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History/BackgroundHistory/Background

�� 1998 upgrades1998 upgrades
�� Existing steel tanks required cathodic Existing steel tanks required cathodic 

protection or lining (or both)protection or lining (or both)

�� Visual inspection requiredVisual inspection required

�� Alternate standards developedAlternate standards developed
�� ASTM ES 40ASTM ES 40--94 (later permanent ASTM G94 (later permanent ASTM G--158) 158) 

�� Statistical analysis (MTCF and others)Statistical analysis (MTCF and others)
�� Required homogeneity of backfill for valid analysisRequired homogeneity of backfill for valid analysis

�� Starting to see some tank failure with tanks that used this Starting to see some tank failure with tanks that used this 
standardstandard



The StatsThe Stats

�� ~700 ~700 ““olderolder”” steel tanks still in service steel tanks still in service 
(total tank population of 3,900)(total tank population of 3,900)
�� ~150 were lined internally~150 were lined internally
�� ~500 using solely impressed current~500 using solely impressed current

�� ~150 used statistical analysis  ~150 used statistical analysis  

�� 30 combined lining with impressed current 30 combined lining with impressed current 
cathodic protectioncathodic protection

�� At least 6 major failures within 2 year At least 6 major failures within 2 year 
period period 



Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop

�� Three Steel Three Steel USTsUSTs
�� Installed 1981Installed 1981
�� 22-- 6,000 gallon, 16,000 gallon, 1-- 12,000 gallon12,000 gallon
�� Replaced steel piping December 1998Replaced steel piping December 1998
�� Upgraded February 1999Upgraded February 1999

�� Impressed Current Cathodic Protection following Impressed Current Cathodic Protection following 
MTCF analysisMTCF analysis

�� SIR Leak DetectionSIR Leak Detection

�� 19991999-- 2007 rectifier voltage and current 2007 rectifier voltage and current 
readings ok during annual UST inspectionsreadings ok during annual UST inspections



Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop
ContinuedContinued

�� August 2007August 2007
�� August 8August 8-- 2 businesses complain of odors2 businesses complain of odors

�� SIR indicates 12,000 gallon tank has SIR indicates 12,000 gallon tank has 
substantial losssubstantial loss
�� Records confirm over 22,000 gallon lossRecords confirm over 22,000 gallon loss

�� Loss occurred over approximately 5 week periodLoss occurred over approximately 5 week period

�� August 9August 9-- Tanks emptiedTanks emptied

�� August 14August 14--22, all 22, all USTsUSTs removedremoved



Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop
Tank CorrosionTank Corrosion
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Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop
Tank CorrosionTank Corrosion



Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop
CostsCosts

�� Human Health and EnvironmentalHuman Health and Environmental
�� Vapor impacts to businesses and residential Vapor impacts to businesses and residential 

propertiesproperties
�� Displacement of residents and businessesDisplacement of residents and businesses

�� One residence permanently evacuatedOne residence permanently evacuated
�� One residence temporarily vacatedOne residence temporarily vacated
�� Two rental homes vacated and offTwo rental homes vacated and off--marketmarket

�� FinancialFinancial
�� Two businesses close longTwo businesses close long--term, several others term, several others 

temporarilytemporarily
�� $1,000,000 State Fund coverage exhausted$1,000,000 State Fund coverage exhausted
�� $2,000,000+  additional RP funds, not including $2,000,000+  additional RP funds, not including 

attorney fees and settlement costsattorney fees and settlement costs



Case Study 1: Gunnison Top StopCase Study 1: Gunnison Top Stop
Contributing FactorsContributing Factors

�� NonNon--uniformity of backfill not observed in uniformity of backfill not observed in 
borings used for MTCF evaluationborings used for MTCF evaluation
�� Significant corrosionSignificant corrosion

�� Carbon plugs found where cobbles contacted the tankCarbon plugs found where cobbles contacted the tank
�� Weld seam corrosion (dissimilar metals)Weld seam corrosion (dissimilar metals)

