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1.0 INTRODUCTION 

1.1 Purpose  

Advantage Environmental Consultants, LLC (AEC) was contracted by Royal Farms/Two 
Farms, Inc. to install seven groundwater monitoring wells for the Royal Farms Store No. 
001, located at 2620 Mountain Road, in Joppa, Maryland (herein referred to as the 
“Site”). A Site Vicinity Map is included as Figure 1 in Appendix A.  
 
Four monitoring wells (MW-1R, MW-2R, MW-5R, and MW-6) were installed to replace 
existing wells that were abandoned prior to redevelopment of the site. Three monitoring 
wells (MW-7, MW-8, and MW-9) were installed in proximity to the new underground 
storage tank (UST) system, to meet UST system regulations established in the Code of 
Maryland Regulations (COMAR) pertaining to UST systems installed in high risk 
groundwater use areas (HRGUA). Monitoring well locations were selected based on 
proximity to the previously abandoned wells and proximity to the new UST system. 
Representatives from Two Farms, Inc. (Thomas Ruszin), AEC (Jeremy Sheidy), and the 
Maryland Department of the Environment (MDE) (Jeannette DeBartolomeo) were on 
Site on August 17, 2015 to mark the new monitoring well locations. A copy of the MDE 
Report of Observations is included in Appendix B.  
 
All work was performed pursuant to AEC’s Environmental Redevelopment Work Plan, 
dated October 24, 2015. 
 
1.2 Location and Description 

The Site is situated in an area which supports residential land uses and is northwest of 
the intersection of Mountain Road and Franklinville Road in Joppa, Harford County, 
Maryland. Residential properties border the Site to the north and vacant land border the 
Site to the west, east and south.  
 
According to the United States Geological Survey (USGS) 7.5-Minute Series 
Edgewood, MD Topographic Quadrangle (produced in 2011), the Site elevation is 
approximately 180 feet above mean sea level (msl).  Surface drainage at the Site is 
generally to the southwest towards an unnamed, intermittent tributary of the Little 
Gunpowder Falls, located approximately 1,700 feet west of the Site at its closest point. 
No surface water bodies are present on the Site.   
 
The Site currently operates one 30,000-gallon gasoline, double-walled, fiber-glass 
reinforced plastic (FRP) UST; and one 30,000-gallon compartmentalized (20,000-gallon 
diesel, 10,000-gallon gasoline), double-walled FRP UST. The product piping is double-
walled flexible plastic. The vent piping is double-walled FRP with tank top and under 
dispenser containment sumps. The current UST system was installed in April, 2015, 
and brought into service in September, 2015. A Site Features Map is included as Figure 
2 in Appendix A. 
 
Electrical service is provided to the Site by BGE. The site and surrounding properties 
are served by individual potable wells. 
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2.0 REGIONAL AND LOCAL GEOLOGY AND HYDROGEOLOGY  

2.1 Regional Geology 

According to the Maryland Geological Survey's Geologic Map of Maryland (1968); the 
Site is located in the Piedmont physiographic province, which is situated west of the fall 
line that separates the unconsolidated sediments of the Atlantic Coastal Plain province 
from the metamorphic units of the Piedmont.  According to the map, the Site is 
underlain by the Potomac Group (Cretaceous). This formation consists of Interbedded 
quartzose gravels; protoquartzitic to orthoquartzitic argillaceous sands; and white, dark 
gray, and multicolored silts and clays.     
 
2.2 Local Hydrogeology 

According to the United States Geological Survey’s Ground Water Atlas of the United 
States, the primary drinking water aquifers are the crystalline rock aquifers of the 
Piedmont physiographic province.   
 
Shallow groundwater flow generally follows topography. A groundwater gradient map was 
developed using the September 16, 2015 data and by comparing depths to top of casing 
elevations with the finished floor elevation of the new convenience store (184.95 feet). 
Groundwater flow is found to be generally to the north. The hydraulic gradient (change in 
head per unit distance (dh/dl) between MW-5R and MW-9 was 0.063 feet per foot during 
this monitoring event. Monitoring well gauging data is provided in Table 1 of Appendix C. 
The Groundwater Gradient Map is included as Figure 3 in Appendix A. 
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3.0 INVESTIGATIVE METHODS 

3.1 Geoprobe Boring and Hollow Stem Auger Drilling 

Drilling activities began on August 20, 2015 with the advancement of Geoprobe borings 
to collect soil samples in locations where the new monitoring wells were to be installed. 
AEC contracted Allied Well Drilling of Honey Brook, Pennsylvania to perform the 
Geoprobe boring activities. Ms. Jeannette DeBartolomeo of the MDE was on Site during 
Geoprobe boring activities. A copy of the MDE Report of Observations is included in 
Appendix B. 
 
