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Concrete Restoration at the
Southerly WWTP

Introductions

 Design Team

— Lead: URS Corporation

— Subconsultants: Chester Engineers, Prime Engineering, Lee
| Testing, CTL Engineering, 360 Water

e Construction Management Team
— Owner: City of Columbus Treatment Engineering
— Program Manager (PPM): Malcolm Pirnie, Stantec
— Construction Manager: HR Gray, Dynotec
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— General: Kenmore Construction

— Restoration Specialty Subcontractor: Technical Construction
Specialties (TCS), Inc.




Concrete Restoration at the

Southerly WWTP
- Project Backgrounda ...~~~
* Objectives:

— Expand the Primary Clarifier and Aeration Capacity
from 200 MGD to 330 MGD by June 2010 (Consent
Order Deadline)

— Rehabilitate the Center Train (Primary and Aeration)
e Construction Cost:
— = $53 Million Total
— $2.7 Million in Concrete Restoration Work




Concrete Restoration at the

Southerly WWTP
~_Project Background
e Restoration Scope:
= — West and Center Pre-aeration Tanks
— Center Primary Clarifiers

— West Primary Control Building

— Center (and Eventually West . . . ) Aeration
Tanks

— Mixed Liguor Channel
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Concrete Restoration at the

Southerly WWTP

Structure Evaluation Approach

e Original Plan: Perform a “Thorough” Assessment of a
Sampling of Tanks (2 of 4 Aeration Tanks)

e CTL Engineering Performed the Following Services in
2006 (20% of Surfaces Evaluated)
f 1 - | | s < =
— Crack and Defect Mapping
— Non-Destructive Testing

Ground Penetrating Radar to Verify Depth and Location of
Reinforcing

Impact-Echo Testing to Locate Deep Internal Flaws

Half-Cell Potential Testing to Determine the Corrosion Potential of
the Reinforcing

Core Samples and Testing (Strength, Petrographs)



- Concrete Restoration at the

~ Southerly WWTP
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TYPE A CRACK REFAIR (TYP UND)
NORTH END
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SURVEY _| SURNWEY SURWEY
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57 I (6} 4z [(6)

MO WaALL

SURWEY

WALL
ELEVATION (A11. WEST HALF, EAST WALL)
TYPE A CRACK REPAIR (TYP UNO) S 13¢
SOUTH END

NO WALL I WALL SURVEY L NG WALL
SURVEY SURVEY

1]

(6) 363

NO WALL i WALL SURVEY i N WALL SURVEY i NO WALL
SURVEY ‘ SURVEY NORTH END

ORIt

(RN
— MNARROW CRACK REPAIR: APPROXIMATE LE o
SEE REPAIR TYPE 4/S—Z288.(WHERE INDICATED, THIS SHEET.)

|
WALL SEE SHEETS S—7B8& AND 5-289 FOR CONCRETE RESTORATION (@) « — WDE CEMETITOUS CRACK REPAIR: APPROXIMATE LEMGTH — a FT
ELEVATION A DETAILS TO BE APFLIED AS INDICATED ON FLANS AND ELEVATIONS. Y SEE REPAIR TYPE F/5-288. (WHERE INDIGATED, THIS SHEET.)

SEE FIELD SURVEY REPCRT, BY CTL ENGINEERING INC. IN ATTACHED

SEE SHEET 5-132 FOR CONCRETE REHABILITATION NOTES AND = (A1, EAST HALF, WEST WALL)  SePenDix, FOR COMPLETE MAPFING OF SURFACE DEFECTS (@ x B SN BT (P T Fer e A = B D
FIELD SURVEY IDENTIFICATION. INDIVIDUAL DEFECTS AND REPAIRS IDENTIFIED AT TIME OF SURVEY. Z SFF REPAIR TYPE C/SJEB'
MAY BE DESCRIBED ON PLANS AND ELEVATIONS, OR ESTIMATED b
QUANTITIES FOR SIMILAR DEFECTS ARE TABULATED. SEE SUMMARY
QUANTITIES FOR THIS STRUCTURE ON SHEET S—-132.

