
 

1340 Charwood Road, Suite I, Hanover, MD 21076   p | 410.850.0404    f | 410.850.0049 

 
 
FEDEX: 798970320260 
 
 
September 14, 2012 
 
 
Ms. Susan Bull 
Maryland Department of the Environment  
Oil Control Program 
1800 Washington Boulevard 
Baltimore, MD 21230 
 
RE: Subsurface Investigation Work Plan 
 Southside Facility #20025 
 31 Heather Lane 
 Perryville, Cecil County, Maryland 
 MDE Case No. 2006-0489-CE 
 
Dear Ms. Bull: 
 

Kleinfelder, on behalf of Southside Oil, LLC (Southside), has prepared this Work Plan to 
assess the vertical and lateral extent of petroleum contamination in the soil and 
groundwater to the east of the underground storage tank (UST) field at the above 
referenced facility (Site).  This Work Plan has been prepared in accordance with 
Maryland Department of the Environment’s (MDE) Request for Work Plan letter dated 
June 27, 2012 requesting the submittal of a subsurface investigation work plan by 
August 15, 2012.  The MDE in an email dated August 15, 2012 approved a 30 day 
extension for the work plan to allow for discussion with off-site property owners for the 
proposed wells.  The MDE correspondence and extension approval are attached. The 
proposed subsurface investigation activities are listed below and detailed in this work 
plan:  

• Installation of an overburden monitoring wells to the east and southeast of the Site; 
• Installation of one bedrock well to the east of the Site;  
• Installation of one bedrock well off-site to the south of the Site; 
• Borehole geophysical and packer testing on the proposed bedrock wells;  
• Professional survey of the existing and proposed wells;  
• Completion of the bedrock wells as monitoring wells or abandonment; and  
• Submission of a Site Investigation Report.  
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OVERBURDEN MONITORING WELLS 
 
Kleinfelder, on behalf of Southside, proposes the installation of two monitoring wells 
(MW-13 and MW-14) to delineate methyl t-butyl ether (MTBE) in the overburden aquifer 
and aid in refining the groundwater flow direction.  The proposed well locations are 
depicted on Figure 1.  The proposed monitoring well MW-13 is located on site and to 
the east of the tank field.  The purpose of this monitoring well is to assess MTBE 
concentrations in the groundwater east of the existing monitoring well network. As 
discussed with the MDE on August 14th, delineation further to the east across Perrylawn 
Drive is not recommended at this time due to the presence of a former service station 
(Harbolt Motor Company) located at the intersection of Perryville Drive and Blythedale 
Road.  Monitoring well MW-14 is located off-site and to the southeast of the Site.  This 
monitoring well is intended to assess MTBE concentrations in the groundwater to the 
southeast of the Site towards 1836 Perryville Road where MTBE has been detected in 
the potable well below the MDE action level.  Off-site access is required for the 
installation of monitoring well MW-14 and an access request to the property owner will 
be submitted following MDE approval of this work plan.  In the event that access is not 
granted, alternative locations will be assessed and presented to the MDE for review and 
approval.   
 
Upon receipt of signed access approval for monitoring well MW-14, Kleinfelder will 
contact Miss Utility to mark underground utilities.  Kleinfelder will verify that the utilities 
are marked prior to the start of field activities.  The proposed locations will be cleared to 
approximately five feet below grade using air knife/vacuum excavation technology to 
avoid damage to utilities during subsequent drilling activities.  Kleinfelder will oversee a 
Maryland licensed well driller and the borings for the monitoring wells will be completed 
using an air rotary drill rig.  Following borehole clearance, the proposed monitoring wells 
will be advanced to the top of competent bedrock estimated at approximately 45 feet 
below grade.  Due to the location of overhead lines, space and topography constraints, 
a limited access tracked air rotary drill rig, which does not have the ability to collect split 
spoon soil samples, will be required to complete the proposed wells.  During drilling, 
Kleinfelder will log the cuttings for lithology and perform standard headspace analysis of 
drilling cuttings with a photo-ionization detector (PID) to screen for volatile organic 
compounds (VOCs) in the overburden. No soil samples will be collected for laboratory 
analysis.   
 
The monitoring wells will be constructed using 2-inch diameter schedule 40 polyvinyl 
chloride (PVC) riser and approximately 20 feet of 0.020-inch machine slotted PVC 
screen.  A clean No. 2 moiré sand envelope will be installed in the annular space 
between the borehole and the well screen and casing from the bottom of the boring to 
approximately two feet above the screened interval.   
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Between two to three feet of bentonite clay will be placed on top of the sand pack and 
hydrated to form a seal above the sand.  After allowing the bentonite to set, the 
remaining portion of the annular space will be grouted with a Portland cement / ~7% 
powdered bentonite grout to approximately 6 inches below the top of casing.  The 
monitoring wells will be completed with a lockable expansion-grip cap and covered with 
a bolt down, water-tight steel traffic box set in a 2’ X 2’ concrete pad. 
 
Following installation, the monitoring wells will be developed using a 2-inch diameter 
submersible pump. The wells will be purged until the water being discharged is of 
minimal turbidity and no longer visually cloudy. 
 