The Geoprobe borings were advanced by hydraulically driving a five-foot-long stainless 
steel hollow core with a stainless steel cutting shoe on the leading edge. For each 
sampling interval, a disposable non-reactive plastic liner is placed inside the core and 
the cutting shoe is threaded on. The core is driven through the sampling interval, 
thereby filling the core with a section of undisturbed sample. The liner is then removed 
from the core and cut open, revealing the sample. Each hollow core section was visually 
inspected and lithologically logged and screened for volatile organic compounds (VOCs) 
using a photoionization detector (PID). Upon completion of the boring activities, the 
borehole was filled with the drill cuttings to near the surface and then patched to match 
existing grade.  
 
Hollow stem auger (HSA) drilling began on August 21, 2015. HSA drilling is performed 
using a hollow helical screw which is driven into the ground with rotation; the soil is lifted 
up the borehole by the blade of the screw. Ms. Jeannette DeBartolomeo of the MDE 
was on Site during HSA activities. A copy of the MDE Report of Observations is 
included in Appendix B. 
 
3.1.1 Soil Sampling Methodology 

An AEC Field Geologist logged the lithology of the borings and field screened soil cores 
for VOCs using a PID. The PID was calibrated prior to use, using fresh air (0.0 parts per 
million [ppm] VOCs) and a known concentration of isobutylene, prior to use. The criteria 
for selecting the soil samples were based on elevated PID readings or evidence of 
impact in soil. If no PID readings were encountered, samples were collected 
immediately above the observed groundwater interface. PID readings were encountered 
in each boring at depths of 4 to 33 feet bgs. Elevated readings were obtained in MW-
2R, MW-5R, and MW-9. The highest reading at MW-2R was 6.9 ppm at 14 feet bgs. 
The highest reading at MW-5R was 8.2 ppm at 9.5 feet bgs. The highest reading at 
MW-9 was 37 ppm at 33 feet bgs. No petroleum odor was noted at any boring location. 
Boring logs and well construction diagrams are included as Appendix D. 
 
VOC and total petroleum hydrocarbons (TPH) gasoline range organics (GRO) samples 
were collected and prepared using U.S. Environmental Protection Agency (EPA) Method 
5035 via Terracore sampling. The Terracore sampler was inserted directly into the soil core 
using a reusable T-handle until the sample chamber was full (approximately 5 to 10 grams 
of soil). The outside of the sampler was then wiped clean of any soil or debris. The soil 
plugs were flush with the mouth of the sampler and any excess soil that extended 
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beyond the mouth of the sampler was removed. The plunger was seated in the handle 
top 90° until it was aligned with the slots in the body. The sample cores were then 
extruded into one methanol (5 milliliters) preserved 40 milliliter vial, three sodium 
bisulphate (5 milliliters) preserved 40 milliliter vials and a dry weight jar with a lid. The 
top and/or threads of the vials were then wiped clean and the lids quickly replaced on 
the vials. 
 
Total petroleum hydrocarbons (TPH) diesel range organics (DRO) samples were collected 
using a laboratory supplied, pre-cleaned, four ounce glass jar. The top and/or threads of 
the jars were then wiped clean and the lids quickly replaced on the jars. 
 
The soil samples were submitted for analysis for VOCs, including fuel oxygenates and 
naphthalene, via EPA Analytical Method 8260B and TPH gasoline range organics 
(GRO) and DRO via EPA Method 8015M. 
 
