUTION CONTROL EQUIPMENT, AND OTHER ANCILLARY
COMPONENTS.
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6 7 8

EXTENT OF DEMOLITION
SEE GENERAL NOTES

GENERAL NOTES:

1.

6.

7.

DRAWING M-001 WAS RECREATED FROM WPCP UPGRADE AND EXPANSION PHASE IlIA SOLIDS PROCESS FACILITIES DRAWING M-301.
ACCURACY OF THIS DRAWING IS NOT GUARANTEED - FIELD VERIFY ALL INFORMATION.

DWB TUNNEL WAS CONSTRUCTED WITH ARLINGTON WPCP UPGRADE AND EXPANSION-PHASE IlIA SOLIDS PROCESSING FACILITIES.
REFER TO PHASE IlIA DRAWINGS S-209, S-220, S-223 AND OTHERS FOR DETAILS.

PROTECT COMPLETE TUNNEL ENVELOPE AND DWB DURING DEMOLITION.

EXISTING TYPE 2 WATER STOPS AT DEMOLITION BOUNDRY MAY BE REMOVED IF ALTERNATIVE PROVISIONS ARE MADE TO PROTECT
REMAINING CONSTRUCTION.

PROVIDE SECURE AND DURABLE CLOSURE FOR OPEN END REMAINING AFTER DEMOLITION FOR FULL DURATION OF CONSTRUCTION.
PROVIDE PERMANENT CLOSURE PIECE WITH MAIN WORK PACKAGE IF TUNNEL IS TO REMAIN AFTER CONSTRUCTION.

REFER TO DRAWINGS M-002 AND M-003 FOR ADDITIONAL DETAILS ON UTILITY DEMOLITION IN TUNNEL.

MAINTAIN MINIMUM 2.0% SLOPE FOR CENTRATE DRAIN ACROSS THE LENGTH OF THE TUNNEL.
REMOVE 16" CENTRATE DRAIN. SUPPORT

AND SECURE DRAIN, AS REQUIRED. CUT
AND CAP AND REMOVE SLUDGE LINES AS
NEEDED

AN

/ \l/ 16" 90° BEND
ROTATED DOWN 45°
|
<§1¢)
16" PVC CENTRATE DRAIN
/ APPROX EL
| SUPPORT AS NEEDED
SEE GENERAL NOTES 2 THROUGH 5
/)
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1 2 3 4 5 6 7 8

GENERAL NOTES:

1. DRAWING M-004 WAS RECREATED FROM WPCP UPGRADE AND EXPANSION
PHASE IIIA SOLIDS PROCESS FACILITIES DRAWING M-201. ACCURACY OF THIS
DRAWING IS NOT GUARANTEED - FIELD VERIFY ALL INFORMATION.

2. PROVIDE PIPE SUPPORT AS NEEDED TO SAFELY CONSTRUCT BOTH LINES.

3. DESIGN BUILDER TO INSTALL NECESSARY BENDS TO AVOID EXISTING PIPING.

KEY NOTES: @

1. INSTALL NEW 8" PIPE FROM EXISTING PLUG VALVE TO EXISTING 8"x8"
CROSS TO INCLUDE 8" TEE, ROTATED DOWN, AND REQUIRED BENDS,
TO ALLOW SLUDGE RETURN TO RUN BELOW 8" SL. SEE PHOTO
BELOW.

2. INSTALL NEW 8" PIPE FROM EXISTING PLUG VALVE TO EXISTING 90°
ELBOW TO INCLUDE 8" TEE.
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GENERAL NOTES:
1. DRAWING M-005 WAS RECREATED FROM WPCP
UPGRADE AND EXPANSION PHASE IIIA SOLIDS PROCESS
A FACILITIES DRAWINGS M-202 AND M-209. ACCURACY OF
CUT AND CAP EXISTING POLYMER THESE DRAWINGS ARE NOT GUARANTEED- FIELD VERIFY
ALL INFORMATION.
FILL LINE AFTER COMMISSIONING @ MAGNETIC ELOW METER e @
/. 2. PROVIDE TRANSFER PUMP AND ASSOCIATED CONTROLS
\ 'L \ 1 | | | | | | | L | 1 | ] | 4 | . : —
H ! O i 1 'f—\“ N—— . - N \ il — FOR TRANSFERRING POLYMER FROM BLEND TANK 3 TO
| TIE INTO EXISTING 3" LPOL FILL 28 BLEND TANKS 1 AND 2 FOR AGING.
" — =B / TRUCK BAY
1 / S 3. PROVIDE SHELF-SPARE TRANSFER PUMP FOR D
7 y NEW POLYMER | REDUNDANCY.
- - / - N , /"~ TRANSFER PUMP %
> M , N / \; " - £ 4. PROVIDE ALL NECESSARY PIPING CONNECTIONS FOR
STAIR WELL TN g B ;( DESIGNATED WORK.
3" LPOL NO. 2 . ' 1 - 5. PIPING SHOWN AND EQUIPMENT SHOWN
FILL ! SCHEMATICALLY. DESIGN BUILDER TO PROVIDE
[ . | DETAILED DESIGN FOR PROPER CONNECTION AND USE
' ] INSTALL 6" BF OF TANK 3 AS BULK STORAGE TANK AND SODIUM
\ ' ER SOLUﬁE M HYPOCHLORITE AND POLYMER TANK FILLING STATIONS.
L 3" LPOL FILL PROVIDE CLEAR SIGNAGE FOR EACH FILL STATION.
Jat ' ' REFER TO P&ID FOR MORE INFORMATION.
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GENERAL NOTES:

1. DRAWING M-006 WAS RECREATED FROM WPCP
UPGRADE AND EXPANSION PHASE IIIA SOLIDS PROCESS
FACILITIES DRAWING M-204. ACCURACY OF THIS
DRAWING IS NOT GUARANTEED- FIELD VERIFY ALL
INFORMATION.

2. PROVIDE TRANSFER PUMP AND ASSOCIATED CONTROLS
FOR TRANSFERRING POLYMER FROM BLEND TANK 3 TO
BLEND TANKS 1 AND 2 FOR AGING.

3. PROVIDE SHELF-SPARE TRANSFER PUMP FOR
REDUNDANCY.

4. PROVIDE ALL NECESSARY PIPING CONNECTIONS FOR
DESIGNATED WORK.

5. PIPING SHOWN AND EQUIPMENT SHOWN
SCHEMATICALLY. DESIGN BUILDER TO PROVIDE
DETAILED DESIGN FOR PROPER CONNECTION AND USE
OF TANK 3 AS BULK STORAGE TANK.

6. EXISTING 6,200 GALLON FRP BLEND TANK NO. 3 TO BE
CONVERTED TO BULK POLYMER STORAGE. FABRICATE
PENETRATIONS AS NECESSARY FOR POLYMER FILL,
MANWAY, AND ULTRASONIC LEVEL DETECTOR
CONNECTIONS TO TANK LID.
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GENERAL NOTES:
1. DRAWING M-007 WAS RECREATED FROM WPCP UPGRADE
AND EXPANSION PHASE IlIA SOLIDS PROCESS FACILITIES
DRAWING M-214. ACCURACY OF THIS DRAWING IS NOT
GUARANTEED- FIELD VERIFY ALL INFORMATION.
2. PROVIDE TRANSFER PUMP AND ASSOCIATED CONTROLS
FOR TRANSFERRING POLYMER FROM BLEND TANK 3 TO
BLEND TANKS 1 AND 2 FOR AGING.
3. PROVIDE SHELF-SPARE TRANSFER PUMP FOR
REDUNDANCY. D
4. PROVIDE ALL NECESSARY PIPING CONNECTIONS FOR
DESIGNATED WORK.
5. PIPING SHOWN AND EQUIPMENT SHOWN
SCHEMATICALLY. DESIGN BUILDER TO PROVIDE
DETAILED DESIGN FOR PROPER CONNECTION AND USE
OF TANK 3 AS BULK STORAGE TANK.
6. FABRICATE PENETRATIONS AS NECESSARY FOR
POLYMER FILL, MANWAY, AND ULTRASONIC LEVEL
il ‘ | Hy DETECTOR CONNECTIONS TO TANK LID.
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SPACE — GENERAL NOTES:
480V
DISC o AAN | 1. ALL WORK SHALL COMPLY WITH THE 2018 VIRGINIA
Y | UNIFORM STATEWIDE BUILDING CODE.
V4 == T 20V ¢ 1 2. ALL EQUIPMENT SHALL BE UL LISTED FOR THE INTENDED
APPLICATION.
O - - 3. CONDUIT SHALL BE PVC COATED RGS. WIRE SHALL BE
h LOCAL CONTROL THHN.2.
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PRIMARY ELEMENT SYMBOLOGY

INSTRUMENT SYMBOLOGY

INSTRUMENT IDENTIFICATION LETTERS

CONTROL SWITCH NOTATION

MISCELLANEOUS SYMBOLOGY

. FIRST LETTER SUCCEEDING LETTERS ABBREVIATIONS
b ORIFICE PLATE
Q LOCALLY MOUNTED FIELD INSTRUMENTATION MEASURED OR READOUT OR OUTPUT R oK
— INITIATING MODIFIER PASSIVE FUNCTION MODIFIER
111 PITOT TUBE OR ANNUBAR VARIABLE FUNCTION XX/
@ ACK ACKNOWLEDGE
MOUNTED ON PANEL FRONT A | ANALYSIS ALARM E-STOP EMERGENCY STOP
_®_ ROTAMETER T FAIL FAILURE
B | cOMBUSTION USER'S CHOICE USER'S CHOICE USER'S CHOICE FOR FORWARD-OFF-REVERSE
] SONIC OR ULTRASONIC FLOWMETER FR FORWARD-REVERSE
— MOUNTED INSIDE PANEL C | USERS CHOICE CONTROL CLOSED FS FAST-SLOW
HA HAND-AUTO
(M} MAGNETIC FLOWMETER D USERS CHOICE DIFFERENTIAL HOA HAND-OFF-AUTO
XXX HOR HAND-OFF-REMOTE
FRONT PANEL MOUNTED ON AUXILIARY PANEL £ | voLTacE SENSOR (PRIMARY LL LEAD-LAG
—@— MASS DISPERSION FLOWMETER (SUBSCRIPT INDICATES PANEL) ELEMENT) LLS LEAD-LAG-STANDBY
LOR OFE.
F | FLOW RATE RATIO (FRACTION) R tggﬁt_gEEAOREQAOTE
~—
FLUME , GLASS, LS LEAD-STANDBY
— @ MOUNTED INSIDE AUXILIARY PANEL G | USER'S CHOICE VIEWING DEVICE MA MANUAL-AUTO
OAC OPEN-AUTO-CLOSE
1 WEIR - H | HAND HIGH oc OPEN-CLOSE
CURRENT 00 ON-OFF
PILOT LIGHT | (ELECTRICAL) INDICATE 0SC OPEN-STOP-CLOSE
(1 PROPELLER OR TURBINE METER N RJ RUN-JOG
J POWER SCAN RJR RUN-JOG-REVERSE
— @ INSTRUMENT FUNCTIONS SHARING COMMON HOUSING o CONTRO oL SILENCE
TIME, TIME; RATE OF NTROL SS START-STOP
VENTURI TUBE
— K | TIME SCHEDULE CHANGE STATION
L | LEVEL LIGHT LOW VALVES
FLOAT SWITCH
<> COMPLEX INTERLOCK AS DEFINED IN CONTROL DIAGRAM M | USER'S CHOICE MOMENTARY M'ESFL-SI’EDI ATE 1O} BALL VALVE
OR IN SPECIFICATIONS o
@ N | USER'S CHOICE USER'S CHOICE USER'S CHOICE USER'S CHOICE 1~ BUTTERFLY VALVE
TEMPERATURE ELEMENT WITH THERMOWELL
7 O | USER'S CHOICE ORIFICE, < CONE VALVE
L SHARED DISPLAY, SHARED CONTROL, RESTRICTION
FIELD MOUNTED p | PRESSURE, POINT (TEST) N CHECK VALVE
SIGHT FLOW GLASS VACUUM CONNECTION .
DOUBLE-DISK CHECK VALVE
N Q | QuANTITY INTEGRATE, |< ou SK CHEC
), SHARED DISPLAY, SHARED CONTROL, PRIMARY TOTALIZE o~
5] THERMAL DISPERSION METER LOCATION - NORMALLY ACCESSIBLE TO OPERATOR | RADIATION RECORD KO BALL CHECK VALVE
SPEED, £ DIAPHRAGM VALVE
] PROGRAMMABLE LOGIC CONTROL, PRIMARY LOCATION ® | FREQUENCY i e
= ULTRASONIC LEVEL TRANSMITTER NORMALLY ACCESSIBLE TO OPERATOR T | TEMPERATURE TRANSMIT ><] GATE VALVE
U | MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION e GLOBE VALVE
EI RADAR TYPE LEVEL TRANSMITTER v | VIBRATION, MECH. VALVE, DAMPER,
= ANALYSIS LOUVER §]<} KNIFE GATE VALVE
PROGRAMMABLE LOGIC CONTROL, FIELD MOUNTED W | WEIGHT, FORCE WELL HH NEEDLE VALVE
> DIFFERENTIAL PRESSURE FLOW METER
X | UNCLASSIFIED X AXIS UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED o PINCH VALVE
v | EVENT, STATE Y AXIS RELAY, COMPUTE,
LINE TYPES ACTUATOR SYMBOLOGY OR PRESENCE CONVERT 1O | PLUG VALVE
DRIVER, L
POSITION, ACTUATOR, 1O THREE-WAY BALL VALVE
MAIN PROCESS LINE OPERATOR ABBREVIATIONS: z DIMENSION Z AXIS UNCLASSIFIED
M = MOTOR FINAL CONTROL 1
P = PNEUMATIC ELEMENT 1O THREE-WAY PLUG VALVE
SECONDARY PROCESS LINE S = SOLENOID
LD oar operator MISCELLANEOUS INSTRUMENTATION N7 A
AUXILIARY PROCESS LINE ABBREVIATIONS
gEE'UNI\;;A'(TDIPCPSEEEIDSE";GLE'ACT'NG |:i} PRESSURE-REGULATING VALVE
— - DIRECTION OF FLOW @
Al ANALOG INPUT
AO ANALOG OUTPUT
L, cL2 CHLORINE (ANALYZER MODIFIER) THREE-WAY CONTROL VALVE
LA PNEUMATIC SIGNAL DOUBLE-ACTING PNEUMATIC CYLINDER CO CARBON MONOXIDE (ANALYZER MODIFIER)
Cco2 CARBON DIOXIDE (ANALYZER MODIFIER)
COMB COMBUSTIBLES (ANALYZER MODIFIER)
______ ELECTRICAL SIGNAL COND CONDUCTIVITY (ANALYZER MODIFIER) OR _(>$<)_ PRESSURE-RELIEF VALVE
DEN DENSITY (ANALYZER MODIFIER)
PNEUMATIC DIAPHRAGM DI DIGITAL INPUT
L DO DIGITAL OUTPUT
- =k HYDRAULIC SIGNAL DO DISSOLVED OXYGEN (ANALYZER MODIFIER) X
%% E/P VOLTAGE TO PNEUMATIC R R ASE A UUMVALVE
o PNEUMATIC DIAPHRAGM WITH POSITIONER H2S HYDROGEN SULFIDE (ANALYZER MODIFIER) =
0—0— SOFTWARE OR DATA LINK HCL HYDROGEN CHLORIDE (ANALYZER MODIFIER) VAC = VACUUM
/0 INPUT/OUTPUT 3,
/P CURRENT TO PNEUMATIC }
* SIGNAL CONNECTION NOX NITROGEN OXIDE (ANALYZER MODIFIER) AA LUBRICATED PLUG VALVE
ol OPERATOR INTERFACE
| oI OPERATOR INTERFACE TERMINAL 1@ NORMALLY CLOSED VALVE (FILLED IN)
______ CROSSOVER - NO CONNECTION 02 OXYGEN (ANALYZER MODIFIER)
| P&ID PROCESS AND INSTRUMENTATION DIAGRAM
SS SUSPENDED SOLIDS (ANALYZER MODIFIER)
TURB TURBIDITY (ANALYZER MODIFIER)
— X—X— CAPILLARY WAN WIDE AREA NETWORK