BEDROCK WELLS 
 
Two bedrock monitoring wells (BR-1 and BR-2) are proposed to the east (BR-1) and 
southeast (BR-2) of the tank field (Figure 1).  Bedrock monitoring well BR-1 is located 
on site while bedrock monitoring well BR-2 is located off-site at 1825 Perryville Road.  
The property owner of 1825 Perryville Road has agreed in principle with the installation 
of the proposed bedrock well on the property and our proposed access agreement is in 
review with the property owner. The newly installed monitoring wells will be used to 
assess the vertical and lateral extent of MTBE in the bedrock aquifer and characterize 
potential preferential pathways within the aquifer, and may be used as sentinel wells for 
groundwater monitoring between the Site and potential receptors. 
 
The proposed bedrock wells will be completed to a total depth of approximately 150 feet 
below grade.  The proposed well depth was selected to correspond with the typical 
construction depths of the residential potable wells in the vicinity of the Site as identified 
through a review of publicly available data from the Cecil County Health Department.  
Of particular note are the potable wells located at 1825 Perryville Road (south of the 
Site) and 9 Blythedale Road (east of the Site).  Based on the well completion reports, 
the potable well located at 1825 Perryville Road was drilled to a total depth of 160 feet 
below grade and the potable well at 9 Blythedale Road was drilled to a depth of 120 feet 
below grade.  Potable wells located within the vicinity of the site are depicted on Figure 
2, and the well completion reports for 1825 Perryville Road and 9 Blythedale Road are 
attached. 
 
Bedrock wells BR-1 and BR-2 will be used to perform borehole geophysical and packer 
testing activities, as detailed below.  The wells will be completed in two stages.  Stage 
one includes the advancement a 10-inch borehole using air rotary drilling methods to 
five feet below the top of competent bedrock, estimated at approximately 45 feet below 
grade.  Steel casing will be installed, grouted in place and allowed to set overnight.   
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The boring will then be advanced, through the steel casing, to its completion depth of 
approximately 150 feet below grade using air rotary drilling methods and completed as 
a six inch diameter open borehole. 
 
Following completion, the proposed bedrock wells will be developed using a 
combination of air lifting with the drill rig and pumping with a submersible pump.  
Development will continue until the water being discharged is of minimal turbidity and no 
longer visually cloudy.  Water produced during well development will be treated on-site 
with portable granular activated carbon filters before discharging to the surface in a 
landscaped area. 
 
Borehole Geophysical Analysis 
 
Kleinfelder proposes to perform borehole geophysical analysis of the proposed bedrock 
wells. The objectives of the geophysical analysis include the identification of water-
bearing zones, determination of the vertical fluid flow rate, and determination of strike 
and dip of planar features such as fractures and bedding planes.  The methods to be 
utilized are. 

• 3-Arm Caliper 

• Natural Gamma Ray 

• Single Point Resistance 

• 8, 16, 32, and 64 inch Normal Resistivity 

• Spontaneous Potential (SP) 

• Fluid Temperature 

• Fluid Resistivity 

• Heat Pulse Flow meter (HPFM) and 

• Optical Televiewer (OPTV) or Acoustical Televiewer (ATV) 

 
The purpose of running each of these tools varies depending on the application, as 
such, a description of the information obtained by each tool is provided.  Caliper testing 
yields a depiction of borehole rugosity often associated with formational properties or 
drilling irregularities, sometimes representative of highly fractured or water bearing 
zones.   
 
Spontaneous potential is the difference the borehole electrical potential and the surface 
ground, which can be used to identify relative changes in permeability.  Natural Gamma 
is used to detect naturally occurring radioelements commonly found in fine-grained 
materials.   
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OPTV and ATV survey data are utilized to identify specific fracture zones through use of 
optical or acoustical image acquisition.  These tools yield a two dimensional image of 
the borehole which can be used not only to identify fractures and foliations in bedrock 
but also to identify the strike and dip of these features.  Single Point Resistance and 
Borehole Resistivity surveys both yield a depiction of a material’s opposition to electrical 
conductivity.  Fluid Resistivity and Fluid Temperature logs are often utilized together as 
they will generally depict areas with changing hydraulic properties indicative of flow 
through the well column at specific intervals or formational properties.  The HPFM is 
utilized to detect any vertical flow component within the well column by tracking the 
movement of a heated packet of water as the probe is held stationary.  The test is 
conducted using standard intervals throughout the entire well column. 
 
Packer Testing 
 
Following the borehole geophysical testing, the acquired data will be processed and 
evaluated to determine the specifications for subsequent packer testing.  A straddle 
packer string (consisting of two inflatable packers, with pressure transducers located 
above, between and below the packers and a submersible pump with a discharge line) 
will be set across selected water-bearing fracture zones.  Pressure transducer will also 
be set within the nearby overburden monitoring wells and each bedrock well to evaluate 
the hydraulic connection between the overburden and bedrock and between the 
bedrock wells.  
 