3.1.2 Monitoring Well Installation 

Groundwater monitoring wells were installed in each of the borings. The wells were 
constructed using two-inch diameter polyvinyl chloride (PVC) slotted screen and riser. A 
sand filter pack was placed to one foot above the top of the screen. A two foot thick 
bentonite seal was placed above the sand by dropping bentonite pellets into the annular 
space and hydrating in place. The remainder of the annular space above the bentonite 
seal was grouted to the surface. Each monitoring well was secured with a lockable well 
compression cap and housed within an eight-inch manhole. The monitoring wells were 
developed by a licensed well-driller using surge block and aggressive bailing techniques 
on between August 31, 2015 and September 2, 2015.  
 
3.1.3 Equipment Decontamination Procedures 

Prior to arriving at the Site and between each soil boring, all hand augers, core barrels, 
cutting shoes, probe rods, tips, sleeves, pushrods, samplers, tools, and other downhole 
equipment was decontaminated using a Liquinox and water solution followed by a water 
rinse. Fuel, lubricants, and other similar substances were handled in a manner 
consistent with accepted safety procedures and standard operating practices. 
 
3.2 Groundwater Sampling and Gauging 

Following installation and development, the monitoring wells were gauged and sampled 
on September 16, 2015. In addition, four tank field monitoring pipes (TFMP’s) (TFMP-1 
through TFMP-4) were gauged on this date. Ms. Jeannette DeBartolomeo of the MDE 
was on Site for a portion of groundwater sampling activities. A copy of the MDE Report 
of Observations is included in Appendix B. 
 
3.2.1 Groundwater Gauging Procedures 

Groundwater levels within each monitoring well and each of four TFMP’s were 
measured using an electronic oil-water interface probe accurate to 0.01-feet. The 
interface probe was cleaned (Liquinox and water rinse) prior to use in each well. Static 



Gasoline Fueling Station – Royal Farms #001 Monitoring Well Installation Report 
Two Farms, Inc. t/a Royal Farms AEC Project # 05-056-RF001 
 

 5

groundwater was measured at depths ranging from 1.89 feet bgs in TFMP-1 to 14.46 
feet bgs in MW-9. Measurable LPH was not detected in any wells during the gauging 
event. No petroleum odor was noted in the wells at the time of gauging. A groundwater 
gradient map depicting groundwater conditions on the day of the groundwater sampling 
event is included as Figure 3 in Appendix A. Table 1 in Appendix C also provides 
groundwater elevation data.  
 
3.2.2 Groundwater Sampling Methodology 

Prior to the collection of groundwater samples, AEC purged at least three well volumes 
from each monitoring well. All samples were collected using dedicated high-density 
polyethylene disposable bailers.  
 
The analytical laboratory provided pre-preserved sample containers. The selected 
groundwater samples were placed in laboratory grade 40-milliliter glass vials with 
Teflon-lined septa which were pre-preserved with hydrochloric acid (VOCs and TPH 
GRO), and one-liter amber jars pre-preserved with hydrochloric acid (TPH DRO).  
 
Groundwater samples were submitted to the analytical laboratory for analysis of VOCs, 
including fuel oxygenates and naphthalene, via EPA Analytical Method 8260B, and TPH 
GRO and DRO via EPA Analytical Method 8015M. 
 
3.3 Sample Handling Procedures 

After collection, sample labels were firmly attached to the container side, and the 
following information was legibly and indelibly written on the labels: facility name, 
sample identification, sampling date and time, preservatives added, and sample 
collector’s initials. Once collected, the sample containers were placed on ice in a cooler 
to await delivery to the laboratory. 
 
After the samples were sealed and labeled, they were packaged for transport to 
Maryland Spectral Services, located in Baltimore, Maryland. The following packaging 
procedures were followed: samples were packaged to prevent leakage or vaporization 
from the containers, samples were cushioned to avoid breakage; and, ice was added to 
the cooler to keep the samples cool. 
  
3.5 Investigation Derived Waste Management Procedures 

Investigation derived soil and well development water was containerized in 55-gallon 
drums, labeled (date of generation, site name/address, source, and contents), and 
staged on the Site. All purge water from the groundwater sampling was treated by 
granular activated carbon. The soil and groundwater drums were transported and 
disposed of according to applicable U.S. Department of Transportation, EPA, and MDE 
regulations on September 4, 2015. A copy of the disposal manifest is provided in 
Appendix E. 
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4.0 INVESTIGATION ACTIVITY RESULTS 

4.1 Soil Sample Analytical Data 

The laboratory analytical results for sample MW-1R-10’ indicated all analytes were 
below laboratory detection limits (BDL). 
 
