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Executive Summary

The remediation activities included the application of sealant on the base of the westem
wall of the basement and infiltration / flushing of the house foundation tile drainage system and
tank basin with “Spill Remed” solution and aerated water over a 8-hour period (Figure 2).
These activities included baseline and post-remediation soil sampling at and immediately
beneath the house foundation tile drainage system backfill and monthly influent and affluant
carbon treatment system sampling. These soil and influent sampling results were used to
access performance of the remediation.

l.aboratory analysis of soil samples collected at and immediately beneath the house
foundation drainage system backfill indicated 18,800 and 8,300 ppm TPH-DRO for samplas
taken before remediation and 290 and 210 ppm TPH-DRO for samples taken after remediation.
Based on these results, the remediation effort appears to have significantly mitigated soil
contaminant concentrations at and immediately beneath the house foundation drainage system.
The remaining detected soil contamination is balow the remedial endpoint proposed in the CAP
(i.e., 500 ppm TPH-DRO) and are believed to be at levels where natural attenuation can be
more efficient.

Monthly influent and effluent samples for the carbon treatment system (i.e., which is
connected to the house sump) were collected before and after the remedial effort at the site.
Laboratory results of these samples appear to indicate that a source of contamination to the
sump remains at the site. After two monthly samples showing nondetect concentrations of
TPH-DRO after remediation, the latest monthly sample indicated 3.2 ppm TPH-DRO. However,
based oh the soil sample results, the source of the detected sump contamination appears to be
localized and may not have the potential of being a long-standing source of contamination to
the sump. Thus, SES recommends the influent and effluent sampling for the carbon treatment
system (as required by the VDEQ Discharge Permit) Is continued for a minimum of three
months. At the end of this period of monitoring, a decigion should be rendered as to whether
further remediation, monitoting, or case closure should be pursued.
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1.0 INTRODUCTION

Mr. Oswald Vallespir retained Soils and Environmental Services, Inc. (SES) to
implement the Corrective Action Plan (CAP) dated July 2003. The CAP and its
implementation address the cleanup of a number 2 heating oil release from a leaky
underground storage tank (UST) at the Vallespir Residence in Warrenton, Virginia. This CAP
Implementation Report has been prepared based on information provided from remediation
field activities conducted at the site. Activities approved by the Virginia Department of
Environmental Quaiity (VDEQ) are included in the attached Activity Authorization Form

(Appendix A).
20 BACKGROUND

The Vallespir residence is located at 186 Garden Street in Warrenton, Virginia in the
City of Warrenton (Figure 1). The house is a white aluminum-sided home with a basement.
The former UST was located adjacent to the north side of the house beneath the asphait-
paved driveway. Public water and sewer serve tha subject and surrounding properties.

A description of the nature of the UST release and the investigation conducted up to May
28, 2003 may be found in the SCR previously submitted to VDEQ. In summary, on February 24,
2003, SES inspected the site and observed the presence of heating oil in the sump well of the
house. The detected release of oil was reported to VDEQ on February 24, 2003. The discovery
of petroleum contamination prompted the removal of the 300-gallon underground storage tank
(UST) used for storing heating oil for the home. Prior to the tank removal, a total of 137 gallons
of heating oil and water were removed from the tank and sump on March 25, 2003. Upon
removing the tank, two soil samples were taken directly beneath the tank at 5 feet below the
ground surface. The results of the laboratory analysis of the two samples indicated 14,300
mg/kg total petroleum hydrocarbons, diesel range organics (TPH-DRO) for both samples.

A total of 21.8 tons of petroleum-contaminated soil was removed from the tank pit. After
removing the contaminated soll, a soil sample was taken at the base of the tank pit at eleven
feet below the ground surface. The result was 536 mg/kg TPH-DRO. The tile drain
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system surrounding the foundation perimeter of the house was located beneath the tank, which
lead to the conclusion tha}t the petroleum contamination identified in the sump well was the result
of the identified release of petroleum from the UST.

A general patroleilm discharge permit was obtained by the responsible party to address
the discharge of the pétroleummntammated water from the sump. A 55-gallon drum of
activated carbon was pla¢.ed online with the sump outfall to treat contaminated water discharging
from the sump to the groylnd surface.

Based on the results of the SCR, a CAP was prepared to address the tile drain system
and soils immediately sufrounding the tile drain and tank basin (Figurs 2). The development of
the CAP included the imﬁlementation of feasibility studies at the site. These studies included an
infiltration test and field measurements of the groundwater chemistry.

Referring to Engum 2 the feasibility studies were focused on the house foundation file
drainage system and tank basin. Knowing that the gravel backfill of the tile drain system is
adjacent to the gravel backfill of the tank excavation, these studies included an infiltration test
(using tap water) into thé tank basin and tile drain system to empirically measure: the sustained
rates of infiltration into tﬂa gravel backfill of the tank basin and recovery from the sump pump.
To facilitate the inﬁltratinjn study, a temporary monitoring point (hand auger boring) was bored
into the gravel backfill of the foundation tile drain system on the front side of the house. The
infiltration fest was impl&:amented by empirically stepping down the infiltration rate to find the
maximum infiltration rate? that can be sustained. Based on the results of the infiltration test, the
maximum sustained inﬂliration rate was consldered to be approximately 5 gpm. At this rate of
infiltration, water level lfneasuremants in the temporary monitoring point indicated that the
foundation perimeter tile Prain system and sump are satisfactorily draining infiltrated water.

