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Objectives

 Demonstrate a more affordable risk-based site
closure process for small petroleum sites

 Take advantage of RBCA rules recently
promulgated by many states, and of increasing
acceptance of natural attenuation as a remedial
alternative



Site Descriptions

* O sites in 4 states (TX, MS, FL, NC)

» 6 gas stations, 1 fire training area, 1 jet fuel
pipeline leak, 1 heating oil tank farm

« Size of contaminated area ranges from 1 to 7
acres (average 2.5 acres)



Air Force Streamlined Risk-Based
Closure Initiative Locations




Project Elements

* Field site characterization

* Tier 1 screening to determine COPCs

* Natural attenuation analysis
 BIOSCREEN fate and transport modeling
* Tier 2 risk assessment

* Optional focused feasibility study



Typical Scope of Field Activities

 Use a Geoprobe- to
collect soil samples and
install small-diameter
groundwater monitoring
points (inexpensive, easy
to use, no wastes)

* Average 4 days of field
work




Case Study: Seventh Street Service
Station, Eglin AFB, FL

« Gasoline leak reported 1983 (est. 3600 gal)

« 2 product recovery wells, 6 GW recovery wells,
air stripper, operational 1989

* Recirculating bioventing system installed 1992

* Periodic groundwater monitoring



BTEX in Groundwater

Seventh Street Service Station - Eglin AFB, FL
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Tier 1 Screening

 ldentify chemicals of potential concern

« Conservative, generic RBSLs typically available
in look-up tables prepared by the State

« Sometimes developed for industrial sites

* No soil gas RBSLs developed--used OSHA
PELs/TLVs



Tier 1 Screening Summary

Seventh Street Service Station - Eglin AFB, FL

Maximum Tier 1

COPC Matrix  Units  petection _ RBSL
Ethylbenzene Soil mg/kg 710 240
Xylenes (total) Soil mg/kg 1,400 290
Benzene GW Mg/L 86 1
Toluene GW Mg/l 11,000 40
Ethylbenzene GW Mg/L 1,600 30
Xylenes (total) GW Mg/L 13,000 20
Naphthalene GW Mg/L 510 20
TRPH GW Mg/L 38 5
Lead GW Mg/L 19 15




Natural Attenuation Analysis

 Are COPCs naturally attenuating over time?
 What attenuation processes are significant?

 How much dissolved contaminant mass can be
degraded?

 What are site-specific biodegradation rates for
“risk-driver” chemicals?



BTEX and TRPH in Soil Over Time

Seventh Street Service Station - Eglin AFB, FL
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Dissolved COPC Concentrations vs Time
at MW-2

Seventh Street Service Station - Eglin AFB, FL
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Assimilative Capacity of Groundwater

Seventh Street Service Station - Eglin AFB, FL

Total BTEXN Concentration

Assimilative Capacity for
BTEXN




Biodegradation Rates for BTEX

Seventh Street Service Station - Eglin AFB, FL

Half-Life
Method Rate (day’) (year)
TMB Tracer 0.006 0.3
Busheck and Alcantar (1995) 0.01 0.2

Shrinking Plume Method 0.008 0.2




Bioscreen Output - Concentrations
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Bioscreen Input

BIOSCREEN Natural Attenuation Decision Support System  |<eesier 4FB Data Input Instructions:

Air Force Center for Environmental Excellence Veraion 1.4 SYAML 66 [ 115 | »7. Entervalle direcih....or
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BIOSCREEN Modeling Objectives for
Eglin AFB

« Estimate the max. migration distance of the
plume assuming that the pump and treat and
bioventing systems are not operating

 Assess plume persistence over time
 Support selection of remedial actions

« Simulated fate and transport of xylenes and
benzene (2 remedial scenarios)



BIOSCREEN Results

(Scenario 1-- No Engineered Remedial Action)

« Xylene plume will migrate up to 950 feet from
source area in 20 years, then recede

* Xylene plume will not reach Weekly Pond

 Maximum dissolved xylene concentration will
be < Tier 1 RBSL within 150 years

 Benzene plume will not migrate to Weekly Pond



BIOSCREEN Results

(Scenario 2-- 80% Source Removal in 3 Years)

« Xylene plume will migrate up to 600 feet from
source area within 10-15 years, then recede