The laboratory analytical results for sample MW-2R-14’ indicated concentrations of 
benzene, ethylbenzene, isopropylbenzene (cumene), naphthalene, and TPH GRO 
below the MDE Non-Residential Cleanup Standards for soil (i.e., Generic Numeric 
Cleanup Standards for Groundwater and Soil – Interim Final Guidance Update No. 2.1, 
dated June 2008). Tert-butanol (TBA) and n-propylbenzene were also detected. There 
are no published Cleanup Standards for either analytes. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-5R-9.5’ indicated concentrations of 
carbon disulfide and naphthalene below the MDE Non-Residential Cleanup Standards 
for soil. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-6-10’ indicated all analytes were BDL. 
 
The laboratory analytical results for sample MW-7-12’ indicated all analytes were BDL. 
 
The laboratory analytical results for sample MW-8-15’ indicated concentrations of 
acetone, carbon disulfide, and TPH DRO below the MDE Non-Residential Cleanup 
Standards for soil. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-9-33’ indicated concentrations of 
acetone, 2-butanone (MEK), carbon disulfide, naphthalene, and TPH DRO below the 
MDE Non-Residential Cleanup Standards for soil. All other analytes were BDL. 
 
The results of the soil sample laboratory analyses are summarized on the Soil Quality Map 
included as Figure 4 in Appendix A and in Table 2 included in Appendix C. Laboratory 
analytical reports and chain-of-custody documentation are included in Appendix F. 
 
4.2 Groundwater Sample Analytical Data 

The laboratory analytical results for sample MW-1R indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards (i.e., Generic Numeric Cleanup 
Standards for Groundwater and Soil – Interim Final Guidance Update No. 2.1, dated 
June 2008). Methyl tert-butyl ether (MTBE) was detected at a concentration below MDE 
Type I and II Aquifers Cleanup Standards. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-2R indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards. MTBE was detected at a 
concentration below MDE Type I and II Aquifers Cleanup Standards. All other analytes 
were BDL. 
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The laboratory analytical results for sample MW-5R indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-6 indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards. MTBE was detected at a 
concentration below MDE Type I and II Aquifers Cleanup Standards. TBA was also 
detected. There is no published Cleanup Standard for TBA. All other analytes were 
BDL. 
 
The laboratory analytical results for sample MW-7 indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards. Cis-1,2-dichloroethene, and 
MTBE were detected at a concentration below MDE Type I and II Aquifers Cleanup 
Standards. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-8 indicated a TPH DRO concentration 
above MDE Type I and II Aquifers Cleanup Standards. All other analytes were BDL. 
 
The laboratory analytical results for sample MW-9 indicated an acetone concentration 
below MDE Type I and II Aquifers Cleanup Standards. All other analytes were BDL. 
 
The results of the groundwater sample laboratory analyses are summarized on the 
Groundwater Quality Map included as Figure 5 in Appendix A and in Table 3 included in 
Appendix C. Copies of the laboratory analytical reports and chain-of-custody forms are 
provided in Appendix F. 
 
4.3 Recommendations 

Due to the past presence of petroleum constituents in groundwater at the Site, AEC 
recommends quarterly sampling of the seven monitoring well network for a period of 
one year. Following one year of quarterly sampling, the sampling regime should be 
reassessed in consideration of the results obtained. 
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APPENDIX B 
MDE REPORT OF OBSERVATIONS











 

 

APPENDIX C 
DATA TABLES



Well No. Date Depth to Water TOC Elevation Water Elevation Comments
MW-1R 9/16/2015 6.85 184.58 177.73
MW-2R 9/16/2015 2.90 182.64 179.74