CROSS REFERENCE SYMBOLOGY

TYPES OF POWER SUPPLY

CONTINUATION ON SHEET Y-3

Y-3 | CONTINUATION ON SHEET Y-3

A
ES
NG
HYD

PLANT COMPRESSED AIR
INSTRUMENTATION AIR
ELECTRIC SUPPLY
NATURAL GAS
HYDRAULIC

{ [~

as

0

S

2
e
-

1
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PROGRESSIVE CAVITY PUMP

PROGRESSIVE CAVITY CAKE PUMP

MIXER - PROPELLER TYPE

SUMP PUMP

CHEMICAL FEED PUMP

CENTRIFUGAL PUMP

MOTOR

BAG FILTER

FLEXIBLE CHUTE

CALIBRATION COLUMN

SIGHT GLASS

FLEXIBLE CONNECTION

ROTAMETER

QUICK DISCONNECT COUPLING WITH BALL
VALVE (CAMBI'S INTERPRETATION)

GRINDER

3W=NPW, THE "C" STANDS FOR A SEAL
WATER CONTROL UNIT

DRAIN

DRIP TRAP

DRAIN WITH CONCRETE CONTAINMENT

SLIDE GATE

REDUCER

PULSATION DAMPENER

FLAME ARRESTER

1.

GENERAL NOTES:

THIS IS A STANDARD INSTRUMENTATION SYMBOLOGY AND ABBREVIATIONS SHEET. LISTING OF SYMBOLS AND ABBREVIATIONS DOES NOT
IMPLY ALL SYMBOLS AND ABBREVIATIONS HAVE BEEN USED ON THIS PROJECT.

SEE PROCESS, MECHANICAL AND PLUMBING LEGEND SHEET FOR MISCELLANEOUS PIPING SYMBOLS.

SCREENING OR SHADING OF WORK IS USED TO INDICATE EXISTING COMPONENTS OR TO DE-EMPHASIZE PROPOSED IMPROVEMENTS TO
HIGHLIGHT SELECTED TRADE WORK. REFER TO CONTEXT OF EACH SHEET FOR USAGE.

VALVE SYMBOLS SHOWN HERE ARE APPLICABLE ONLY TO INSTRUMENTATION DIAGRAMS. SEE PROCESS, MECHANICAL AND PLUMBING
LEGEND SHEET FOR VALVE SYMBOLS USED ELSEWHERE ON THE SHEETS.
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T T T T | i GENERAL NOTES:
Ly [T R R R I |
Lo R I T N l |
| R ! | 1. PRELIMINARY CONCEPT SHOWN. DESIGN BUILDER
| I ! | IS RESPONSIBLE FOR FINAL CONFIGURATION,
L ! | | INCLUDING CONNECTION TO EXISTING ELECTRICAL
L ! | } AND CONTROL SYSTEMS. -
[ ' | I
| I ! | 2. PROVIDE ALL COMPONENTS, INCLUDING
| I ! | PROGRAMMING, FOR A FULLY FUNCTIONAL
o | | I SYSTEM.
| | | |
| |
i ! | ! | 3. CONFIRM RIO AND PANELBOARD CONNECTION
. | ! | LOCATIONS THROUGH FIELD INVESTIGATIONS.
P I ! |
| i ! | | 4. CONNECT PROCESS CONTROL SIGNALS TO
o | | ! EXISTING I/O CARDS IN POLYMER / SLUDGE FEED
| | ! | CONTROL ROOM (ROOM 105). ASSUME SPACE IS
L | ! ! AVAILABLE IN EXISTING RIO PANEL.
| | |
o ! i ! 5. MODIFY POLYMER TRANSFER CONTROLS TO C
o ! | ! UTILIZE NEW POLYMER TRANSFER PUMP AND FLOW
120VAC o | ! 120VAC | METER.
- |
| | | l
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PART 1 -

SECTION 02 41 00
DEMOLITION

GENERAL

1.1 SUMMARY

A. Section Includes:

6.

I SR R e

General provisions applicable to all demolition and removals.
Civil/site demolition and removals.

Architectural and structural demolition and removals.
Mechanical demolition and removals

Electrical demolition and removals.

Disposal of demolition debris, materials, and equipment.
Protection of construction and improvements to remain.
Salvaged items for Owner retention.

cope:

Design Builder shall provide all labor, materials, equipment, tools, and incidentals as
shown, specified and required for demolition, removals, disposal and protective Work for
the Early Work Implementation. Requirements for the remainder of the Work shall be
specified by the Design Professional.

The Work under this Specification section includes, but is not necessarily limited to:

a. Demolition and removal of existing materials and equipment as shown or indicated in
the Contract Documents. The Work includes demolition of hazardous materials,
structural concrete, foundations, foundation piles, walls, doors, windows, structural
steel, metal systems and equipment, pavement and similar existing materials,
equipment, and items.

b. Demolition and removal of all above-grade facilities and Underground Facilities and
structures shown or indicated for demolition, unless the Underground Facilities or
above-grade facilities are specifically shown or indicated as to remain.

¢. Remove from slabs, foundations, walls, and footings that are to be demolished all
utilities and appurtenances embedded in such construction.

Demolitions and removals indicated in other Specifications sections shall comply with

requirements of this Specifications section.

Perform demolition Work within areas shown or indicated.

Pay all costs associated with transporting and, as applicable, disposing of materials and

equipment resulting from demolition and removals Work.

Carefully protect all work not scheduled for demolition or removal.

1.2 QUALITY ASSURANCE
A. Referenced Standards:

1.

National Fire Protection Association (NFPA):
a. 241, Safeguarding Construction, Alteration, and Demolition Operations.

B. Regulatory Requirements:

1.

2.

Demolition, removals, and disposal Work shall be in accordance with 29 CFR 1926.850
through 29 CFR 1926.860 (Subpart T — Demolition), and all other Laws and Regulations.
Comply with requirements of the EPA and authorities having jurisdiction.

C. Qualifications:

1. Electrical Removals: Entity and personnel performing electrical removals shall be
electrician(s) legally qualified to perform electrical construction and electrical work in
Arlington County, Virginia.
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2. Plumbing Removals: Entity and personnel performing plumbing removals shall be
plumber(s) legally qualified to perform plumbing construction and plumbing work in
Arlington County, Virginia.

3. Design Builder shall employ a registered professional engineer to design and oversee
construction of shoring, bracing and other required supports, whether temporary or
permanent.

a. Details of permanent new features shall be submitted for information to the Program
Manager and Owner.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Comply with Section 01 14 16 - Coordination with Owner’s Operations.
2. Review procedures under this and other Specifications sections and coordinate the Work
that will be performed with or before demolition and removals.

1.4 SUBMITTALS

A. Informational Submittals: Submit the following:
1. Procedure Submittals:
a. Demolition and Removal Plan: Not less than thirty (30) days prior to starting
demolition Work, submit acceptable plan for demolition and removal Work, including:

1) Plan for coordinating shut-offs, capping, temporary services, and continuing utility
services.

2) Other proposed procedures as applicable.

3) Equipment proposed for use in demolition operations.

4) Recycling/disposal facility(ies) proposed, including facility owner, facility name,
location, and processes. Include copy of appropriate permits and licenses, and
compliance status.

5) Planned demolition operating sequences.

6) Detailed schedule of demolition Work in accordance with the Schedule accepted
by Program Manager.

2. Notification of Intended Demolition Start: Submit in accordance with Paragraph 3.1.A of
this Specifications Section.
3. Field Quality Control Test Results:
a. Results of megger-testing of existing motors to remain Owner’s property.
4. Qualifications Statements:
a. Name and qualifications of entity performing electrical removals, including copy of
licenses required by authorities having jurisdiction.
b. Name and qualifications of entity performing plumbing removals,

1.5 JOB CONDITIONS

A. Owner makes no representation of condition, hazards or structural integrity of area(s) to be
demolished or where removals are required by the Contract Documents.

B. Obtain and pay for permits required by authorities.
C. Notify affected utilities of work to be executed.

D. Owner will make provisions for inspection of facilities prior to bidding. Conditions not readily
apparent shall not be cause for extra work cost claims.

E. Separate, store and dispose of any hazardous or toxic materials in accordance with local and
EPA regulations.

PART 2 - PRODUCTS - (NOT USED)
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PART 3 - EXECUTION
3.1 PREPARATION
A. Notification:

1.

2.

Not less than 7 days prior to commencing demolition or removal, advise Owner in writing
of planned start of demolition Work. Do not start removals without permission of Owner.
Where demolition or removals has potential to affect adjacent properties, occupants, streets,
or other public thoroughfare, transportation facilities, and utilities, furnish required notices
to owners and occupants of properties, buildings, and structures that may be affected by the
demolition of removal.

In accordance with Laws and Regulations, furnish to authorities having jurisdiction,
including emergency services as necessary, appropriate notices of planned demolition and
removals.

Submit to Owner copies of notices furnished to adjacent property owners, occupants, and
authorities having jurisdiction.