�� Change in throughput and storageChange in throughput and storage
�� Typically <50% fullTypically <50% full
�� Increased traffic led to >50% to meet demandIncreased traffic led to >50% to meet demand

�� Poor attention to inventory dataPoor attention to inventory data
�� Other factors Other factors 



Case Study 2:  Salt Lake SinclairCase Study 2:  Salt Lake Sinclair

�� Three Steel Three Steel USTsUSTs
�� 22-- 10,000 gallon installed 196410,000 gallon installed 1964

�� 11-- 6,000 gallon installed 19876,000 gallon installed 1987

�� Upgraded January 1998Upgraded January 1998
�� Impressed Current Cathodic Protection following Impressed Current Cathodic Protection following 

MTCF analysisMTCF analysis

�� SIR Leak DetectionSIR Leak Detection

�� 19981998-- 2009 IC system tests and rectifier 2009 IC system tests and rectifier 
function ok during annual UST inspectionsfunction ok during annual UST inspections



Case Study 2:  Salt Lake SinclairCase Study 2:  Salt Lake Sinclair
ContinuedContinued

�� March 2009March 2009-- report of vapors in adjacent report of vapors in adjacent 
hotelhotel

�� Tanks removed April 2009Tanks removed April 2009

�� 3000 cubic yards soil excavated and 3000 cubic yards soil excavated and 
disposed November 2009disposed November 2009









Case Study 2:  Salt Lake Sinclair Case Study 2:  Salt Lake Sinclair 
CostsCosts

�� Public exposure to vapors in adjacent Public exposure to vapors in adjacent 
hotelhotel

�� 33rdrd party costs/ legal expensesparty costs/ legal expenses

�� $1,000,000 investigation and cleanup from $1,000,000 investigation and cleanup from 
State PST FundState PST Fund

�� Owner requested additional $1,000,000 Owner requested additional $1,000,000 
coverage from State PST Fundcoverage from State PST Fund



Case Study 2: Salt Lake Sinclair Case Study 2: Salt Lake Sinclair 
Contributing FactorsContributing Factors

�� Age of tanksAge of tanks
�� 34 years at time of MTCF/ IC CP installation34 years at time of MTCF/ IC CP installation

�� 45 years at time of removal45 years at time of removal

�� Significant corrosion (some likely initiated Significant corrosion (some likely initiated 
prior to upgrade)prior to upgrade)

�� Carbon PlugsCarbon Plugs



What weWhat we’’ve done about itve done about it

�� Ongoing outreachOngoing outreach
�� Sent letter December 2008Sent letter December 2008

�� Involve Stakeholder GroupInvolve Stakeholder Group

�� Newsletter articlesNewsletter articles

�� Continued education (at inspections)Continued education (at inspections)

�� Upgrade incentivesUpgrade incentives
�� Utah PST Loan FundUtah PST Loan Fund

�� Enlisted support from our stakeholder groupEnlisted support from our stakeholder group

�� Per tank limit increased from $15,000 to $50,000Per tank limit increased from $15,000 to $50,000

�� Facility limit increased from $45,000 to $150,000Facility limit increased from $45,000 to $150,000



Future EffortsFuture Efforts

�� Continue to evaluate risk factorsContinue to evaluate risk factors
�� Age of tankAge of tank
�� Material of constructionMaterial of construction
�� Method of upgradeMethod of upgrade
�� Proximity to drinking water protection areasProximity to drinking water protection areas

�� Targeted inspections at high risk facilitiesTargeted inspections at high risk facilities
�� Current goal is 100% inspections at all UST facilities Current goal is 100% inspections at all UST facilities 

annuallyannually
�� Increase inspection frequency at high risk facilities as Increase inspection frequency at high risk facilities as 

often as every 6 monthsoften as every 6 months
�� Accomplish through less frequent inspections at lower Accomplish through less frequent inspections at lower 

risk facilitiesrisk facilities-- potentially every 2potentially every 2--3 years3 years



Questions?Questions?
Contact Information

Doug Hansen
State of Utah, DEQ

(801) 536-4454
djhansen@utah.gov