CONCRETE REHABILITATION GRAPHIC SYMBOLS - (= e

NOTE:

{a x b) %] — DEEP SURFACE REPAIR: APPROXIMATE AREA — @ X b FT
SEE REPAIR TYPE D/S-288.
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o PRIMARY CLARIFIERS AND e — WALL ELEVATIONS seer_ 0 T F
HD.. DIVISION OF SEWERAGE AND DRAINAGE AERATION TANKS IMPROVEMENTS FEET DATE ISSUED: 45&&
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CRACK WIDTH
LESS THAN
118"

LT
o N_cane waLL
L

REPAIR TYPE A — HORIZOMTAL

"NARROW CRACK® REFERS TO A CRACK IN THE 1.
CONCRETE THAT IS LESS THAM 1,/16" WIDE, YET
CREATER THAN 0.016"  CRACKS EXTENDING

BENEATH AREAS RECEIVING REPAIR TYPES C, D 2.
AND E SHALL REMAIN "MARROW CRACKS”,

REGARDLESS OF MEASURED WIDTH.

CLEAN SURFACE OF CONCRETE WITH SAND 3

CONG WALL

LARGER

REPAIR TYPE B

"WIDE CRACK® REFERS TO & CRACK IM THE
CONCRETE THAT IS WIDER THAN OR EQUAL TO
1/16"

CRACK SHOULD BE ROUTED TO A MINIMUM OF
3/8" WIDE « 1" DEEP.

CLEAN ROUTED CUT BY SAND BLASTING AND

BLOW OUT CRACKS WITH OIL FREE COMPRESSED
BLASTING AND BLOW OUT CRACKS WITH OIL-FREE
COMPRESSED AIR PER ASTM D42 AIR PER ASTM D4258.
4. BOND BREAKER TAPE OR 1/4" FINE SILICIA_SAND
3. GRAMITY FEED CRACKS BY PCURING SIKADUR 55
SLV ONTQ CRACKED AREA AND SPREADING PER e e s Ca Rl LT 3 A
o PR CRACKS A B PROFOSED. wiTH
5. USE SIKAFLEX—2¢ NS TO FILL CRACK IN
FRQVISIONS FOR MORITORING EFFECTIVE FECD BY ACCORDANCE WITH MANUFACTURER'S INSTRUCTION,
4 5. IN AREAS WHERE ORACK EXTENDS BENEATH
e P et ] el EXISTING REINFORCING STEEL, SEE "REPAIR TYPE
DRES. 0" FOR DEEP SURFACE REPAIR FROCEDURES.
REQ'D LAP SECT LOSS OF , REQ'D LAP
5% OR MORE |
SPLICE (N)
REIN
/—(N) BAR
LIGHT LIGHT
TO MEQ_ HEAVLY _|T0 ME]
TBIZES ™ OXIDIZED o1z
QRIGINAL MILL oRiciNAL ML
ZONDITION, NO CLEANING "CONDITION, NG
CLEANING REQ'D REQD CLEAMING REGQ'D
NOTES: _

1.LAP #5 BARS 30" & #6 BARS 407,

2.IN LIEU OF LAP, BARS MAY BE
MECHANICALLY COUFLED.

REPAIR OF
REINFORCING STEEL /1N

NOT TO SCALE -

s,

ACTUAL PREFERRED
DETERIORATED ARE# REPAIR AREA
SaW CUT PER\METER
AS SHOWN
REPAIR PER DETAILS
e (s Eanaanaanan il
== T
BeH o B FEEFE
§e ]
ACTUAL DETERIGRATED PREFERRED
AREA REPAIR AREA

NOTE:

DEPTH AND EXTENT OF REPAIR AREA MAY REQUIRE
TEMPORARY SHORING, ALL REPAIRS SHALL BE
PERFORMED UNDER THE SUPERVISION AND DIRECTION
OF 4 REGISTERED PROFESSIONAL ENGINEER RETAIMED
BY CONTRACTOR.

CONCRETE REPAIR
AREA LAYOUT 2

NGT TO SCALE \_J/

1.

12
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3/8" WDE x 1/2"
DEEP

|
N
1
4
i

VCONC WALL

REPAIR TYPE C

"SHALLOW SURFACE REPAIR® REFERS TO SURFACE
REPAIRS WHERE THE EXISTING REINFCRCING STEEL
IS NOT EXPOSED,

LOCATE THE EXTENT OF THE DAMAGED AREA BY
TAPPING THE COMCRETE SURFACE WITH A HAMMER
R USING A CHAIN DRAG

ETER OF THE AREA TO
SHALL BE DEFINED ET’ STRA\GHT
"SQUARE UP" DETERIOR
SHOWN IN TYPTCAL DETAIL OM THTS SHEET UNDER
NG CIRCUMSTANCES SHALL THE SIZE OF THI
REPAIR BE LESS THAN B"x6".