B. Protection of Adjacent Areas and Facilities:

1.

4.

5.

Perform demolition and removal Work in manner that prevents damage and injury to
unscheduled property, structures, facilities, occupants, and the public. Do not interfere with
use of, and free and safe access to and from, structures and properties unless allowed by the
Contract Documents or otherwise allowed in writing by Owner.

Closing or obstructing of roads, drives, sidewalks, and passageways adjacent to the Work is
not allowed unless indicated otherwise in the Contract Documents. Conduct the Work with
minimum interference to vehicular and pedestrian traffic.

Provide temporary partitions between demolition work areas and (a) areas that will be
occupied during demolition and removals, and (b) areas accessible to the public or visitors.
Temporary partitions shall be sturdy, braced plywood in good condition, of dimensions
sufficient to adequately screen demolition work from view of occupants, public, and
visitors. Maintain temporary partitions in place until demolition and removals work in the
subject area is complete or until other Work requires removal of temporary partitions after
deemed not necessary.

Provide appropriate temporary barriers, lighting, sidewalk enclosures, and other necessary
protection.

Repair damage as a result of Design Builder’s operations to facilities that are to remain.

C. Existing Utilities

1.

2.

Sanitary Sewerage: Before proceeding with demolition, locate and cap all sewer lines and
service laterals discharging from the building or structure being demolished.

Water Piping and Related Facilities: Before proceeding with demolition, locate and cap all
potable and non-potable waterlines and service laterals serving the building or structure
being demolished. Ensure compliance with Laws and Regulations regarding water quality.
Other Utilities: Before proceeding with demolition, locate and cap as required all other
utilities, such as plant process lines, fuel and gas; compressed air; heating, ventilating, and
air conditioning; electric; and communications; and service laterals serving the building or
structure being demolished.

Shutdown of utility services shall be coordinated by Design Builder, assisted by Owner as
required relative to contacting utility owners.

D. Remediation:

1. Prior to performing demolition Work that disturbs asbestos, remove and dispose of asbestos
in accordance with all Laws and Regulations.
2. Prior to performing demolition Work involving lead-based paint, remediate lead in
accordance with all Laws and Regulations.
3. Prior to performing demolition Work involving Polychlorinate Biphenyls (PCBs), remediate
PCBs in accordance with all Laws and Regulations.
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4. If unanticipated Hazardous Environmental Condition is believed to be encountered during
demolition and removals, comply with requirements of this Specification and the General
Conditions.

3.2 DEMOLITION - GENERAL

A. Locate construction equipment used for demolition Work and remove demolished materials and
equipment to avoid imposing excessive loading on supporting and adjacent walls, floors,
framing, facilities, and Underground Facilities.

B. Pollution Controls:

1. Use water sprinkling, temporary enclosures, and other suitable methods to limit emissions
of dust and dirt to lowest practical level. Comply with Section 01 57 05 - Temporary
Controls, and Laws and Regulations.

2. Do not use water when water may create hazardous or objectionable conditions such as
icing, flooding, or pollution.

3. Clean adjacent structures, facilities, properties, and improvements of dust, dirt, and debris
caused by demolition Work.

C. Explosives:
1. Explosives are not allowed at the Site. Do not use explosives for demolition and removal
Work.

D. Building or Structure Demolition and Removals:
1. Remove structural framing members and lower to ground using hoists, cranes, or other
suitable methods. Do not throw or drop to the ground.
2. Break up and remove foundations, mats, and slabs-on-grade unless otherwise shown or
indicated as remaining in place.
3. Temporary Bracing and Supports:

a. Provide temporary and permanent bracing and supports sufficient to maintain safety,
stability, and resist all loads to which the structure may be subject during demolition
and removals, until entirety is permanently removed or permanently stabilized.

b. Temporary and permanent bracing and supports shall be sufficient for associated dead
load, live load, transient loading, and dynamic loads such as wind, seismic, and other
loads to which the bracing or support may be subject.

c. Retain a professional engineer, duly licensed and registered in the same jurisdiction as
the Site, to design all bracing and supports.

E. Salvage and Ownership:

1. Materials and equipment to remain Owner’s property shall be:

a.  Carefully removed and appropriately handled by Design Builder to avoid damage.

Brace motors attached to flexible mountings until reinstallation or delivery to Owner’s
storage location. Fully remedy to pre-construction condition or replace items damaged
during removal or handling by Design Builder.
Removed as functional units, together with all appurtenances required for operation.
Cleaned, listed, and tagged for storage.
Protected from damage.
Delivered to Owner designated storage location indicated in the Contract Documents,
or to a place designated by Program Manager or Owner.
2. Items to be and delivered to Owner are as indicated in Table 02 41 00-A.

oao o
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Table 02 41 00-A — Items to be Salvaged

EQUIPMENT NAME/ DELIVER TO OWNER'S
DESIGNATION AL LN RO S L] LOCATION
Diaphragm Sump Pump Bio-Building Basement Warehouse
Polymer Transfer Pumps (2) Bio-Building Basement Warehouse
Polymer Transfer Instrumentation Bio-Building Basement Warehouse
(complete)
3. Preparation of Owner’s existing equipment for storage:

a.

o

"o oo

S

Where appropriate, identify each component with markings or tags to indicate its
position in the assembly and the assembly of which it is part.

Place small parts in appropriate, durable boxes and clearly mark contents on the outside
of box or container.

Remove oil from oil-lubricated bearings and gear boxes and replace with storage oil.
Grease grease-lubricated bearings.

Replace breather plugs with solid plugs.

Megger-test motor windings: Attach report of the test results to the associated motor
and submit copy to Program Manager.

Attach unit to suitable crate bottom.

Enclose unit in polyethylene film and seal all seams and the film to the base of the unit
with tape.

Construct crate of wood slats around top and sides of unit.

Attach permanent instruction tag to outside of crate stating “This unit has been prepared
for storage. Replace oil, vent plugs, and lubricant in accordance with manufacturer's
instructions before start-up.”

F. Finishing of Surfaces Exposed by Removals: Unless otherwise shown or indicated in the
Contract Documents, surfaces of walls, floors, ceilings, and other areas exposed by removals,
and that will remain as finished surfaces, shall be repaired and re-finished with materials that
match existing adjacent surface, or as otherwise approved by Program Manager.

3.3 STRUCTURAL REMOVALS

A. Remove structures to lines and grades indicated or necessary, Removals beyond these limits
shall be at Design Builder’s risk and expense and such excess removals shall be reconstructed to
satisfaction of Program Manager without additional cost to Owner.

B. Recycling and Reuse of Demolition Materials:

With or as part of the construction management plan, the Contractor shall submit a
construction waste management (CWM) plan in accordance with Specification Section 01
81 13 prior to mobilization that:

1.

a.

b.

Identifies waste materials that will be removed from the site, the process for collecting
and storing materials, and locations for disposal

Outlines a plan for materials that will be taken off-site to be recycled. The plan should
include what can be recycled, where reclamation facilities are located and how
implementation will be documented.

All concrete, brick, tile, masonry, roofing materials, reinforcing steel, structural metals,
miscellaneous metals, plaster, wire mesh, and other items contained in or upon building or
structure to be demolished shall be removed, transported, and disposed of away from the
Site, in accordance with the CWM plan, unless otherwise approved by Program Manager.
Contractor shall document quantities of non-recycled waste material and recycled materials
removed from the site by:

a.

Document waste diversion efforts following the instructions in the provided RA1.4

Reduce Construction Waste Diversion Summary Forms as Attachment D to

Specification Section 01 81 13, including, but not limited to:

1) Waste brought to recycling facilities and landfill with waste tickets for each
delivery.
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2) Demolition materials housed and prepped for reuse on-site.

3) Waste reduction measures and quantify impact (example — reuse of existing
structures that were planned to be demolished and rebuilt).

4) Include manifests, weight tickets, receipts, and invoices, as applicable for recycled
and landfilled materials with submittal of forms.

Submitting reclamation facility lift tickets

Submitting landfill lift tickets

Documenting any other off-site material disposal

Documentation will be submitted monthly or as coordinated with the Engineer and

Envision lead.

4. Do not use demolished materials as fill or backfill adjacent to structures, in pipeline
trenches, or as subbase under structures or pavement.

oao o

C. After removing concrete and masonry walls or portions thereof, mats, slabs, and similar
construction that ties in to the Work or to existing construction, neatly repair the junction point
to leave exposed only finished edges and finished surfaces.

D. Where parts of existing structures are to remain in service following demolition, remove the
portions shown or indicated for removal, repair damage, and leave the building or structure in
proper condition for the intended use.

1. Remove concrete and masonry to the lines shown or indicated by sawing, drilling, chipping,
and other suitable methods. Leave the resulting surfaces true and even, with sharp, straight
corners that will result in neat joints with new construction and be satisfactory for the
purpose intended.

2. Do not damage reinforcing bars beyond the area of concrete and masonry removal. Do not
saw-cut beyond the area to be removed.

3. Reinforcing bars that are exposed at surfaces of removed concrete and masonry that will not
be covered with new concrete or masonry shall be removed to 1.5 IN below the final
surface. Repair the resulting hole, with repair mortar for concrete and grout for masonry, to
be flush with the surface.

4. Where existing reinforcing bars are shown or indicated to extend into new construction,
remove existing concrete so that reinforcing bars are clean and undamaged.

E. Removal of Anchorages and Protruding Metals:

1. Where equipment or material anchored to concrete or masonry are removed and anchors are
not to be re-used, and where existing metals (and to be removed) protrude from concrete,
remove the anchors and other metal to not less than 1.5 IN beneath surface of concrete or
masonry member. Repair the resulting hole, using repair mortar for concrete and grout for
masonry, to be flush with the surface.

2. Alternately, when the anchor is stainless steel, the anchor may be cut flush with the surface
of the concrete or masonry, when so approved by Program Manager.

F. Jambs, sills and heads of windows, passageways, doors, or other openings (as applicable) cut-in
to the Work or to existing construction shall be dressed with masonry, concrete, or metal to
provide smooth, finished appearance.

G. Where anchoring materials, including bolts, nuts, hangers, welds, and reinforcing steel, are
required to attach the Work to existing construction, provide such materials as specified in the
Contract Documents.

3.4 MECHANICAL REMOVALS

A. Mechanical demolition and removal Work includes dismantling and removing existing:
1. Piping systems and ductwork systems.
2. Mechanical equipment and appurtenances.
3. Mechanical elements of instrumentation and control systems, such as sensors and
transmitters and similar items.
4. Mechanical removals include cutting and capping as required.
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5. Mechanical removals as required herein apply to systems exposed to view, hidden from
view, and Underground Facilities. Mechanical removals may require work in spaces that
may be classified confined spaces.

B. Life-Safety Systems:

1. Retain existing life-safety systems, including but not limited to fire suppression systems, in
place for as long as possible prior to performing associated demolition and removals.

2.  Where demolishing buildings or structures equipped with life-safety systems, remove or
deactivate life-safety systems only in the area where active demolition operations are in
progress.

3. Coordinate removal of Life-Safety Systems with Owner and authorities having jurisdiction.

C. Demolition and Removals of Piping, Ductwork, and Similar Items:
1. Scope:

a. Safety purge piping and tanks (as applicable) of chemicals, fuel, solids, liquids, and
gases (as applicable) and make safe for removal and capping. Discharge contents of
existing piping appropriately while avoiding damaging property; restricting access to or
use of property; and cresting unsafe, unsanitary, nuisances, and noisome conditions.

b. To the extent shown or indicated, remove existing piping conveying water (potable and
non-potable), waste and vent, fuel (liquids and gases), heating fluids (such as water-
glycol solutions), chemicals, solids and slurries, sludge, wastewater, other fluids, and
processes gases, and other piping.

c. Remove piping to the nearest structurally sound (or “solid”) piping support, and
provide caps on ends of remaining piping.

d. Where piping to be demolished passes through existing walls to remain, cut off and cap
pipe on each side of the wall.

2. Caps, Closures, Blind Flanges, and Plugs — General (All Piping and Ducts):

a. Provide closure pieces, such as blind flanges and caps, where shown or required to
complete the Work.

b. Where used in this Specifications section, the term “cap” means the appropriate type
closure for the piping or ductwork being closed, including caps, blind flanges, and other
closures.

c. Caps shall be compatible with the piping or ductwork on which the cap is installed,
fluid-tight and gastight, and appropriate for the fluid or gas conveyed in the pipe or
duct.

d. Unless otherwise shown or indicated, caps shall be mechanically fastened, fused, or
welded to pipe or duct. Plug piping with means other than specified in this
Specifications section only when expressly so shown or indicated in the Design Builder
Documents or when allowed by Program Manager.