After the complajtion of the infiltration test, water from the temporary menitoring point
(i.a., above-referenced ﬁand auger boring) was field-tested using a Horiba U-22 meter. Water
was field tested at that time to determine the chemical properties of the infiltrated water, which
chemically equalize wﬂb the soils surrounding the gravel backfil. Parameters measured
included pH, dissolved mjcygen, ORP, conductivity, total dissolvad solids, saiinity,
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turbidity, and temperatu Results of the field measurements indicated that subsurface
conditions were satisfactory for the application of infiltrated biclagical enhancement agents.

The remediation fechnique chosen for the site included the infiltration/Aushing of the
house foundation tile drajnage system and tank basin with “Spill Remed” solution and aerated
water. This tachnical approach was considered to be a cost and technically effective means of
addressing the remaining “residual-phase contamination” and “dissolved-phase contamination”
surrounding the foundation tile drain and tank basin. In the following sections, this report
discusses remedial activities and results, followed by conclusions and recommendations.

3.0 REMEDIAL ACTIVITIES

The remediation| activities included the application of sealant on the base of the
weastern wall of the basement and infiltration/flushing of the house foundation tile drainage
system and tank basin with “Spill Remed” solution and aerated water over a 8-hour period
(Figure 2). These activities included baseline and post-remediation soil sampling at and
immediately baneath the house foundation tile drainage system backfill and monthly influent
and effluent carbon treatment system sampling. These soil and influent sampling results were
used to access performance of the remediation. Due to the temporary freezing up of the
carbon treatment system, the treatment system was temporarily taken off line and only a
sump effluent sample was taken on January 9, 2004,

The remediation! activities included the setup and implementation of a closed loop
infitration and recycling system. This system included: carbon treatment of the extracted
sump water, aeration of treated water and addition of Gpill Remed, infiltration of aerated
treated water with added “Spill Remed" solution into the tank basin and house foundation
drain system, and the extraction of water from the sump, which gravity drained into the sump
form the house foundation drainage system. An illustration of the closed loop infiltration and
recycling system is provided in Figure 3.

The Spill RemT" solution remediates oil by breaking down the oil into smaller

globules, then biochemical action transforms the dispersed molecules into an assimilable
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form. A metabolic stage subsequently turns the assimilated molecules into giucose before
finally breaking down the oil into carbon dioxide and water. The action of the bacteria in the
“Spill Remed” solution is almost instantaneous and does not require any additional nutrients
for their growth and mulliplication. Since these bacteria are aerobic, dissolved oxygen in the
infiltrated water was maintained at ievels greater than approximately three mg/l using a field-
constructed bubbler. Actording to the company who provided the “Spill Remed” solution, the
solution would not be filtered out by activated carbon treatment and thus would recycle
through the above-referenced closed loop infiltration and recycling system.

The infiltration with “Spill Remed” solution was conducted on Monday, October 13,
2004 over an eight-hour period. The infiltration was conducted at MW-1. The rate of
infiltration was set initially at approximately 10 gallons per minute (gpm).

At approximately one hour into the infiltration effort, five gallons of “Spill Remed"

solution was added to thie infiltrate over a period of 10 minutes. For approximately two hours
during the initial infiltration, water was not observed coming into the sump. The absence of
water coming into the sump was balieved to be a result of the tank basin filing up with
infiltrate. At the time water was discovered coming into the sump, the flow rate of tap water
into the system was adjusted to approximately four to five gpm, and 10 gallons of' "Spill
Remed” solution was added to the infiltrate over a period of 10 minutes. At approximately,
four hours after the initiation of the infiltration, five more gallons of “Spill Remed” solution was
added to the infiltrate ovér a period of 20 minutes. Finally, at approximately six hours after the
inittation of the infiltration, five more gallons of “Spill Remed” solution was added to the

infiltrate over a period of 20 minutes. The reinfiltration of water with “Spill Remed” solution

was stopped at eight hours from the start of infiltration.

During the infiltration effort, site activities were conducted to maximize the amount of
the infiltrate in the housea foundation drainage backfil and avoid over pressuring the drainage
gystem. Before infiltration, Monitoring wells MW-1 and MW-2 were installed using a hand
auger (Figure 4). Logs iof wells are included in Appendix B. A relative elevation survey of
water in MW-2 and the| pipes entering the basement sump was conducted. The survey
indicated that the sump ppipes wera approximately 1.5 feet below the elavation of the water
level at MW-2. During thi infiltration, water levels in the foundation dralnage system backfill
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re monitored as an added agsurance to avoid the over pressuring of

(MW-2) and the sump w
the foundation tile dralnage system.