REMOVE DAMACED ANMD LOOSE COMCRETE TO A
SOUND AND SOLID SUBSTRATE BY USING A SMALL
HAND HELD JACKHAMMER (20 LBS MAXIMUM).

SAW CUT ALONG PERIMETER CF THE DAMAGED AREA
TO _MINIMUM 1,/2" DEPTH. "FEATHERED EDGE" IS NOT
PERMITTED.

DO NOT CUT REINFORCING STEEL.

REMOVE ALL LAITANCE AND CONTAMIMANTS FROM
THE SURFACE OF THE REMAINTNG SOUND CONCRETE
BY WATER BLASTING A
SUBSTRATE SURFAGES SHALL EE RDUGHENED TD A
MINIMUNM_ PROFILE OF 1/87%+ AND SHA

S»:'_TFUEEATED SURFACE DRY WITH NO STAND\NG

SCRUB THE SIKA ARMATEC 110 EPOCEM EOND\NG
COMPOUND SLURRY ONTQ ALL SURFACE

CONCRETE THAT HAWE BEEMN FREFAS

PATCHED. SCRUE THE BONDING CDMPUUND SLURRY
INTQ THE SUBSTRATE BY USING A STIFF—BRISTL
BRUSH TO ENSURE A COMPLETE COVERAGE OF ALL
SURFACE IRREGULARITES, WATH & MINIMUNM
THICKNESS CF 20 MILS {80 SQ/FT MAXIMUM PER
GALLOMY. APPLY FRESHLY MIXED PATCHING
COMFOUND WET ON WET BORNDING COMPOUND.

FILL SURFACE REPAIR USING SIKATOP 123 PLUS (DR
APFROVED EGQUAL) APPLIED IN AGCORDANCE WITH
MANUFACTURE S INSTRUCTIONS, REPAIR AREAS ARE

N OGN THE PLANS. NOTE THAT MOT ALL REPAIR
AREAS ARE GRAPHTCALLY DEFTNED Ol PLANS

ALL BID FOR REF’AIR

AREA QUANTTTTES IDENTTFTED WTTHIN TABLE FOR
EACH STRUCTURE.

WET-CURE THE REPAIR AS REQUIRED BY THE
SPECIFICATIONS.

ROUTED, CLEANED
& SEALED CONSTR

ONSTR T 4PPROX- CONSTR JT W/

WATERSTOP

EXISTING CONSTRUCTION
JOINT REFAIR DETAIL 3

NOT TO SCALE \_/

\—CONC SL4B OR WALL

1.

REPAIR TYPE D

"DEEP SURFACE REPAIR™ REFERS TO SURFACE REPAIRS WHERE
THE EXISTING REINFORCING STEEL IS EXPOSED.

LOCATE THE EXTENT OF THE DAMAGED AREA BY TAPPING THE
SING A CHA\N DRAG
AND L\STENING FOR HDLLDW SUUNDS \NDICAT\NG CONCRETI
ETERIORA A TO BE REPATRED
SHALL BE DEF\NED EY STRA\GHT L\NES AND SHALL EXTEMD A
MINIMUM OF 2 BAR DIAMETERS AND 3 BEYOND THE END OF ANY

EXPOSED REINFORCING, "SQUARE UP" DETERIORATED AREAS AS
N TYPICAL DETAIL. UNDER NO CIRCUMSTAN[‘.ES SHALL
THE S\TE OF THE REPAIR BE LESS THAN 8"x"

REMOWE ALL DETERIORATED AWD LOOSE COWNCRETE WHERE
EMEEDDED ARETNFSS(SITNG OSTEEL EHRUS AARE CDRR’EDED REMOWVED
BSTRATE CAREFULLY REMUVE ALL CONCRETE MATERTAL AROUND
fRODED STEEL

AL MER, JACKHAMMER AND REMD\/E CDNCRETE TD
COMPLETELY EXPOSI DED BAf
SECTIONS. REMOVE CONCRETE MATERTAL BEHTND STEEL BARS SUCH
THAT ALL FINGERS CAN FREELY

AROUND & BAR (WHEM HELD} WITH A MTNTMUM CLEARANCE OF
3/4" BETWEEM THE BAR AND THE REMAINING SUBSTRATE.