3. Underground Facilities:

a.  When Underground Facilities are altered or removed, properly cut and cap piping left in

place, unless otherwise shown or indicated.
4. Waste and Vent Piping; Ductwork:

a. Remove waste and vent piping, and ductwork to extent shown and cap as required.

b.  Where demolished vent piping, stacks, and ductwork passes through existing roofing,
patch the roof with the same or similar materials as existing, and fully compatible with
ensign materials. Completed patch shall be watertight and comply with roofing
manufacturer’s recommendations.

5. Potable Water Piping; Plumbing; Fire Suppression Piping and Systems; Heating Piping:

a. Modifications to potable water piping, fire suppression systems, other plumbing piping,
and heating system piping shall comply with Laws and Regulations.

b. All portions of potable water systems that have been modified or opened shall be
hydrostatically tested and disinfected in accordance with AWWA Requirements, and
Laws and Regulations. Hydrostatically test other, normally-pressurized, plumbing and
fire suppression piping and heating piping systems.
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D. Equipment Demolition and Removals:

1. To the extent shown or indicated and as required for the Work, remove existing mechanical
equipment, including (but not limited to):

Facility equipment

Conveying equipment such as elevators, and similar general-use conveying systems.

Fire suppression and plumbing equipment.

Heating, ventilating, and air conditioning equipment.

Security systems equipment.

Flow control gates and valves.

Hoisting equipment.

Bulk materials conveying equipment.

Process heating and cooling equipment.

Blowers, compressors, air filters, air dryers, and similar equipment.

Pumps.

Tanks.

Process equipment, including purification equipment, incineration equipment, pollution

control and solid waste equipment, and treatment process equipment.

n. Appurtenances (including motors, drive systems, controls, cooling water and seal water
systems) as shown, indicated, and required for completion of the Work.

2.  Where required, disassemble equipment to avoid imposing excessive loading on supporting
walls, floors, framing, facilities, and Underground Facilities. Disassemble equipment as
required for access through and egress from building or structure. Disassembly and removal
shall comply with Laws and Regulations. Provide required means to remove equipment
from building or structure.

3. Remove control panels, operator stations, and instruments associated with equipment being
removed, unless shown or indicated otherwise.

4. Tanks and Equipment Containing Process Material:

a. Purge contents in accordance with Paragraph 3.5.A of this Specifications Section and
other requirements of the Contract Documents, as applicable.

b. Where contents of tank or equipment item may pose a potential hazard, properly
dispose of contents in accordance with Laws and Regulations and the Contract
Documents.

c.  Where tank or equipment contains wastewater or liquid sludge, and the Site is a
wastewater treatment facility, transport and dispose of stored contents on-site at
location acceptable to Owner.

d.  Where tank or equipment contains solid or slurry-type material, remove, handle, and
transport the contents and appropriately dispose of the materials off-site in accordance
with Laws and Regulations, unless otherwise indicated in the Contract Documents.

5.  Remove equipment supports as applicable, anchorages, base, grout, and piping. Remove
anchorage systems in accordance with the “Structural Removals” Article in this
Specifications section.

6. Remove small-diameter piping back to header unless otherwise indicated.

7. Remove access platforms, ladders, and stairs related to equipment being removed, unless
otherwise shown or indicated.

8. Instrumentation and Control Systems Removal:

a. Remove instrumentation and controls equipment in accordance with this Specifications
section’s requirements for mechanical removals and electrical removals.

3.5 ELECTRICAL REMOVALS

S RTEER MO a0 o

A. Electrical demolition Work includes removing existing:
1. Disconnecting cabling from motors, electrical sources, control panels, control stations,
instrumentation and control items, and similar devices and equipment.
2. Conduits, raceways, cable trays, hangers and supports, cabling, and related items.
3. Switches, panelboards, control stations, and similar items.
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5.
6.

Transformers, distribution switchboards, control panels, motors, starters, variable speed
controllers, and similar items.

Lighting fixtures and related items.

Appurtenances and miscellaneous electrical equipment, as shown, specified, or required.

B. Electrical Removals — General:

1.
2.

Comply with Laws and Regulations, including the National Electric Code.

Lock Out and Tagging:

a. Design Builder shall lock out and tag circuit breakers and switches operated by Owner
and shall verify that affected cabling are de-energized to ground potential before
commencing electrical removals Work.

b. Upon completion of electrical removals Work, remove the locks and tags and promptly
advise Program Manager and Owner that existing facilities are available for use.

Remove existing electrical equipment, fixtures, and systems to avoid damaging systems to

remain, to keep existing systems in operation, and to maintain integrity of grounding

systems.

Disconnect and remove motors, control panels, and other electrical gear where shown or

indicated.

Store removed motors, microprocessors and electronics, and other electrical gear to be

reused in accordance with its manufacturer’s recommendations and requirements of the

Contract Documents.

C. Motor Control Centers and Switchgear:

1.
2.

Remove or modify motor control centers and switchgear within the demolition areas.
Modified openings shall be cut square and dressed smooth to dimensions required for
installation of equipment.

D. Removal of Cabling, Conduits, Raceways and Similar Items:

1.
2.

Verify the function of each cable before disconnecting and removing.

Remove cabling, conduits, hangers and supports, and similar items back to the power source

or control panel, unless otherwise shown or indicated.

Remove cabling, conduits, and similar items where shown or indicated for removal.

Abandoned conduits concealed in floor, ceiling slabs, or in walls shall be cut flush with the

slab or wall (as applicable) at point of entrance, suitably capped, and the area repaired in a

flush, smooth manner acceptable to Program Manager.

Disassemble and remove exposed conduits, junction boxes, other electrical appurtenances,

and their supports.

Repair all areas of the Work to prevent rusting on exposed surfaces.

Underground Electric:

a. Conduits in Underground Facilities not scheduled for reuse shall be suitably capped
watertight where each enters building or structure to remain.

b.  Where shown or indicated, remove direct-burial cabling. Openings in buildings for
entrance of direct-burial cabling shall be patched with repair mortar or other material
approved by Program Manager for such purpose, and made watertight.

E. Lighting fixtures, wall switches, receptacles, starters, and other miscellaneous electrical
equipment, not designated as remaining as Owner’s property, shall be removed and properly
disposed off-site as required in accordance with Laws and Regulations.

3.6 DEMOLITION OF SITE IMPROVEMENTS

A. Pavement, Sidewalks, Curbs, and Gutters:

1. Demolition of asphalt or concrete pavement, sidewalks, curbs, and gutters, as applicable,
shall terminate at cut edges. Edges shall be linear and have a vertical cut face.

2. To cut pavement, sidewalks, curbs, and gutters, use machinery or tools that provides a
smooth-cut edge, appropriate for the required. Where cut edges are not smooth, repair the
cut edge to remain to provide a smooth, even appearance.
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B. Fencing, Guardrails, and Bollards:
1. Remove to the limits shown or indicated on the Drawings.
2. Completely remove below-grade posts and concrete.

C. Manbholes, Vaults, Chambers, and Handholes:
1. Remove to the limits shown or indicated on the Drawings.
2. Ifnot shown or indicated on the Drawings, remove to not less than 3 FT below finished
grade indicated on the Drawings.

D. Underground Facilities Other than Manholes, Vaults, Chambers, and Handholes:
1. Remove to the extent shown or indicated on the Drawings.
2. Unless otherwise shown or indicated, cap ends of piping to remain in place in accordance
with the “Mechanical Removals” Article in this Specifications section.

E. Other Site Improvements: When the Contract Documents require removal of other site
improvements not addressed above, copy with Contract requirements for removal of buildings
or structures.

3.7 DISPOSAL OF DEMOLITION DEBRIS

A. Disposal — General:

1. Promptly remove from the Site all debris, waste, rubbish, material, and equipment resulting
from demolition and removal operations. Promptly upon completion of demolition and
removal operations, remove from the Site construction equipment used in demolition Work.

2. Do not sell at the Site demolition materials or removed equipment. If materials, equipment
or debris will be sold by Design Builder, remove the items from the Site and perform the
sale or transaction elsewhere, in accordance with Laws and Regulations.

3. Cleaning and Removal of Debris: Comply with the General Conditions and General
Requirements.

B. Transportation and Disposal:

1. Non-Hazardous Materials, Equipment, and Debris: Properly transport and dispose of non-
hazardous demolition materials, equipment, and debris at appropriate landfill or other
suitable location, in accordance with Laws and Regulations. Non-hazardous material does
not contain Constituents of Concern such as (but not limited to) asbestos, PCBs, petroleum,
hazardous waste, radioactive material, or other material designated as hazardous in Laws or
Regulations.

2. Hazardous Materials, Equipment, and Debris: When handling and disposal of items
containing Constituents of Concern is included in the Work, properly transport and dispose
of such items in accordance with the Contract Documents and Laws and Regulations.

C. Inaccordance with Specification Section 01 81 13, submit to Program Manager information
required in this Specification Section on proposed facility(ies) where demolition materials,
equipment, and debris will be recycled. Upon request, Program Manager or Owner, shall be
allowed to visit recycling facility(ies) to verify adequacy and compliance status. During such
visits, recycling facility operator shall cooperate and assist Program Manager and Owner.

END OF SECTION
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SECTION 03 15 19
ANCHORAGE TO CONCRETE

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:

1. Requirements for all cast-in-place anchor bolts, anchor rods, reinforcing adhesive
anchorage, and post-installed concrete anchors required for the Early Work Implementation
but not specified elsewhere in the Contract Documents. Requirements for the remainder of
the Work shall be specified by the Design Professional.

2. Design of all concrete anchors not indicated on the Drawings including, but not limited to,
installation of anchors into concrete for the following structural and nonstructural
components:

SO o0 TP

Structural members and accessories.

Metal, wood, and plastic fabrications.

Architectural components.

Mechanical and electrical equipment and components.
Plumbing, piping, and HVAC work.

All other components requiring attachment to concrete.

B. Related Specification Sections include but are not necessarily limited to:
1. Section 40 05 07 - Pipe Support Systems.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
1. American Concrete Institute (ACI):

a.
b.

318, Building Code Requirements for Structural Concrete and Commentary.
350, Code Requirements for Environmental Engineering Concrete Structures and
Commentary.

2. American Concrete Institute/Concrete Reinforcing Steel Institute (ACI-CRSI):

a.

Adhesive Anchor Installation Certification Program: Adhesive Anchor Installer.

3. American Institute of Steel Construction (AISC):

a.

303, Code of Standard Practice for Steel Buildings and Bridges.

4. ASTM International (ASTM):

a. A36, Standard Specification for Carbon Structural Steel.

b. A108, Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

c. Al123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.

d. A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

e. A496, Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement.

f.  A563, Standard Specification for Carbon and Alloy Steel Nuts.

g. A780, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

h. F436, Standard Specification for Hardened Steel Washers.

i. F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.

j.  F594, Standard Specification for Stainless Steel Nuts.

k. F1554, Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength.

I.  F2329, Standard Specification for Zinc Coating, Hot-Dip, Requirements for
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special
Threaded Fasteners.
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5. ICC Evaluation Service (ICC-ES):
a. AC193, Acceptance Criteria for Mechanical Anchors in Concrete Elements.
b. AC308, Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements.

B. Qualifications:

1. Anchor designer for Design Builder-designed post-installed anchors and cast in place
anchorage shall be a professional engineer licensed in the Commonwealth of Virginia.

2. Installer for post-installed anchors shall be trained by the manufacturer or certified by a
training program approved by the Program Manager.

3. Installer for adhesive anchors installed in horizontal, upward incline, or overhead
applications shall be certified by ACI-CRSI Adhesive Anchor Installation Certification
Program.

C. Post-installed anchors and related materials shall be listed by the following agencies:
1. ICC-ES.
2. Program Manager approved equivalent.

1.3 DEFINITIONS

A. Adhesive Anchors:
1. Post-installed anchors developing their strength primarily from chemical bond between the
concrete and the anchor.
2. Includes anchors using acrylics, epoxy and other similar adhesives.

B. Anchor Bolt: Any cast-in-place anchorage that is made of a headed (i.e., bolt) material.

C. Anchor Rod: Any cast-in-place or post-installed anchorage made from unheaded, threaded, rod
or deformed bar material.

Concrete Anchor: Generic term for either an anchor bolt or an anchor rod.

E. Galvanizing: Hot-dip galvanizing per ASTM A123, ASTM F2329 with minimum coating of 2.0
Oz of zinc per SQFT of metal (average of specimens) unless noted otherwise or dictated by
standard.

F. Hardware: As defined in ASTM F2329.

G. Installer or Applicator:
1. Installer or applicator is the person actually installing or applying the product in the field at
the Project site.
2. Installer and applicator are synonymous.

