
UST Site Rehabilitation 
Contractors Day

October 9, 2019





ÅEvaluate processes for operational 

efficiencies

ÅIncrease site rehabilitation activities

ÅIntegrate innovative approaches & 

technologies

ÅCollaborate with Stakeholders 



ÅAmount of SUPERB Monies Committed = $30 
million

ÅAmount of SUPERB Monies Spent = $22 
million

ÅIncrease in Assessment Activities and 
Technology, AFVR directives, PFP awards, and 
site closures



ÅAdditional 
Resources

ÅOn-boarding Project 
Management 
Training

ÅOvertime Work

ÅStakeholder 
Engagement

ÅFlexibility in State 
Lead Contracts

ÅMNA Approach

ÅNew Technology



ÅUST Tank Fees revert back to $100 
beginning January 1, 2020.

ÅContinue to enhance assessment 
activities and technology, AFVR directives, 
PFP awards, and site closures.



ÅPreɀApproval of all Site Rehabilitation Work

ÅCommunication
ÅSite updates with Project Managers

ÅField Work Notification

ÅRequest for Extension 

ÅUST Control Regulations were amended on 
May 26, 2017 with full compliance by May 26, 
2020.







ÅAggressive ɀHigh Vacuum 
(>25 inches Hg) and High Air 
Flow (>250 CFM)

ÅFluid ɀRemove as much 
water as possible
ü So air enters the soil pores to 

enhance volatilization of 
petroleum.

ÅPetroleum can be moved 
through the ground easier as 
a VAPOR to maximize 
recovery of the LNAPL.



ÅRemove LNAPL

ÅRemove LNAPL that exceeds residual 
saturation/solubility limits

ÅMitigate migration/dissolved plume 
generation

ÅRemove highly soluble chemicals 
(oxygenates, ethanol)



Å2,446 AFVR events 
completed

Å113,642 estimated 
gallons petroleum 
removed

* Cumulative through 6/19



ÅProduct Type

ÅChemical Properties

ÅSoil Types

ÅQuantity/Size of 
Release/Plume

ÅGroundwater depth



Type of Product Relative 
Volatility

Relative 
Viscosity

Relative 
Recovery 
Efficiency

Gasoline High Low Good

Diesel/Kerosene Moderate Medium Poor

Waste Oil Low High Very poor



Chemicals Recoverable In what phase?

BTEX Yes Liquid & Vapor

Oxygenates & 
Ethanol

Yes Liquid

Naphthalenes Poor Liquid

PAHs Poor Liquid



Soil Type Relative 
Pore Size

K Values Radius of 
Influence

Water 
Generation

Sand Large ~10e-2 15-30 feet High

Silt Medium ~10e-5 10-20 feet Medium

Clay Small ~10e-7 <10 feet Low



ÅSmall plumes or new releases
üFewer recovery points are needed

ÅLarge plumes or old releases
üLarge number of recovery points are needed



ÅRecovery of equivalent gallons petroleum 
removed

ÅEffective radius of influence

üWater drawdown and vacuum influence

ÅIs LNAPL decreasing?

ÅAre concentrations decreasing?

ÅDoes data suggest that continued AFVR events 
will remove LNAPL and residual petroleum? 



ÅIf large quantities of water (30,000+ gallons) 
are generated
üIs the formation successfully de -watered?

üIs there sufficient petroleum recovery to warrant 
additional cost of water disposal?

ÅRecovery of Oxygenates, MTBE, or ethanol in 
water

ÅOther site specific conditions 





Date Benzene 
(ppb)

BTEX (ppb) EDB (ppb) AFVR 
Duration

Petroleum 
Recovered 
(gallons)

Water 
Recovered 
(gallons)

9/14/2011 10,000 73,100 770

12/2/2013 96 24.76 11,404

2/24/2014 96 34.03 21,627

5/1/2014 1,700 17,200 77

2/9/2015 96 27.23 8,059

5/6/2015 379 12,599 4.5





Date Benzene 
(ppb)

BTEX (ppb) EDB (ppb) AFVR 
Duration

Petroleum 
Recovered 
(gallons)

Water
Recovered 
(gallons)

3/3/14 96hr 6.92 1,638

9/15/14 96hr 8.44 5,085

2/17/15 22,100 90,320 1.5

6/1/15 96hr 20.36 6,425

3/7/16 96hr 2.28 9,870

7/13/16 22,600 95,280 1.2

12/15/16 96hr 2.5 2,776

4/2/17 96hr 0.58 2,667

10/25/17 17,600 86,380 0.88

4/10/18 96hr 0.64 755

8/21/18 20,100 100,710 1.0



ÅExcavation

ÅChemical oxidation

ÅBioremediation

ÅSurfactants

ÅThermal

ÅOther







ɍEPA Requirement as part of DHECɅ Environmental AffairsɅ
Quality Management Plan.