SAW CUT ALONG PERIMETER OF THE DAMAGED AREA TO MINIMUM
1/2" DEPTH. DO NOT CUT REINFORCING STEEL.

REMOWE ALL LAITANCE AMD COMTAMINANTS FROM THE SURFACE
QOF THE REMAIMING SOUND COMCRETE BY WATER BLASTING AT
8,000 PSl. BLAST CLEANED SUBSTRATE SURFACES SHALL BE
ROUGHENED TO A MINIMUM PROFILE OF 1/8"+ AND SHALL BE
SATURATED SURFACE DRY WITH NG STANDING WATER.

REMOWE ALL RUST FROM THE SURFACE OF ALL BARS THAT HAWE
BEEN EXPOSED BY THE REMOWAL COPERATION. WATER BLAST OR
‘RV‘E'T\AEATE%USH CLEAN UNTIL ONLY TIGHTLY BONDED, LIGHT RUST

fenizl=]
ocE

STEEL SURFACES SHALL BE HIGH= FRESSUREJB rles) FSP‘\I) WASHED
TH CLE, CLORIDE FREE WATER

THE CROSS 'SECTIONAL AREA OF STEEL BAR IS LOST 10

CORROSTON SPLTCE NEW STEEL BAR SECTIONS TO THE RUST FREE
TEEL HAR SEC NG OR LUSING APPRI

MECHAN\CAL COUF‘LERS SEE TYP\CAL DETAIL ON TH\S SHEET

APPLY TWO (2) COATS OF SIKA ARMATEC 110 EPOCEM CORROSION
PROTECTION ARD BONDING COMPOUMD OM ALL PREPARED OLD AND
MEW (SPL\CED SECTION) SURFACES OF THE REINFORGING STEEL
BARS BY USING STIFF-BRISTLE BRUSH OF SPRAY AND BRUSH.
EACH COAT SHALL BE A MINMUM THICKNESS OF 20 MILS
éCO\/ERAGE OF 80 SQ/FT MAXIMUM PER GALLOR) WITH AN
WERALL MIN UM THI KNESS OF 40 MILS ALLOW A MINIMUM
RYING TIME OF 2 T T 73" FAHRE]

NHEIT AND 4 T0 6
HDURS AT 407 FAHRENHEIT ] EDATS ALLOW THE SAME
AMOUNT OF DRYING TIME &FTER FINAL COAT OM THE STEEL
BEFORE APPLYING THE COMPOUND ON THE SURFACES OF
CONCRETE (AROUND THE STEEL BARS) THAT HAVE BEEM
PREFARED TO RECEIVE THE PATCHING COMPOUMD.

SCRUB THE SIKA ARMATEC 110 EPOCGEM BONDING COMPOUND
SLURRY \NTO ALL SURFACES OF CONCRETE TFAT HAVE BEEN
PREFAREI DING COMPOUND
SLURRY \NTU THE SUESTRA Y US\NG A 'ST\FF—BR\STLE BRUSH
TO ENSURE A COMPLETE COVERAGE OF ALL SURFACE
IRREGULARITIES, WITH A MINIMUM THICKNESS OF 20 MILS (BO
SU&ET MAXIMUM PER GALLGNE} APPLY FRESHLY MIXED PATCHING
COMPOLRND WET ON WET BONDBING COMPOUND

FILL SURFACE REPAIR USING SIKATOP 123 PLUS APPLIED IN

ACCURDANCE WTH MANUFACTURER'S INSTRUCTIONS, REPAIR AREAS
W HE _PLANS. NOTE THAT MOT ALL REPAIR AREAS

ARE GRAPHICALL‘( DEFINED ON PLANS AND ELEVATICH

CONTRACTOR SHALL BID FOR REPAIR AREA DUANT\TTES "DENTIFIED

WITHIN TAHLE FOR EACH STRUCTURE.

. WET—CURE THE REPAIR AS REQUIRED BY THE SPECIFICATIONS.

1.

CRACK WIDTH
1/8" OR
LARGER

REPAIR TYPE F

"WDE CEMENTITOUS CRACK REPAIR® REFERS TO 4 CRACK IN THE
CONCRETE THAT IS WIDER THAN OR EQUAL TO 1/8",

CRACK SHOULD BE ROUTED TO & MINIMUM OF 3/4" WIDE x 1/2"
DEEP. CRACK ROUTING SHALL EXTEND TO "ROOT" OF CRACK.
"FEATHERED EDGE” TRANSITION AT EDGES #ND TERMINATION OF
CRACK IS NOT PERMITTED. DO NDT CUT REINFORCING STEEL.