H. MPIIl: Manufacturer’s printed installation instructions.

I.  Mechanical Anchors:
1. Post-installed anchors developing their strength from attachment other than thru adhesives
or chemical bond to concrete.
2. Includes expansion anchors, expansion sleeve, screw anchors, undercut anchors, specialty
inserts and other similar types of anchorages.
3. Drop-in anchors and other similar anchors are not allowed.

J. Post-Installed Anchor: Any adhesive or mechanical anchor installed into previously placed and
adequately cured concrete.

1.4 SUBMITTALS

A. Shop Drawings:
1. See Specification Section 01 33 00 for requirements for the mechanics and administration of
the submittal process.
2. Product technical data including:
a. Acknowledgement that submitted products meet requirements of referenced standards.
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Manufacturer material data sheet for each anchor.

1)

Clearly indicate which products on the data sheet are proposed for use on the
Project.

Manufacturer's printed installation instructions.
Current ICC-ES report for each post-installed anchor system indicating the following:

1)
2)
3)
4)
5)

Certification that anchors meet all requirements indicated in this Specification.
Performance data showing that anchor is approved for use in cracked concrete.
Seismic design categories for which anchor system has been approved.
Required installation procedures.

Special inspection requirements for installation.

Anchorage layout drawings and details:

1)
2)

Indicate anchor diameter, embedment, length, anchor type, material and finish.
Drawings showing location, configuration, spacing and edge distance.

Design Builder Designed Post-Installed Anchors:

1)
2)
3)
4)

5)

B. Samples:

C.

A

B.

Show diameter and embedment depth of each anchor.
Indicate compliance with ACI 318, Chapter 17 or ACI 350 Appendix D.
Design tension and shear loads used for anchor design.
Engineering design calculations:
a) Indicate design load to each anchor.
b) When the design load is not indicated on Drawings, include calculations to
develop anchor forces based on Design Criteria listed herein.
c) Sealed and signed by Design Builder’s professional engineer.
d) Calculations will be submitted for information purposes only.
Type of post-installed anchor system used.
a) Provide manufacturer's ICC-ES report for the following:
(1) Mechanical anchorage per ICC-ES AC193.
(2) Adhesive anchorage per ICC-ES AC308.

Representative samples of concrete anchors may be requested by Program Manager.
Review will be for type and finish only. Compliance with all other requirements is
exclusively the responsibility of the Design Builder.

Informational Submittals:
See Specification Section 01 33 00 for requirements for the mechanics and administration of
the submittal process.

Certification of qualifications for each installer of post-installed anchors.
Indicate successful completion or certification for each type of approved post-installed

anchor as required by the Contract Documents.
15 DELIVERY, STORAGE, AND HANDLING

HDR Project No. 10263882

Deliver products to job site in manufacturer’s or distributor’s packaging undamaged and
complete with installation instructions.

Store above ground on skids or other supports to keep items free of dirt and other foreign debris
and to protect against corrosion.

Protect and handle materials in accordance with manufacturer’s recommendations to prevent
damage or deterioration.
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PART 2 - PRODUCTS
21 MATERIALS

A. Cast-in-place Concrete Anchors:

1. Building, nonbuilding structures, and equipment, located in dry environment:

a. ASTM F1554, Grade 36 or Grade 55 with weldability supplement S1 for galvanized
threaded rods.

b. ASTM A307, Grade A for galvanized headed bolts.

2. All other cast-in-place concrete anchors:
a. Stainless steel with matching nut and washer.
b.  Submerged application: ASTM F593, Type 316.
c. Non-submerged application: ASTM F593, Type 304 or Type 316.

B. Post-Installed Mechanical and Adhesive Concrete Anchors:
1. Stainless steel with matching nut and washer.
2. Submerged application: ASTM F593, Type 316.
3. Non-submerged application: ASTM F593, Type 304 or Type 316.
4. Zinc coated carbon steel anchors with matching nut and washer where anchoring zinc
coated carbon steel members, painted carbon steel members, or specifically noted on the
contract drawings.

C. Reinforcement: See Owner Standard Specifications.

D. Headed Studs: ASTM A108 with a minimum yield strength of 50,000 PSI and a minimum
tensile strength of 60,000 PSI.

E. Deformed Bar Anchors: ASTM A496 with minimum yield strength of 70,000 PSI and a
minimum tensile strength of 80,000 PSI.

F. Washers:
1. ASTM F436 unless noted otherwise.
2. If stainless steel anchorage is being used for cast-in-place anchorage, furnish washers of the
same material and alloy as in the accompanying anchorage.
3. Plate washers: Minimum 1/2 IN thick fabricated ASTM A36 (or equal) of matching finish
as accompanying bolt, square plates as required.
4. Follow manufacturer’s requirements for all post-installed anchorage.

G. Nuts:
1. ASTM A563 of matching finish as accompanying bolt, for all cast-in-place anchorage.
2. If stainless steel anchorage is being used for cast-in-place anchorage, nuts shall meet ASTM
F594 and be the matching material and alloy as in the accompanying anchorage.
3. Follow manufacturer’s requirements if using post-installed anchorage.

H. Galvanizing Repair Paint:
1. High zinc dust content paint for regalvanizing welds and abrasions.
2. ASTM A780.
3. Zinc content: Minimum 92 PCT in dry film.
4. ZRC "ZRC Cold Galvanizing" or Clearco "High Performance Zinc Spray."

I. Dissimilar Materials Protection: Protect systems from dissimilar materials corrosion as
necessary.
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2.2

DESIGN BUILDER DESIGNED ANCHORAGE

A. Manufacturers:

1. Post-installed anchor systems for the listed manufacturers will be considered only if a
current ICC-ES evaluation report is submitted in accordance with the SUBMITTALS
Article in PART 1 of this Specification Section and if the anchor system is approved by the
Program Manager.

a. Hilti.
b. Dewalt.
c. Simpson Strong-Tie.

Design the anchorage when any of the following occur:

1. Design load for concrete anchorage is shown on the Drawings.

2. When specifically required by the Contract Documents.

3. When an anchorage is required but not specified in the Drawings.

4.  When anchorage is shown on Drawings other than Structural Drawings.

Anchorage Design Loads:
1. Determine all of the design loads, including wind and seismic loads, per the building code.
a. Anchorage of equipment and non-structural components: Use the actual dead and
operating loads provided by the manufacturer.
. Additional support requirements for utilities: See appropriate Specification Section.
c. Pipe hangers and pipe support steel: See additional requirements listed in Specification
Section 40 05 07.

When Contract Drawings, other than the Structural Drawings, indicate an anchor diameter or
length, the Design Builder design shall incorporate these as “minimums.”

Cast-in-Place Concrete Anchors:

1. Provide the material, nominal diameter, embedment length, spacing, edge distance and
design capacity to resist the calculated load based on the requirements given in the building
code including ACI 318or ACI 350, Appendix D.

2. Design assuming cracked concrete.

Post-installed Concrete Anchors:

1. Provide the manufacturer’s system name/type, nominal diameter, embedment depth,
spacing, minimum edge distance, cover, and design capacity to resist the specified or
calculated load based on requirements given in the building code, ACI 318, Chapter 17 ACI
350, Appendix D and current ICC-ES report, for the anchor to be used.

2. Design assuming cracked concrete.

PART 3 - EXECUTION

3.1 GENERAL
A. Cast-in-Place Anchorage:
1. Use where anchor rods or bolts are indicated on the Drawings, unless another anchor type is
approved by the Program Manager.
2. Provide concrete anchorage as shown on the Drawings or as required to secure components
to concrete.
B. Adhesive Anchorage:
1. Use only where specifically indicated on the Drawings or when approved for use by the
Program Manager.
2. May be used where subjected to vibration or where buried or submerged.
3. Do not use in overhead applications or sustained tension loading conditions such as utility
hangers.
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C.

4. Contact Program Manager for clarification when anchors will not be installed in compliance
with manufacturer's printed installation requirements.

Mechanical Anchorage:

1. Use only where specifically indicated on the Drawings or when approved for use by the
Program Manager.

2. Do not use where subjected to vibration.

3. May be used in overhead applications.

4. Contact Program Manager for clarification when anchors will not be installed in compliance
with manufacturer's printed installation requirements.

Do not use powder actuated fasteners and other types of bolts and fasteners not specified herein
for structural applications unless approved by the Program Manager or specified in Contract
Documents.

3.2 PREPARATION

A

B.

Provide adequate time to allow for proper installation and inspection prior to placing concrete
for cast-in-place concrete anchorage.

Prior to installation, inspect and verify areas and conditions under which concrete anchorage is

to be installed.

1. Notify Program Manager of conditions detrimental to proper and timely completion of
work.

2. Do not proceed with work until unsatisfactory conditions have been corrected in a manner
acceptable to the Program Manager.

Special Inspection is required in accordance with the building code for all concrete anchorage.

1. Notify the Special Inspector that an inspection is required prior to concrete placement (or
during post-installed anchorage installation).

2. Seethe FIELD QUALITY CONTROL Article in PART 3 of this Specification Section for
additional requirements.

Post-installed anchor manufacturer’s representative shall demonstrate and observe the proper
installation procedures for the post-installed anchors at no additional expense to the Owner.
1. Follow such procedures to assure acceptable installation.

2. Adhesive anchors must be installed in concrete aged a minimum of 21 days.

3.3 INSTALLATION

A. Tie cast-in-place anchorage in position to embedded reinforcing steel using wire.

1. Tack welding of anchorage is prohibited.
2. Coat the projected portion of carbon steel anchors and nut threads with a heavy coat of clean
grease after concrete has cured.
3. Anchorage location tolerance shall be in accordance with AISC 303.
4. Provide steel or durable wood templates for all column and equipment anchorage.
a. Templates to be placed above top of concrete and not impede proper concrete
placement and consolidation.

B. Unless noted or specified otherwise:

1. Connect aluminum and steel members to concrete and masonry using stainless steel cast-in-
place anchorage unless shown otherwise.
a. Provide dissimilar materials protection.

2. Provide washers for all anchorage.

3. Where exposed, extend threaded anchorage a maximum of 3/4 IN and a minimum of 1/2 IN
above the top of the fully engaged nut.
a. If anchorage is cut off to the required maximum height, threads must be dressed to

allow nuts to be removed without damage to the nuts.
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C. Do the following after nuts are snug-tightened down:

1. If using post-installed anchorage, follow MPII.

2. Upset threads of anchorage to prevent nuts from backing off.
a. Provide double nut or lock nut in lieu of upset threads for items that may require

removal in the future.

3. For all other cast-in-place anchorage material, tighten nuts down an additional 1/8 turn to
prevent nuts from backing off.

4. If two nuts are used per concrete anchor above the base plate, tighten the top nut an
additional 1/8 turn to "lock" the two nuts together.

5. If using post-installed anchorage, follow manufacturer’s installation procedures.

Assure that embedded items are protected from damage and are not filled in with concrete.

E. Secure architectural components such that it will not be aesthetically distorted nor fasteners
overstressed from expansion, contraction or installation.

F. Coat aluminum surfaces in contact with dissimilar materials as needed to protect from dissimilar
metal corrosion.

G. Repair damaged galvanized surfaces in accordance with ASTM A780.
1. Prepare damaged surfaces by abrasive blasting or power sanding.
2.  Apply galvanizing repair paint to minimum 6 mils DFT in accordance with manufacturer's
instructions and ASTM A780.

H. For post-installed anchors, comply with the MPI1I on the hole diameter and depth required to
fully develop the tensile strength of the anchor or reinforcing bar.
1. Use hammer drills to create holes.
2. Properly clean out the hole per the ICC-ES reports utilizing a non-metallic fiber bristle
brush and compressed air or as otherwise required to remove all loose material from the
hole prior to installing the anchor in the presence of the Special Inspector.

3.4 FIELD QUALITY CONTROL

A. Special Inspection:
1. See Section 01 45 33 and requirements of the VUSBC.

3.5 CLEANING

A. After concrete has been placed, remove protection and clean all anchorage of all concrete, dirt,
and other foreign matter.

B. Provide surface acceptable to receive field applied paint coatings as necessary.

END OF SECTION
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SECTION 40 05 07
PIPE SUPPORT SYSTEMS

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:
1. Pipe support and anchor systems.
2. Design of Pipe Support Systems as specified.
1. Section 03 15 19 - Anchorage to Concrete.