Packer testing will be performed on the bedrock well based on the results from the 
borehole geophysical analysis.  Packer testing will address the following objectives: 1) 
measure the specific yield of individual fracture zones, and 2) correlate each fracture 
zone with the geology and hydraulic characteristics that are observed in the geophysical 
logging data and 3) measure the concentration of VOCs at different depth intervals.  
Water samples will be collected from each packer tested zone for laboratory analysis. 
The water samples will be submitted to Lancaster Laboratories for analysis of full list 
VOCs and fuel oxygenates using Environmental Protection Agency (EPA) Method 
8260B. 
 
Well Completion 
 
Following completion of the geophysical testing and sampling on the bedrock wells BR-
1 and BR-2, the borings will be completed into monitoring wells or abandoned.  The 
decision to complete to monitoring wells or abandon the boring will be based upon the 
ability to adequately seal the well against potential vertical migration of groundwater 
from the shallow unconfined aquifer into the regionally utilized aquifer and whether 
continued groundwater monitoring of the bedrock wells are deemed necessary based 
upon the results of the sampling. 
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After completion of the geophysical logging and packer testing, Kleinfelder will verbally 
coordinate with the MDE Case Manager to ensure that all actions regarding the 
potential conversion, additional testing, or abandonment of the bedrock wells are 
agreed upon prior to initiation of said conversion or abandonment activities. 
 
SURVEY 
 
Follow the completion of drilling activities, the horizontal position and vertical elevation 
of the land surface and top-of-casing (TOC) of new and existing monitoring wells 
associated with the Site will be surveyed by a licensed professional land surveyor. 
 
WASTE MANAGEMENT 
 
Soils produced during drilling will be containerized and transported for off-site disposal 
pending characterization. Water produced during well development will be treated with 
portable granular activated carbon units and discharged to landscaped areas.     
 
GROUNDWATER SAMPLING 
 
Approximately two weeks following development, groundwater samples will be collected 
from the newly installed monitoring wells. This groundwater sampling event will be 
scheduled to coincide with continued quarterly groundwater monitoring at the Site.  
Groundwater samples will be collected from the monitoring and tank field wells and the 
samples will be analyzed for full list VOCs and fuel oxygenates using EPA Method 
8260B and TPH-GRO and TPH-DRO using EPA Method 8015B.   
 
POTABLE WELL SAMPLING 
 
As part of the quarterly groundwater monitoring, potable well samples will be collected 
from the point of entry treatment system (POET) at 1825 Perryville Road and at the 
potable well at 1836 Perryville Road for VOCs using EPA Method 524.2. 
 
REPORTING 
 
Following completion of the monitoring wells and receipt of analytical results, a 
Subsurface Investigation Report (SIR) will be submitted to the MDE. This report will 
contain an updated Site Conceptual Model, description of local aquifers of concern and 
provide further information regarding potential preferential pathways for the migration of 
MTBE identified during the investigation.  The report will include a summary of the well 
installations, geophysical testing, field sampling procedures, and the groundwater 
analytical results.  The report will contain the appropriate figures, tables, boring logs, 
and appendices. 
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IMPLEMENTATION SCHEDULE 
 
Kleinfelder, on behalf of Southside, is prepared to initiate the proposed activities 
following written approval of this Work Plan from the MDE.  The following 
implementation schedule is approximate and is dependent upon MDE approval of the 
Work Plan and cooperation of off-site property owners.  Kleinfelder will provide 
notification to the MDE for any significant schedule change.  Kleinfelder will notify the 
MDE case manager at least five days prior to the initiation of field activities. 

 

Activity Anticipated Dates 

MDE Work Plan Approval  30 days  (October 15, 2012)  

Off-Site Access  October / November 2012  

Well Installation and Development   December 2012 

Borehole Geophysical Survey 
One week following well 

installation (December 2012) 

Fourth Quarter 2012 Groundwater and Potable Well 

Sampling and Reporting  
December 2012 / January 2013  

Packer Testing of Bedrock Wells January 2013  

Professional Survey of Wells  January 2013  

Site Investigation Report  

Within 60 Days After Receipt of 

Final Sample Results (March 

2013) 

 
LIMITATIONS  
 
This work was performed in a manner consistent with that level of care and skill 
ordinarily exercised by other members of Kleinfelder’s profession practicing in the same 
locality, under similar conditions and at the date the services are provided.  Our 
conclusions, opinions and recommendations are based on a limited number of 
observations and data.  It is possible that conditions could vary between or beyond the 
data evaluated.   
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Mark C. Steele 
Program Manager 
1340 Charwood Road, Suite I 
Hanover, MD 21076 
o| 410.850.0404 
d| 410.689.0789  
c| 443.745.4101 
f| 410.850.0049�
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The information contained in this communication may be confidential, is intended only for the use of the recipient named 
above, and may be legally privileged. If the reader of this message is not the intended recipient, you are hereby notified 
that any dissemination, distribution, or copying of this communication, or any of its contents, is strictly prohibited. If you 
have received this communication in error, please re-send this communication to the sender and delete the original 
message and any copy of it from your computer system. Thank You �
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