ɍDHEC Environmental Affairs policy is to create a Quality 
Assurance Project Plan for all activities that generate data 
used to make decisions.

ɍ The UST Division developed a Quality Assurance Program Plan 
(QAPP) to cover all UST Assessment and Corrective Action 
activities regulated by the SUPERB Act.

ɍUST contractors who adopt DHECɅs QAPP need to provide 
Annual Contractor Quality Assurance Plans that include their 
field Standard Operating Procedures or submit a QAPP 
Addendum for each scope of work.



ɍDocument Quality Assurance / 
Quality Control processes to 
ensure data are complete, 
representative and comparable

ɍDocument UST Division RBCA 
processes 

ɍSet baseline standards for all 
UST data collection activities

ɍProvides a standard of 
accountability for UST site work



ÅStandardized formatting 
across the document

ɍAcronym List

ɍUpdated org chart

ɍEliminated (some) 
repetitive and redundant 
repetition

ɍNew and Revised Sections



Groundwater Sampling Section

ÅMore emphasis on professional judgement & PM 
communication 

ÅDry purging should be avoided ɀwells given much 
more time to equilibrate before sampling 

ÅDrawdown measurements required before purging 
and during sampling

ÅNo purge sampling discussion expanded ɀaddition of 
SNAP samplers.



ɍAdditional CASE Report Requirements

ɍNew Surface Water Sampling Section

ɍRemedial Excavation Section Added

ɍInjection Section Updated 

ɍSoil sample collection beneath water                                                              
table

ɍTreated water discharge sampling requirements

ɍAll submissions require digital copies, including unsecured 
pdfs, .xlsx tables, and .dxf figures



ɍTable order adjusted

ɍDocumentation of sampling locations

ɍEquipment Blanks 

ɍRecovery Well Specifications

ɍRBSLs < DLs Corrected

ɍAdditional Metals Analytical SOPs

ɍModified AFVR Requirements

ɍMonitoring Well Abandonment 
Requirements



Reach out if you 
have any 
questions.

Ray Holberger
Quality Assurance Coordinator
Office: (803) 898-0634
Cell: (803) 608-0875
holberrr@dhec.sc.gov

mailto:holberrr@dhec.sc.gov






Field Work Notifications

Å4 days prior to work
ü7-14 days for 

Verification/Confirmation 
Sampling

Å24 hours notice of any 
schedule changes



R 61-71 Well Standards
ÅɈThe well shall be filled with either neat cement, 

bentonite -cement, or 20% solids sodium bentonite 
grout, from the bottom of the well to land surface .ɉ

SC DHEC QAPP 3.1
ÅɈϥn paved areas, the vault will be filled with 

aggregate reinforced concrete or asphalt. In 
unpaved areas , the pad, vault, and cover will be 
removed and the space filled with soil to level with 
surrounding land surface.ɉ





R 61-71 Well Standards
ÅɈThe identification plate 

shall be permanently 
marked to show:
ü Company Name and 

certification # of driller who 
installed well

ü Date Completed

ü Total Depth (in ft)

ü Casing Depth (in ft)

ü Screened Interval

ü Designator and/or ID #



SC DHEC QAPP 3.1

Ɉϥnformation on the well identification plate will be 
stamped, etched, or engraved in legible text. Use 
of ink markers (e.g. ɈSharpie®ɉ) is not allowed.ɉ



ÅCheck the location of monitoring wells

ÅEnsure monitoring wells are correctly 
labelled

ÅVerify water supply wells and surface water 
locations





ÅIt all begins with an accurate site map
üUse fixed objects (e.g.) light poles, buildings, 

fences, etc.

ÅIndicators: PVC pipes, bollards, square grass 
patches, marking flags, etc.

ÅMetal detectors!







ÅDocument:
üWell Pad

üWell Vault

üVault Lid

üWell Cap

üBolts

ÅCheck
üTotal Depth

üScreened Interval