1.2 QUALITY ASSURANCE

A. Referenced Standards:

1. American Society of Mechanical Engineers (ASME):
a. B3Ll.1, Power Piping.
b. B31.2 Fuel Gas Piping.
c. B31.3, Process Piping.
ANVIL International (ANVIL).
3. ASTM International (ASTM):
A36, Standard Specification for Carbon Structural Steel.
A276, Standard Specification for Stainless Steel Bars and Shapes.
A575, Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades.
A576, Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality.
A917, Standard Specification for Steel Sheet, Coated by the Electrolytic Process for
Applications Requiring Designation of the Coating Mass on Each Surface (General
Requirements).

f.  A918, Standard Specification for Steel Sheet, Zinc-Nickel Alloy Coated by the

Electrolytic Process for Applications Requiring Designation of the Coating Mass on
Each Surface.

g. B633, Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
4. American Welding Society (AWS):

a. D1.1, Structural Welding Code - Steel.

b. D1.6, Structural Welding Code - Stainless Steel.
5. Manufacturers Standardization Society of the Valve and Fittings Industry Inc. (MSS):

a. SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture.

b. SP-69, Pipe Hangers and Supports - Selection and Application.

N

PoooTw

B. Responsibility:
1. Design complete support systems for all piping, as required, and as noted on the Drawings.
2. Provide all labor, materials, equipment and incidentals as shown, specified and required to
design, furnish and install the system of hangers, supports, guidance, anchorage and
appurtenances.
3. Incorporate those details with requirements of this Specification Section to provide the
piping support system.

C. Each type of pipe hanger or support shall be the product of one manufacturer.

D. Qualifications:
1. Pipe support designer:
a. Licensed Professional Engineer registered in the Commonwealth of Virginia.
b. Minimum of 5 years’ experience designing pipe supports for projects of similar size
and complexity.
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1.3 SUBMITTA

LS

A. Shop Drawings:
1. Product technical data including:

a.
b.
C.
d.
e.

f.

2. Cert
a.

PART 2 - PRO

Acknowledgement that products submitted meet requirements of standards referenced.
Manufacturer's installation instructions.

Itemized list of wall sleeves, anchors, support devices and all other items related to pipe
support system.

Scaled drawings showing location, installation, material, loads and forces, and
deflection of all hangers and supports.

Analyze each pipe system for all loads and forces on hangers and supports and their
reaction forces to the structure to which they are fastened.

Where Contract Documents indicate Design Builder is to design pipe support systems,
submit detail design calculations and scaled drawings signed by pipe support designer.
ifications.

Pipe support designer qualifications.

DUCTS

2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the manufacturers listed in the applicable
Avrticles below are acceptable.

2.2 MANUFACTURED UNITS

A. General:

1. Galvanized components:

a.

Hot-dipped galvanized components.

2. Dissimilar metals protection:

a.
b.

Galvanized-to-galvanized and galvanized-to-aluminum: No protection required.
All other galvanized-to-dissimilar metal connections: Neoprene or nylon pads, shims,
grommets, etc.

B. Hanger Rods:

1. Material:
a. ASTM A36.
b. ASTM A575, Grade M1020.
c. ASTM A576, Grade 1020.
d.  Minimum allowable tensile stress of 12,000 PSI at 650 DEGF per MSS SP-58.
e. Corrosion resistant: 304 or 316 stainless steel per ASTM A276.

f.  to match material of support attached thereto
2. Continuously threaded.
3. Electro-galvanized or cadmium plated after threads are cut.
4. Load limit:
NOMINAL ROD DIAMETER MAXIMUM SAFE LOAD, (LBS)
3/8 IN DIA (min) 610
1/2 IN DIA 1,130
5/8 IN DIA 1,810
3/4 INDIA 2,710
7/8 IN DIA 3,770
1INDIA 4,960
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C. Hangers:
1. Materials for corrosive areas: 304 or 316 stainless steel.
2. Hangers for use other than directly on copper pipe: Cadmium plated or galvanized.
3. Hanger type schedule:

APPLICATION PIPE SIZE HANGER TYPE
All except noted 4 IN and less ANVIL Figure 108 with Figure 114
All except noted Over 4 IN ANVIL Figure 590
Steam, condensate and hot water All ANVIL Figure 181, Figure 82
Service in chemical storage areas and All CorPro CP - Hanger or equal
as indicated on drawings for corrosion
resistance

D. Concrete Inserts for Hanger Rods:
1. Continuous slots: Unistrut #P1000.
2. Individual inserts: ANVIL Figure 281.
3. See Specification Section 03 15 19, Anchorage to Concrete.

E. Beam Clamps for Hanger Rods:
1. Standard duty.
2. ANVIL Figure 133.

F. Trapeze Hangers for Suspended Piping:
1. General:
a. Material: Steel.
b. Galvanized.
c. Angles, channels, or other structural shapes.

d. Curved roller surfaces at support point corresponding with type of hanger required.

2. In chemical storage and feed areas and as indicated on the drawings:
a. Materials: FRP.
b. Unistrut fiberglass channel or equal.
3. Corrosive areas:
a. Material: 304 or 316 stainless steel.
b.  Angles, channels or other structural shapes.

G. Vertical Pipe Supports:
1. At base of riser.

H. Expanding Pipe Supports:
1. Spring hanger type.
2. MSS SP-58.

I.  Pipe Support Saddle:
1. For pipe located 3 FT or less from floor elevation, except as otherwise indicated on
Drawings.
2. ANVIL Figure 264.

J.  Pipe Support Risers:
1. Schedule 40 pipe.
2. Galvanized.
3. Size: Asrecommended by saddle manufacturer.

K. Pipe Support Base Plate:
1. 4 1IN larger than support.
2. Collar 3/16 IN thickness, circular in shape, and sleeve type connection to pipe.
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1.
2.

. Wall Brackets:
1.

3. Collar fitted over outside of support pipe and extended 2 IN from floor plate.
4. Collar welded to floor plate.

5. Edges ground smooth.

6. Assembly hot-dipped galvanized after fabrication.

P

ipe Covering Protection Saddle:
For insulated pipe at point of support.
ANVIL Figure 167, Type B.

For pipe located near walls and 8 FT or more above floor elevation or as otherwise indicated
on the Drawings.
2. ANVIL Figure 199.

Pipe Anchors:

1. For locations shown on the Drawings.

2. 1/4 IN steel plate construction.

3. Hot-dipped galvanized after fabrication.

4. Designed to prevent movement of pipe at point of attachment.

Pipe Guides:

1. For locations on both sides on each expansion joint or loop.
2. To ensure proper alignment of expanding or contracting pipe.
3. ANVIL Figure 256.

2.3 DESIGN REQUIREMENTS
A. Supports capable of supporting the pipe for all service and testing conditions.
1. Provide 5 to 1 safety factor, against failure.
B. Allow free expansion and contraction of the piping to prevent excessive stress resulting from
service and testing conditions or from weight transferred from the piping or attached equipment.
C. Design supports and hangers to allow for proper pitch of pipes.
D. For chemical and waste piping, design, materials of construction and installation of pipe hangers,
supports, guides, restraints, and anchors:
1. ASME B31.3.
2. MSS SP-58 and MSS SP-69.
3. Except where modified by this Specification.
E. For steam and hot and cold water piping, design, materials of construction and installation of
pipe hangers, supports, guides, restraints, and anchors:
1. ASME B31.1.
2. MSS SP-58 and MSS SP-69.
F. Check all physical clearances between piping, support system and structure.
1. Provide for vertical adjustment after erection.
G. Support vertical pipe runs in pipe chases at base of riser.
1. Support pipes for lateral movement with clamps or brackets.
H. Provide 20 GA galvanized steel pipe saddle for fiberglass and plastic support points to ensure
minimum contact width of 4 IN.
I.  Pipe Support Spacing:
1. General:
a. [Factor loads by specific weight of liquid conveyed if specific weight is greater than
water.
b. Locate pipe supports at maximum spacing scheduled unless indicated otherwise on the
Drawings.
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c. Provide at least one support for each length of pipe at each change of direction and at

each valve.

2. PVC pipe support schedule:

PIPE SIZES - IN MAXIMUM SPAN - FT
1-1/4 and less 3
1-1/2 thru 3 4
4 and greater 5

3. Support each length and every fitting:
a. Bell and spigot piping:
1) At least one hanger.
2) Applied at bell.

b. Mechanical coupling joints:

1) Place hanger within 2 FT of each side of fittings to keep pipes in alignment.
4. Space supports for soil and waste pipe and other piping systems not included above every

SFT.

5. For PVC, FRP and copper piping:

a. Provide Unistrut Unicushion wrap of pipe at each support.

PART 3- EXECUTION
3.1 INSTALLATION

A. Provide piping systems exhibiting pulsation, vibration, swaying, or impact with suitable
constraints to correct the condition.
1. Included in this requirement are movements from:
a. Trap discharge.
b. Water hammer.
c. Similar internal forces.

B. Weld Supports:
1. AWSD1.1.

2. Weld anchors to pipe in accordance with ASME B31.3.
3.  AWS DL1.6 for stainless steel supports.

C. Locate piping and pipe supports as to not interfere with open accesses, walkways, platforms, and
with maintenance or disassembly of equipment.

D. Inspect hangers for:
1. Design offset.

2. Adequacy of clearance for piping and supports in the hot and cold positions.

3. Guides to permit movement without binding.
4. Adequacy of anchors.

E. Inspect hangers after erection of piping systems and prior to pipe testing and flushing.

Anchorage to Concrete- reference Section 03 15 19.

G. Install individual or continuous slot concrete inserts for use with hangers for piping and

equipment.

1. Install concrete inserts as concrete forms are installed.

H. Welding:

1. Welding rods: ASTM and AWS standards.
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2. Integral attachments:

a. Include welded-on ears, shoes, plates and angle clips.

b. Ensure material for integral attachments is of good weldable quality.
3. Preheating, welding and postheat treating: ASME B31.3, Chapter V.

I. Field Painting:
1. Per manufacturer’s recommendation and approved by Program Manager.

END OF SECTION
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SECTION 40 05 51
VALVES - BASIC REQUIREMENTS

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:
1. Valving, actuators, and valving appurtenances.

B. Related Sections include but are not necessarily limited to:
1. Section 40 05 62 - Plug Valves.
2. Section 40 05 64 - Butterfly Valves.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
1. American Society of Mechanical Engineers (ASME):
a. B1.20.1, Pipe Threads, General Purpose.
b. B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
c. B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
2. ASTM International (ASTM):
a. Al26, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.
b. D256, Standard Test Methods for Determining the 1zod Pendulum Impact Resistance of
Plastics.
c. D638, Standard Test Method for Tensile Properties of Plastics.
d. D648, Standard Test Method for Deflection Temperature of Plastics Under Flexural
Load in the Edgewise Position.
e. D695, Standard Test Method for Compressive Properties of Rigid Plastics.
f.  D2240, Standard Test Method for Rubber Property-Durometer Hardness.
3. American Water Works Association (AWWA):
a. C207, Standard for Steel Pipe Flanges for Waterworks Service - Sizes 4 IN through
144 IN.

b. C500, Standard for Metal-Seated Gate Valves for Water Supply Service.
c. C504, Standard for Rubber-Seated Butterfly Valves.
d. Cb09, Standard for Resilient-Seated Gate Valves for Water Supply Service.
e. Cb50, Standard for Protective Coatings for Valves and Hydrants.
f.  C606, Standard for Grooved and Shouldered Joints.
4. American Water Works Association/American National Standards Institute
(AWWA/ANSI):
a. C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-lron Pressure Pipe and
Fittings.

5. National Electrical Manufacturers Association (NEMA):
a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum).
b. MG 1, Motors and Generators.

6. National Fire Protection Association (NFPA):
a. 70, National Electrical Code (NEC).

1.3 SUBMITTALS

A. Shop Drawings:
1. Product technical data including:
a. Acknowledgement that products submitted meet requirements of standards referenced.
b. Manufacturer's installation instructions.
c. Valve pressure and temperature rating.
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2.

Valve material of construction.

Special linings.

Valve dimensions and weight.

Valve flow coefficient.

Wiring and control diagrams for electric or cylinder actuators.

i.  Short Circuit Current Rating (SCCR) nameplate marking per NFPA 70.
Test reports.

Se oo

B. Contract Closeout Information:

1.

Operation and Maintenance Data:
a. See Section 01 78 23 for requirements for the mechanics, administration, and the
content of Operation and Maintenance Manual submittals.

C. Informational Submittals:

1.

PART 2 -

Verification from valve actuator manufacturer that actuators have been installed properly,
that all limit switches and position potentiometers have been properly adjusted, and that the
valve actuator responds correctly to the valve position command.

PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, refer to individual valve Specification
Sections for acceptable manufacturers.

2.2 MATERIALS
A. Refer to individual valve Specification Sections.
2.3 VALVE ACTUATORS

A. Valve Actuators - General:

1.