REMOWE ALL LAITANCE AND COMTAMINANTS FROM THE SURFACE

OF THE RE! | RETE BLASTING AT
8,000 PSI, BLAST CLEANED SUBSTRATE SURFACES SHALL BE
ROUGHENED TO A MINIMUM PROFILE ALL BE

I M FILE Cf
SATURATED SURFACE DRY WITH NO STANDING WATER.
SCRUB THE STKA ARMATEC T‘IO EPDCEM BONDINC COMPOUND

SLURRY ONTO Al

PREPARED TO BE D SCRUE THE BONDTNG COMPOUN
SLURRY INTQ THE SUBSTRATE BY USING & ST\FF BRTSTLE BRUSH
TO ENSURE A COMPLETE COVERAGE OF ALL SU
IRREGULARITIES, WITH & MINIMUM THICKNESS OF 20 MTLS {80
SOGFT IMAXIMUM PER GALLON%, APPLY FRESHLY MIXED PATGHING
COMPOUND WET ON WET BONDING COMPOURD,

FILL SURFACE REPAIR USTNG STKATOP 123 PLUS (OR APPRDVED
EGQUAL) APPLIED IN ACC H MANUFAC

INSTRUCTIQNS. REPAIR AREAS A F‘LANS NOTE
T AT MO L REF‘AR REAS ARE GRAF‘HICALLY DEF\NED On
MS AND E NS, CONTRACTOR SHALL BID FOR REPAIR

PLAI
AREA QUANTITIES TDENTIFTED WITHIN TABLE FOR EACH STRUCTURE.
WET-CURE THE REPAIR AS REQUIRED BY THE SPECIFICATIONS.

CRACK WIDTH

CONC WALL

REPAIR TYPE A1 — VERTICAL/OVERHEAD

"NARROW CRACK™ REFERS TO A CRACK IM THE
CONCRETE THAT IS LESS THAN

GREATER THAM 0.016", CK3 E

BENEATH AREAS RECEIVING REPAIR TYPES G D
AND E SHALL REMAIN "MARROW CRACKS®,
REGARDLESS OF MEASURED WIDTH.

CLEAN SURFACE QF CONCRETE WITH HYDRO
BLASTING. ROUTE CRACKS WITH "W—NOTCH"
GRINDTNC WHEEL TOQ MINIMUNM DEFTH OF 1_‘,/4".

BLOW CUT CRACKS WITH DTL—FREE COMPRESSED
AIR PER ASTM D425R.

3. APPLY NEAT MIX DF SIKADUR 31 HI-MOD GEL
INTO PREPARED SUBSTRATE, WORKING INTO
SUBSTRATE FOR POSITIVE ADHESION PER
MANUFACTURER'S INSTRUCTIONS.

N, DATE | REUSIGHS PROJECT PERSONNEL|  DATE
It [e. /Dy /YT Remarks Inttlol o, /Dy. /.|
75| SH [5728/08] SUBMITTAL 0393 ] P T
. 08 1o/
o, S |0azar

CITY OF COLUMBUS, CHIO
DEPARTMENT OF PUBLIC UTILITIES

DIVISION OF SEWERAGE AND DRAINAGE

WASTEWATER TREATMENT PLANTS
CONTRACT 574

PRIMARY CLARIFIERS AND
AERATION TANKS IMPROVEMENTS

SOUTHERLY
SCALE

NOT TO SCALE]

TYPICAL CONCRETE
REHABILITATION DETAILS

STRUCTURAL ISSUED STATUS: _ RGC

(Se= Users e for Explonation)

e O— 288

DATE ISSUED: 5/1/09
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Concrete Restoration at the
Southerly WWTP

~__Structure Evaluation Approach

e Design Conclusions
— Demo the West and Center Preaeration Tanks
" | : . :
= - Demo and Rebuild the West Primary Metering
| Chamber (Above Grade Structure Only)

— Aeration Tank Defects are Primarily Due to Freeze-
Thaw Damage on the Walkways. The Tank Walls and
Floor Slabs are in Good Condition.