Due to the presence of the stone backfilled tank basin and the asphait surrounding the
tank basin at the ground surface, MW-1 and B-1 were hand augered at the edge of exposed
stone backfilled tank basin and angled into soil down to the house foundation drainage system
backfil (Figure 5). Sinceé water had not been observed to ba draining into the sump from the
foundation drainage pipe that directly extands to the northern portion of the east side of the
house, borings and monitoring wells (i.e., down to the foundation dralinage system backfill)
were not placed along the northern portion of the east side of the house.

The remediation program was designed to remediate the site and decraase
contaminant concentratipns to predetermined numerical endpoints. To demonstrate the
achievement of the endpoints proposed in the CAP and the effectiveness of the remediation
effort, house foundation drainage system backfill soil samples and sump effluent samples
were taken before and after remediation.

4.0 REMEDIATION RESULTS

The results of remediation are shown in the results of the sampling performed before
and after remediation. Soil Samples were collected at and immediately beneath the house
foundation tile drain backfill at B-1 and B-2. Samples collected after the completion of
remediation will be collected in similar areas where the Initial samples were taken. A
summary of these results is shown in Table 1 above and associated laboratory reports are
included in Appendix C. | The results indicate that the remadiation was successful in reaching
the proposed residual phase endpoint of 500 ppm TPH-DRO.

Monitoring of dissolved phase hydrocarbons was conducted using monthly influent
sample analysis results Es required by the current petroleum discharge permit. Influent and
effluent samplos for the ¢arbon treatment system (i.e., which is connected to the house sump)
were collected before and after the remedial effort at the site. Laboratory resulis of
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these samples appear to indicate that a source of contamination to the sump remains at the
site. After two monthly samples showing nondetect concentrations of TPH-DRO after
remediation, the third monthly sample indicated 3.2 ppm TPH-DRO. A summary of these
results is shown in Table 2 and associated laboratory reports are included in Appendix C.

Table 2

Laboratory Sample Results of Carbon Treatment Influent and Effluent

(Garbon treatment is connected to the sump in the basement of the house at the site. The sump is
connected to the house foundation tile dralnage system)

DMR Month Sample Date TPH-DRO (ppm) Napthalene (ppb)
Covered by
Sample
Influent | Effuant Influent | Effluent
Jun-03 B/30/2003 Before 1.5 0.10 BOL BQL
Ramadiation
Jul-03 8/1/2003 1.0 BQL Bal. BOL
Aug-03 9/2/2003 0.9 BQL BQL BQL
Sep-03 9/25/2003 M3 BaL BQL BQL
10/13/03 - Remediation of House Foundation Tile Drain System with "Spill Remed™
Qct-03 10/31/2003 After BQL BQL 13.0 BQL
Remadiation
Nov-03 12/3/2003 BAQL BaQL BQL BQL
Dec-03 1/9/2004 3.2 BQL*

MR - Virginia Department of Environmental Quality Discharge Monitaring Report

- milligrama par liter
- micrograms per liter
QL -Below Quantification Limit

Sample taken from sump effluent (carbon treatment system was taken off-line temporarily lo address the
ng up of the system)

3]
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5.0 CONCLUSIONS AND RECOMENDATIONS

SES offers the following conclusions and recommendations:

Laboratory analysis of soil samples collected at and immediately beneath the house
foundation drainage system backfill indicated 18,800 and 8,300 ppm TPH-DRO for samples
taken before remediation and 290 and 210 ppm TPH-DRO for samples taken after
remediation. Based on these results, the remediation effort appears to have significantly
mitigated soil contaminant concentrations at and immediately beneath the house foundation
drainage system. The remaining detected soil contamination is below the remedial endpoint
proposed in the CAP (i.e., 500 ppm TPH-DRO) and are believed to be at levels where natural
attenuation ¢an be more efficient.

Monthly influent and effluent samples for the carbon treatment system (i.e., which is
connected to the house sump) were collacted before and after the remedial effort at the site.
Laboratory results of these samples appear to indicate that a source of contamination to the
sump remains at the site. After two monthly samples showing nondetect concentrations of
TPH-DRO after remediation, the latest monthly sample indicated 3.2 ppm TPH-DRO.
However, based on the soil sample results, the source of the detected sump contamination
appears to be localized and may not have the potential of being a long-standing source of
contamination to the sump. Thus, SES recommends the influent and effluent sampling for the
carbon treatment system (as required by the VDEQ Discharge Permit) is continued for a
minimum of three months. At the end of this period of monitoring, a decision should be
rendered as to whether further remediation, monitoring, or case closure should be pursued.

8.0 LIMITATIONS

QOur profeasional services have been performed, our findings obtained, and our
recommendations prepared in accordance with customary principles and practices in the field
of geology and environmental science. Soils & Environmental Services, Inc. makes no
warranty either expressed or implied. This company is not responsible for the independent
conclusions, opinions or recommendations made by others based on the field data presented
in the report.

12
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The work performed in conjunction with this report and the data developed, are
intended as a description of available information at the dates and locations given. This report
does not warrant against future operations or conditions, nor doas it warrant against
operations or conditions present of a type or ata location not investigated.

13
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KHVIRONMENTAL QUALITY
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RP Signaturé: Date: 10/7/03, | . [Page 1 of 8
‘ i b | - "
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