 Maximum dissolved xylene concentration will
be < Tier 1 RBSL within 30 years



Tier 2 Comparison to SSTLS

Seventh Street Service Station - Eglin AFB, FL

Tier 2 Max. Detect
Maximum Health-Based Exceeds

COPC Matrix Units Detection SSTL SSTL

Ethylbenzene  Soil mg/kg 710 240 No
Xylenes Soil mg/kg 1,400 290 No
Benzene GW Mg/L 86 ( No
Toluene GW Mg/L 11,000 40 No
Ethylbenzene GW pg/L 1,600 30 No
Xylenes (total) GW pg/L 13,000 20 No
Naphthalene GW pg/L 510 20 No

SSTL = Site-Specific Target Level



Conceptual Site Model for Air

Seventh Street Service Station - Eglin AFB, FL

Potential
Exposure Routes Potential Receptors
o glrj\;(te: tl.vorkers (Intrusive s Pathway Potentially
: . . Complete but Insignifice

and nonintrusive) and station
customers
Future:

Onsite workers (Intrusive _

volatilized chemicals Bl and nonintrusive) and station Complete but Insignifice
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ms| Ecological wumm N
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Conceptual Site Model for Soil

Seventh Street Service Station - Eglin AFB, FL

Potential
Exposure Routes Potential Receptors

Current:
mmm None (no current excavation gaaai Pathway Incomplete
m or soil contact)
B Future: Pathway Potentially
* Dermal contact Onsite intrusive workers Complete but Insignific

* Incidental ingestion jgm
* Plant uptake

s Ecological |y ﬁg:‘r:ntlFuture: Pathway Incomplete



Conceptual Site Model for Shallow

Groundwater
Seventh Street Service Station - Eglin AFB, FL

Potential
Exposure Routes Potential Receptors

Nono Pathway Incomplete
Pathway Incomplete

Dermal contact Onsite intrusive workers Complete but Insignifican

Incidental ingestion
Plant uptake

ms| Ecological wumm ﬁg:\r:ntlFuture: Pathway Incomplete



Conceptual Site Model for Surface

Water

Seventh Street Service Station - Eglin AFB, FL

Potential
Exposure Routes

Potential Receptors

Dermal contact
Incidental ingestion [l
Plant uptake

| Current:
None

==l Ecological |g

B Future: L
Recreators in Weekly pond

| Current:
None

Pathway Incomplete

Pathway Incomplete

_— Future:
Aquatic Life

Pathway Incomplete

Pathway Incomplete



Conceptual Site Model

Surface

Shallow Ground Water %Water @




Remedial Alternatives Evaluation

Seventh Street Service Station - Eglin AFB, FL

Hotspot GW Extraction/SVE

Biosparging/SVE $490,000

$270,000

$100,000 $200,000 $300,000 $400,000 $500,000 $600,000



Summary and Conclusions - Eglin AFB

« COPCs are biodegrading

* No significant risk to potential receptors

* Institutional controls can be maintained

« GW pumping not required to protect receptors

« COPCs in GW > RBSLs for >100 yrs unless
engineered source reduction is performed

* Alternatives 2 or 3 will substantially accelerate
cleanup



Recommendations and Site Status

Site Recommendation Status
Kelly AFB Immediate Closure Closure Granted
Randolph AFB Conditional Closure Conditional Closure
Keesler AFB Conditional Closure Conditional Closure
Eglin 7th St SS MNA + Biosparging/SVE Plan to Biosparge Source Arec
Eglin Milgas Conditional Closure New Release-Return to Start
Tyndall BX SS MNA MNA +Source Reduction
Tyndall FT-16 Conditional Closure Conditional Closure

Seymour Johnson Product Recovery, then Closure Product Recovery, then Closur

Pope AFB No Recommendation Regulatory Review




Average Streamlined RBCA Site Costs

Average Cost Assuming
Geoprobe® Rental and
Subcontracted Drilling

Labor $32,000

Other Direct Costs $10,600

Project Management $4,000

Average Cost per Site $46,600



Lessons Learned

* Risk Assessment
— know the State RBCA requirements
— use up-to-date and defensible data and algorithms
— analyze soil gas samples

 Value of Source Reduction

— regulators more likely to accept MNA

— reduces risks to future intrusive workers and allows
lower level of institutional control



Lessons Learned (continued)

* Closure process for low-risk petroleum sites is
being streamlined

» Feasible to perform entire RBCA process for
<$50K per site

 Simple models acceptable to regulatory
agencies

 Ability to limit exposure via institutional
controls important