— Cap the Mixed Liquor Channel




Concrete Restoration at the
Southerly WWTP

-~ Estimating Approach
e Three Simple Steps
%%Wﬂ . = - ”
~ 2.GoGeta Cup of Coffee
3. Double It Again

 Typical Repair Types and Quantities
Developed Based on Evaluation

e Added 40% to Our Best “Guess”




Concrete Restoration at the
Southerly WWTP

Estimating Approach

Quantity
Repair Type Unit Mapped Unmapped
| ‘Narrow / Wide LF 7,473 64,99
~  Crack Repair
Shallow SF 8,378 9,189
Surface Repair
Deep Surface SF 1,915 1,948

Repalr



Concrete Restoration at the

Southerly WWTP

Bidding Approach

e Bid Repairs as Unit Price Work and Bid
Remainder of Contract Lump Sum

—* Included a Bid Escrow Requirement forthe
e Rehabilitation Technical Specification Required
the Following:

— Subcontractor Qualifications (Min. 5 years and 5
Projects of Similar Size and Scope)

— Cold Weather Protection!!! The Work (at Bid Time)
Was Proposed to be Completed in January-March
2010.
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Concrete Restoration at the
Southerly WWTP

3 : |
« Tanks no Longer in Use
L Safety Concerns Due to Handrail and Concrete
 Cost to Rehab ($250,000+) Versus Cost to
Remove ($450,000)

e Decision Made to Demolish the Tanks
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West Primary Metering Chamber

CASING PIPE &
GRINDER PUMP

2" SAMPLING LINE
12"MUD VALVE

r
]

]
|
|
|
J AN

24" SLUICE GATE
¢ EL. 695.85

24" DIP SCUM &
30" PCI € EL. 6393.10

30" SLUICE GATE
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(TYP. OF 4) =1 _-vi
\\\—;:? _________ —[_ ..\
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WALL PIPE (TYP. OF 4) : S Ty
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: == el i = '
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8" CIP PCW | ]

¢ EL. 690.93 —\
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EXISTING CATCH BASIN

| I .

i a4
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12" CIP SETTLED SEWAGE - \\
¢ EL. 691.1B —48M— ™ "\

~
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s |
\\,\/\—‘—30" FLEXIBLE COUPLING
¢ EL. B93.10 (TYP. OF 4)

FLG x MJ WALL PIPESML, | /

Y
™~
PLUGGED (TYP. OF 2) T
sy
|

A ¥4

NEW HANDRAIL
1" GATE VALVEJ

1" POTABLE WATER

307-22 1/2° BEND
(TYP. OF 4)

TO PRIMARY CLARIFIERS
PG1 THROUGH PO4

|
¥30" MAGNETIC FLOW METEN

G EL. 693.10 (TYP. OF 4)
3"—22.5" BEND

30"-30" BEND
(TYP. OF 4)

EXIST. EXPANSION
COUPLING



Concrete Restoration at the
Southerly WWTP

. — T

e Concrete Walls and Roof in Poor Condition
L Below Grade Walls (Part of Tunnel System) In

E | C it

e Recommendation to Rebuild Structure

 Due to Construction Sequencing, the Piping
(Supported from the Celling) Had to Remain In
Service During the Structure Replacement










West Primary Metering Chamber
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Concrete Restoration at the
Southerly WWTP

. Build

* Significant Concrete Deterioration on the
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Concrete Restoration at the
Southerly WWTP

e Aeration Tank Rehabilitation

— Center Train (Circa 1968)
Had Significant Freeze-Thaw
Damage Above the Water
— —Line

Following:

e Replacement of Steel Handrall
with Aluminum

» Replacement of Galvanized
Grating

e Repair Expansion Joints

e Crack/Spall Repairs and Slab
Replacement
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Concrete Restoration at the
Southerly WWTP

Project Highlights 'j?// N ™
— Project Completed On Time and Under —-~ 4 i \;\\E\
— A Portion of the Surplus Quantities i O R%Y
Were Used by the City to Perform All = 2R s =
Ll the Concrete Repair Work in West ZEZE288% =
7008 FEEEEL:
Lessons Learned I T R

— Always Take the Tanks Out of Service and Conduct, at a
Minimum, a Visual Inspection with the Owner.

— When in Doubt About Repairing versus Replacement, Replace it!

— Set up Bid Items for the Contractor’s Fixed Costs to Avoid
Disputes
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