2.
3.
4

Provide actuators as shown on Drawings or specified.

Counter clockwise opening as viewed from the top.

Direction of opening and the word OPEN to be cast in handwheel or valve bonnet.

Size actuator to produce required torque with a maximum pull of 80 LB at the maximum

pressure rating of the valve provided and withstand without damage a pull of 200 LB on

handwheel or chainwheel or 300 FT-LBS torgue on the operating nut.

Unless otherwise specified, actuators for valves to be buried, submerged or installed in

vaults or manholes shall be sealed to withstand at least 20 FT of submergence.

Extension stem:

a. Install where shown or specified.

b. Solid steel with actuator key and nut, diameter not less than stem of valve actuator
shaft.

c. Pinall stem connections.

d. Center in valve box or grating opening band with guide bushing.

B. Buried Manual Valve Actuators:

1.

abrwn

Provide screw or slide type adjustable cast iron valve box, 5 IN minimum DIA, 3/16 IN
minimum thickness, and identifying cast iron cover rated for traffic load.

Box base to enclose buried valve gear box or bonnet.

Provide 2 IN standard actuator nuts complying with AWWA C500, Section 3.16.

Provide at least two tee handle keys with 5 FT extension between key and handle.
Extension stem:

a. Provide for buried valves greater than 4 FT below finish grade.

b. Extend to within 6 IN of finish grade.

Provide concrete pad encasement of valve box as shown for all buried valves unless shown
otherwise.
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C. Exposed Valve Manual Actuators:
1. Provide for all exposed valves not having electric or cylinder actuators.
2. Provide handwheels for gate and globe valves.
a. Size handwheels for valves in accordance with AWWA C500.
3. Provide lever actuators for plug valves, butterfly valves and ball valves 3 IN DIA and
smaller.
a. Lever actuators for butterfly valves shall have a minimum of five intermediate lock
positions between full open and full close.
b. Provide at least two levers for each type and size of valve furnished.
4. Gear actuators required for plug valves, butterfly valves, and ball valves 4 IN DIA and
larger.
Provide gearing for gate valves 20 IN and larger in accordance with AWWA C500.
Gear actuators to be totally enclosed, permanently lubricated and with sealed bearings.
7. Provide chain actuators for valves 6 FT or higher from finish floor to valve centerline.
a. Cadmium-plated chain looped to within 3 FT of finish floor.
b. Equip chain wheels with chain guides to permit rapid operation with reasonable side
pull without "gagging" the wheel.
c. For smaller valves with lever or handle operators, provide offset tee handles with
attached chain for operation from the operating floor.
8. Provide cast iron floor stands where shown on Drawings.
a. Stands to be furnished by valve manufacturer with actuator.
b. Stands or actuator to include thrust bearings for valve operation and weight of
accessories.

o o

D. Valve Lockout Devices:
1. Device manufactured from same material as valve operator, preventing access to valve
operator, to accept lock shackle.

24 FABRICATION

A. End Connections:
1. Provide the type of end connections for valves as required as shown on the Drawings.
2. Comply with the following standards:
a. Threaded: ASME B1.20.1.
b. Flanged: ASME B16.1, Class 125 unless otherwise noted or AWWA C207.
c. Bell and spigot or mechanical (gland) type: AWWA/ANSI C111/A21.11.

B. Refer to individual valve Specification Sections for specifications of each type of valve used on
Project.

C. Nuts, Bolts, and Washers:
1. Wetted or internal to be bronze or stainless steel.
a. Exposed to be zinc or cadmium plated.

D. Epoxy Interior Coating: Provide epoxy interior coating for all ferrous surfaces in accordance
with AWWA C550.

PART 3 - EXECUTION
3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Painting Requirements: Comply with manufacturer’s instructions and approved by the Program
Manager

C. Setting Buried Valves:
1. Locate valves installed in pipe trenches where buried pipe indicated on Drawings.
2. Setvalves and valve boxes plumb.
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3. Place valve boxes directly over valves with top of box being brought to surface of finished
grade.

4. Install in closed position.

5. Place valve on firm footing in trench to prevent settling and excessive strain on connection
to pipe.

6. After installation, backfill up to top of box for a minimum distance of 4 FT on each side of
box.

D. Support exposed valves and piping adjacent to valves independently to eliminate pipe loads
being transferred to valve and valve loads being transferred to the piping.

E. Install electric or cylinder actuators above or horizontally adjacent to valve and gear box to
optimize access to controls and external handwheel.

F. For threaded valves, provide union on one side within 2 FT of valve to allow valve removal.
G. Install valves accessible for operation, inspection, and maintenance.
3.2 ADJUSTMENT
A. Adjust valves, actuators and appurtenant equipment to comply with Section 01 75 00.
1. Operate valve, open and close at system pressures.

END OF SECTION
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SECTION 40 05 62
PLUG VALVES

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:
1. Plug valves.

B. Related Specification Sections include but are not necessarily limited to:
1. Section 40 05 51 - Valves - Basic Requirements.

1.2 QUALITY ASSURANCE

A. Referenced Standards:

1. American Society of Mechanical Engineers (ASME):
a. B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125 and 250.

2. ASTM International (ASTM):
a. Al26, Standard Specification for Gray Iron Castings for Valves, Flanges and Pipe

Fittings.

b. Ab36, Standard Specification for Ductile Iron Castings.
c. D2240, Standard Test Method for Rubber Property-Durometer Hardness.

3. American Water Works Association (AWWA):
a. Cb17 Resilient-Seated Cast-Iron Eccentric Plug Valves.

1.3 SUBMITTALS

A. Shop Drawings:
1. See Specification Section 40 05 51.

B. Contract Closeout Information:
1. Operation and Maintenance Data:
a. See Specification Section 01 78 23 for requirements for the mechanics, administration,
and the content of Operation and Maintenance Manual submittals.
2. See Specification Section 40 05 51.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the manufacturers listed under the specific
valve types are acceptable.

2.2 NON-LUBRICATED ECCENTRIC PLUG VALVES

A. Manufacturers:

1. DeZurik.

2. Henry Pratt.

3. Millikin.

4. ValMatic.
B. Materials:

1. Body: Cast-iron ASTM A126, Class B.

2. Plug: One or two-piece construction ductile iron, ASTM A536 65-45-12 or cast iron,
ASTM A126 Class B.

3. Plug facing: Grease and/or petroleum-resistant resilient Neoprene or Buna-N compound, 70
Type A durometer hardness per ASTM D2240.
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4.

5.
6.

Shaft bearing bushings: Permanently lubricated TFE or Delrin sleeve type stainless steel or
bronze.

Valve seats: Welded-in overlay of 90 percent nickel, (minimum 1/8 IN thick).

Stem seal: per AWWA C517, Section 4.4.7.

2.3 ACCESSORIES

A. Refer to Drawings and valve schedule for type of actuator.

1.

Furnish actuator integral with valve.

B. Refer to Specification Section 40 05 51 for actuator requirements.
2.4 DESIGN REQUIREMENTS
A. Non-Lubricated Eccentric Plug Valves (Wastewater, Sludge):

1.

o~ ®wd

Port area:

a.  Valves 4 IN through 20 IN: Equal to or exceed 80 percent of full pipe area.

Valve body: Fitted with bolted bonnet.

End connections: See Specification Section 40 05 51.

Stem seal: Adjustable and replaceable without disassembling valve or bonnet.

Designed for seating drip tight in any flow direction.

Rating:

a. 1/2through 12 IN, 175 PSI working pressure.

b. 14 through 36 IN, 150 PSI working pressure.

c. Three-way valves, 125 PSI working pressure.

Actuator:

a. Actuator gearing in enclosure suitable for running in oil with seals on shaft to prevent
entry of dirt or water.

b. Positive identification on actuator indicating valve position.

c. Adjustable stop to set closing torque.

2.5 FABRICATION
A. See Specification Section 40 05 51.

PART 3 -

EXECUTION

3.1 INSTALLATION
A. See Specification Section 40 05 51.

B. Install valves with valve stem horizontal, plug seat on inlet side and with plug rotating up into
the open position for valves in horizontal lines.

C. Install valve with actuator above pipe or plug centerline.

END OF SECTION
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SECTION 40 05 64
BUTTERFLY VALVES

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:
1. Butterfly valves.

B. Related Sections include but are not necessarily limited to:
1. Section 40 05 51 — Valves — Basic Requirements.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
1. American Society of Mechanical Engineers (ASME):
a. B16.5, Pipe Flanges and Flanged Fittings - NPS 1/2 Through NPS 24.
2. ASTM International (ASTM):
a. A48, Standard Specification for Gray Iron Castings.
b. A126, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.
c. A276, Standard Specification for Stainless Steel Bars and Shapes.
d. A395, Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for
Use at Elevated Temperatures.
e. A436, Standard Specification for Austenitic Gray Iron Castings.
f.  A536, Standard Specification for Ductile Iron Castings.
3. American Water Works Association (AWWA):
a. Cb04, Standard for Rubber-Seated Butterfly Valves.
4. Manufacturers Standardization Society of the Valve and Fittings Industry Inc. (MSS):
a. SP-67, Butterfly Valves.

1.3 SUBMITTALS

A. Shop Drawings:
1. See Specification Section 40 05 51.
2. Forvalves 8 IN and larger, furnish "Affidavit of Compliance" with Owner in accordance
with AWWA C504.

B. Contract Closeout Information:
1. Operation and Maintenance Data:
a. See Specification Section 01 78 23 for requirements for the mechanics, administration,
and the content of Operation and Maintenance Manual submittals.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:

DeZurik.

Clow.

Mueller/Lineseal.

Pratt a Mueller Water Company.

Bray.

Pentair/Keystone.

I A
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2.2 GENERAL USE BUTTERFLY VALVES

A. For use in all location, except where high performance butterfly valves are required.

B. Comply only with AWWA C504, as noted in this Specification Section.

C. Materials:
1. Valve bodies:
a. ASTM A126, Class B or ASTM A536 Grade 65-45-12 ductile iron.
b. Wafer valves may be constructed of ASTM A48, Class 40 cast iron.
2. Valve shafts:
a. One-piece stainless steel, Type 304.
b. Pins: 304 stainless steel.
c. Bushings/Packing/O-rings: EPDM, RTFE or TFE.
d. Bearings: Reinforced TFE or equal.
3. Valve discs:
a. Cast iron with welded nickel edge or 304 Stainless Steel disk.
4. Valve seats:
a. Water: EPDM or Hycar.
b. Compressed air: Teflon, PTFE.
c. Process air: Viton, RTFE, rate for 300 DegF minimum or higher if required by service.
5. Shaft bearing: Bronze, TFE-coated stainless steel or reinforced TFE.
6. Shaft seal in addition to any sealing provided by seat: Suitable synthetic rubber rings or

PTFE V-ring suitable for operating conditions.

D. Design Requirements:

1.
2.

3.

4.

Seat type: Resilient.

Body type:

a.  Wafer Lug (laying length may vary from AWWA C504).

b. Equip wafer type with fully tapped anchor lugs drilled per ASME B16.5.

Direct buried valves:

a. Allvalves: Working pressure rated for 150 PSI (Class 150B per AWWA C504).
Shaft diameter: One-piece constant diameter.

2.3 ACCESSORIES

A. Refer to Drawings and/or valve schedule for type of actuators.

1.

Furnish actuator integral with valve.

B. Refer to Section 40 05 51 for actuator requirements.

Valve Flange Seal Rings:

1.

If Steel Slip-on flanges are being used on the process piping, flange seals will be required
for proper installation of valves.

PART 3 - EXECUTION
3.1 INSTALLATION
A. See Section 40 05 51.

END OF SECTION
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PART 1 -

SECTION 40 71 00
FLOW INSTRUMENTATION

GENERAL
1.1 SUMMARY

A. Section Includes:
Flow Transmitters:

1.

a.

Magnetic Flow Meters (Inline).

1.2 QUALITY ASSURANCE

A. Referenced Standards:
American Society of Mechanical Engineers (ASME):

1.

2.
3.

1.

a.

PTC 19.5, Application of Fluid Meters, Part 2.

ASTM International (ASTM):
American Water Works Association (AWWA).

1.3 SUBMITTALS

A. Shop Drawings:
See Specification Section 01 33 00.

B. Operation and Maintenance Manuals:
See Specification Section 01 78 23 for requirements for:

1.

PART 2 -

a.
b.

The mechanics and administration of the submittal process.
The content of Operation and Maintenance Manuals.

PRODUCTS
21 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the manufacturers listed in the Articles
describing the elements are acceptable.

2.2 FLOW TRANSMITTERS
A. Magnetic Flow Meters (Inline):

1. Acceptable manufacturers:
a. Endress + Hauser (ProMag).
b. Rosemount (8700 Series).
2. Design and fabrication:
a. Utilize characterized field principle of electromagnetic induction to produce signal
directly proportional to flow rate.
b. High input impedance pre-amplifiers.
1) Minimum impedance: 10% ohms.
c. Provide wafer body design rated for piping system operating and test conditions. Meter
body shall be rated to same pressure as the flanges.
d. Grounding requirements:
1) Nonmetallic or lined pipe:
a) Inlet and outlet grounding rings of same material as electrode or as
recommended by manufacturer to meet process requirements.
2) Conductive piping:
a) Conductive path between the meter and the piping flanges.
e. Provide cable between magnetic flow meter and transmitter.
1) Cable shall be potted and fitted by manufacturer at the factory.
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f. Pulsed DC magnetic field excitation.
g. Automatic zero.
h. Adjustable low flow cutoff.
i.  Minimum signal lock (empty tube zero) to prevent false measurement when tube is
empty.
j- Inaccuracy: £0.5 percent of rate.
k. 4-20 mA DC isolated output into maximum 800 ohms.
I.  Power supply: 120 V %10 percent, 60 Hz.
m. Indication of flow rate and totalized flow at transmitter.
n. Meter operable as specified in liquids with 5.0 micro mho/cm or more conductivity.
0. Transmitter electronics shall use microprocessor based architecture and be configured
using parameters.
3. Schedule:
TAG NEMA (IP)
NUMBER SERVICE FLOW RANGE (GPM) METER SIZE (IN) RATING
TBD Polymer Transfer 0-10 3 NA
TAG ELECTRODE INTEGRAL, FIELD OR PANEL-
NUMBER LINER MATERIAL MATERIAL MOUNTED TRANSMITTER
TBD Per Design Builder Per Design Builder Field

PART 3 - EXECUTION
3.1 INSTALLATION

A

HDR Project No. 10263882

Install products in accordance with manufacturer's instructions.
3.2 TRAINING

A. Provide on-site training in accordance with Specification Section 01 75 00.

END OF SECTION
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SECTION 40 72 00
LEVEL INSTRUMENTATION

PART 1- GENERAL
1.1 SUMMARY

A. Section Includes:
1. Level Transmitters:
a. Ultrasonic Level Sensor and Transmitter.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
1. American Society of Mechanical Engineers (ASME):
a. B16.5, Pipe Flanges and Flanged Fittings.
2. ASTM International (ASTM):
a. Al06, Standard Specification for Seamless Carbon Steel Pipe for High Temperature
Service.
b. A743, Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel,
Corrosion Resistant, for General Application.

1.3 SUBMITTALS

A. Shop Drawings:
1. See Specification Section 01 33 00.

B. Operation and Maintenance Manuals:
1. See Specification Section 01 78 23 for requirements for:
a. The mechanics and administration of the submittal process.
b. The content of Operation and Maintenance Manuals.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the manufacturers listed in the Articles
describing the elements are acceptable.

2.2 LEVEL TRANSMITTERS

A. Ultrasonic Level Sensor and Transmitter:
1. Manufacturers:
a. Endress + Hauser (Prosonic FMU40).
b. Magnetrol (Echotel Model 335).
2. Specifications:
a. General:
1) Measurement Principle: Ultrasonic, time-of-flight.
a) Automatic temperature compensation with internal temperature sensor.
b) Able to ignore false targets.
c) Maximum Beam Angle: 10 DEG (5.0 DEG).
2) Measurement Range: See Schedule.
3) Level Resolution: 0.10 IN.
4) Accuracy: +0.25 percent of measured distance or 0.25 IN.
5) Blanking Distance: 12 IN.
6) Update: 200 msec.
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b. Process Connection:
1) Mounting Thread Size: 2 IN NPT, coordinate installation on existing tank.
2) Optional: Flange connection.

c. Display and Configuration;
1) Integral Display for live measurement and configuration.
2) Adjustable zero and span.
3) Output variables: Level; optional: Volume, Flow (Open Channel Flow).
4) Output Units: Feet, inches, meters, or millimeters (mm).

d. Electrical:
1) Signal Power: Either Loop-powered, 2-wire, 24 VDC or Isolated 4-wire, 120
VAC/60Hz.

2) Current Output: Analog 4-20 Ma into a 400 ohm loop.
3) High/Low signal alarms: < 4.0 mA and > 20.0 mA.
4) Optional Communication: HART=.
5) Configuration: With remote hand-held configurator.
6) Required Relays: Two SPDT rated at 1A @ 30 VDC or 5A @ 120 VAC.
7) Cableentry: 1/2 IN NPT connection.

e. Materials of Construction.
1) Wet-side material: PVDF, PVC, polypropylene, or Kynar.
2) Body: Polyurethane-covered aluminum or cast aluminum.

f.  Environment:
1) Ambient Temperature: -40 to 158 DegF (-40 to 70 DegC).
2) Humidity: Up to 95 percent, non-condensing.
3) Process Temperature: -4 to 158 DegF (-20 to 70 DegC).
4) Process Pressure: 0 to 35 PSIG.
5) Protection: NEMA-4X.

3. Schedule (or Instrument List):

MAXIMUM DEPTH

TAG NUMBER SERVICE RANGE TO LIQUID SURFACE MOUNT

TBD

Polymer Tank Level 0-15 ft 14 ft To be determined by
Design Builder

2.3 ACCESSORIES

A. Furnish all mounting brackets, hardware and appurtenances required for mounting primary
elements and transmitters.
1. Materials, unless otherwise specified, shall be as follows:
a. Bolts, nuts, washers, expansion anchors: 316 stainless steel.
b. Mounting brackets:
1) 316 stainless steel.
c. Mounting plates, angles:
1) 316 stainless steel.
B. Provide handheld communicator compatible for all intelligent transmitters furnished.
1. Handheld communicator shall provide capability to check calibration, change transmitter
range, and provide diagnostics.
2. If these features are provided with the intelligent transmitter that is accessible, the handheld
communicator is not required.
C. Cable lengths between sensors and transmitters shall be continuous (without splices) and as
required to accommodate locations as determined by Design Builder.
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PART 3- EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install instrument mounting pipe stands level and plumb.

C. Locate instrument piping and tubing so as to be free of vibration and interference with other
piping, conduit, or equipment.

Keep foreign matter out of the system.
Remove all oil on piping and tubing with solvent before piping and tubing installation.

Plug all open ends and connections to keep out contaminants.

® m m O

Threaded Connection Seals:

1. Use Tite-Seal or acceptable alternate.

2. Use of lead base pipe dope or Teflon tape is not acceptable.

3. Do not apply Tite-Seal to tubing threads of compression fittings.

H. Instrument Mounting:
1. Mount all instruments where they will be accessible from fixed ladders, platforms, or grade.
2. Mount all local indicating instruments with face forward toward the normal operating area,
within reading distance, and in the line of sight.
3. Mount instruments level, plumb, and support rigidly.
4. Mount to provide:
a. Protect from heat, shock, and vibrations.
b. Provide accessibility for maintenance.
c. Free from interference with piping, conduit and equipment.

3.2 TRAINING
A. Provide on-site training in accordance with Specification Section 01 75 00.

END OF SECTION
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SECTION 43 23 57
PUMPING EQUIPMENT - PROGRESSIVE CAVITY

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section Includes:
1. Material, design, fabrication and installation requirements for progressive cavity pumps for
polymer transfer.

QUALITY ASSURANCE

A. Referenced Standards:
1.  American Bearing Manufacturers Association (ABMA).
2. American National Standards Institute (ANSI).
3. Hydraulic Institute (HI).

SUBMITTALS

A. Shop Drawings:
1. Requirements in Specification Section 01 33 00.
2. Source quality control test reports.

B. Operation and Maintenance Manuals:
1. See Specification Section 01 78 23 for requirements for:
a. The mechanics and administration of the submittal process.
b. The content of Operation and Maintenance Manuals.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Subject to compliance with the Contract Documents, the following Manufacturers are
acceptable:
1. Progressive cavity pumps:
a. Moyno.
b. Netzsch.
c. Seepex.
2.2 MATERIALS
A. Polymer Transfer Pump
1. Pump body: stainless steel, AISI 316.
2. RotorAISI 316 stainless steel.
3. Stator:
a. Buna-N or nitrile rubber.
4. Base plate: Fabricated steel.
5. Stuffing box gland: Ductile iron.
6. Lantern ring: 316 stainless steel.
2.3 EQUIPMENT
A. Performance and Configuration Requirements:
1. Polymer Transfer Pump
a. Design condition: 10 GPM at less than 500 RPM.
b. Nameplate driver horsepower: per Design Builder.
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c. Drive type: Constant speed
d. Suction 3 IN DIA minimum, discharge 3 IN DIA minimum.

2.4 ACCESSORIES

A. Provide run-dry protection for each pump consisting of a temperature probe installed in the
pump stator for switching off the pump upon high temperature.

B. Provide protection against run dry or overpressurization by furnishing and installing an
adjustable pressure switch at the pump discharge for switching off the pump upon low or

overpressurization.
2.5 FABRICATION
A. Pump Body:

1. Provide body containing two inspection ports 180 DEG apart.
2. Cradle mount pump to permit suction port to be rotated at 90 degree increments
perpendicular to pump centerline.

B. Rotor:
1. Harden to minimum Rockwell C-57.

C. Stator:
1. Construct by bonding rubber-type material to inside of a steel tube.
2. Minimum 65 durometer hardness (Shore A).

D. Drive Train:
1. Include crown gear-type or pin-type universal joints, seals, connecting rod, driveshaft, and
shaft bearings.
2. Connect rotor drive shaft by a connecting rod equipped with two crowned gear-type or pin-
type factory grease lubricated and positively sealed universal joints.
a. Joint unconditionally guaranteed by manufacturer to meet 10,000 HR operation at the
required performance conditions.
3. Use universal joints to transmit thrust and torque while allowing the rotor to move through
an eccentric path.
Joint shall be positively sealed and encased in a series 300 stainless steel cover to protect it
from tramp metal and glass.
Mount drive shaft in two ball or tapered roller bearings.
Bearing ABMA L-10 life: 50,000 HRS at design operating conditions specified.
Provide fittings for grease or oil lubrication of bearings.
Stuffing box:
a. Design for either grease lubrication or water seal.
b. Permit gland adjustment and repacking without dismantling pump.

b

PN

E. Suction and Discharge:
1. Provide ANSI, Class 150, 125 LB rated flanged.

F. Base Plate: Provide common base plate for pump, drive and motor.
2.6 SOURCE QUALITY CONTROL

A. Testing:
1. Perform Level I test for each pump as defined by HI standards to assure conformance to
manufacturer's commercial performance criteria.
2. Perform hydrostatic test for each pump in compliance with HI standards.

2.7 MAINTENANCE MATERIALS

A. Furnish Owner the following extra parts for each pump category:
1. One complete spare pump
2. One rotor.

HDR Project No. 10263882 Arlington County Water Pollution Control Bureau December 2022
Early Work Package, Preliminary Specifications

PUMPING EQUIPMENT - PROGRESSIVE CAVITY
432357-2





3.
4.
5.

One stator.
One connecting rod with bushings.
One set of connecting rod joint assemblies.

PART 3 - EXECUTION
3.1 INSTALLATION
A. Floor or Pad-Mounted Units (Non-Submersible):

1.
2.
3.

4.

Align vertically and horizontally level, wedge and plumb units to match piping interfaces.

Assure no unnecessary stresses are transmitted to equipment flanges.

Tighten flange bolts at uniform rate and manufacturer's recommended torque for uniform

gasket compression.

Support and match flange faces to uniform contact over entire face area prior to bolting pipe

flange and equipment.

Permit piping connecting to equipment to freely move in directions parallel to longitudinal

centerline when and while bolts in connection flange are tightened.

Grout equipment into place prior to final bolting of piping but not before initial fitting and

alignment.

Assemble connecting piping with gaskets in place and minimum of four bolts per joint

installed and tightened.

a. Test alignment by loosening flange bolts to see if there is any change in relationship of
piping flange with equipment connecting flange.

b. Realign as necessary, install flange bolts and make equipment connection.

Field paint units per manufacturer’s requirements.

Provide pressure gage, visible from grade or operating floor, on discharge of all pumps and

on suction and discharge of all non-submersible units.

3.2 FIELD QUALITY CONTROL

1. Inspect equipment covered by this Specification Section.
2. Supervise pre-start adjustments and installation checks.
3. Conduct initial start-up of equipment and perform operational checks.
4. Instruct Owner's personnel.
END OF SECTION
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