MW-5R 9/16/2015 2.54 183.93 181.39

MW-6 9/16/2015 3.11 183.72 180.61

MW-7 9/16/2015 3.65 183.39 179.74

MW-8 9/16/2015 4.86 178.97 174.11

MW-9 9/16/2015 14.46 183.26 168.80

TFMP-1 9/16/2015 1.89 NM NM

TFMP-2 9/16/2015 2.78 NM NM

TFMP-3 9/16/2015 3.86 NM NM

TFMP-4 9/16/2015 2.76 NM NM

All measurements in feet

TOC = Top of Casing

NM = Not Measured

NG = Not Gauged

LPH = Liquid Phase Hydrocaron

2620 Mountain Road, Joppa, Maryland  21085
Gasoline Fueling Station – Royal Farms #1

Table 1 - Groundwater Elevation Data



Well No. Date B T E X Total BTEX Naphthalene MTBE TPH GRO TPH DRO
MW-1R 8/20/2015 BDL BDL BDL BDL BDL BDL BDL BDL BDL

MW-2R 8/20/2015 2.4 J BDL 31.1 BDL 33.5 J 3.1 J BDL 0.16 BDL

MW-5R 8/20/2015 BDL BDL BDL BDL BDL 4.0 J BDL BDL BDL

MW-6 8/20/2015 BDL BDL BDL BDL BDL BDL BDL BDL BDL

MW-7 8/20/2015 BDL BDL BDL BDL BDL BDL BDL BDL BDL

MW-8 8/20/2015 BDL BDL BDL BDL BDL BDL BDL BDL 26.5

MW-9 8/20/2015 BDL BDL BDL BDL BDL 3.7 J BDL BDL 65.4

Non-Residential Soil 52,000 ####### 10,000,000 20,000,000 NRS 2,000,000 720,000 620 620
TPH GRO and DRO results in parts per million or mg/l

BTEX and MTBE results in parts per billion or ug/l

B = Benzene; T = Toluene; E = Ethylbenzene; X = Xylene MTBE = Methyl-tert-butyl-ether

TPH GRO = Total Petroleum Hydrocarbons Gasoline Range Organics

TPH DRO = Total Petroleum Hydrocarbons Diesel Range Organics

BDL = Below Detection Limits J = Estimated Value NRS = No Regulatory Standard NS = Not Sampled

Some compounds may have been detected but are not tabulated on this spreadsheet. 

MDE Standards (Generic Numeric Cleanup Standards for Groundwater and Soil - Interim Final Guidance Update No. 2.1 - June 2008)

Table 2 - Soil Analytical Results
Gasoline Fueling Station – Royal Farms #1

2620 Mountain Road, Joppa, Maryland  21085



Well No. Date B T E X Total BTEX Naphthalene MTBE TPH GRO TPH DRO
MW-1R 9/16/2015 BDL BDL BDL BDL BDL BDL 8.2 BDL 0.54
MW-2R 9/16/2015 BDL BDL BDL BDL BDL BDL 4.6 J BDL 0.40
MW-5R 9/16/2015 BDL BDL BDL BDL BDL BDL BDL BDL 0.54
MW-6 9/16/2015 BDL BDL BDL BDL BDL BDL 2.3 J BDL 1.02
MW-7 9/16/2015 BDL BDL BDL BDL BDL BDL 15.1 BDL 0.65
MW-8 9/16/2015 BDL BDL BDL BDL BDL BDL BDL BDL 0.26
MW-9 9/16/2015 BDL BDL BDL BDL BDL BDL BDL BDL BDL

Type I and II Aquifers 5 1000 700 10000 NRS 0.65 20 0.047 0.047
TPH GRO and DRO results in parts per million or mg/l

BTEX and MTBE results in parts per billion or ug/l

B = Benzene; T = Toluene; E = Ethylbenzene; X = Xylene MTBE = Methyl-tert-butyl-ether

TPH GRO = Total Petroleum Hydrocarbons Gasoline Range Organics

TPH DRO = Total Petroleum Hydrocarbons Diesel Range Organics

BDL = Below Detection Limits J = Estimated Value NRS = No Regulatory Standard NS = Not Sampled

Some compounds may have been detected but are not tabulated on this spreadsheet. 

MDE Standards (Generic Numeric Cleanup Standards for Groundwater and Soil - Interim Final Guidance Update No. 2.1 - June 2008)

Table 3 - Groundwater Analytical Results
Gasoline Fueling Station – Royal Farms #1

2620 Mountain Road, Joppa, Maryland  21085



Well No. Date B T E X Total BTEX Naphthalene MTBE
PW-1 (Influent) 9/16/2015 BDL 0.68 BDL BDL 0.68 BDL 4.11

PW-2a (Mid1) 9/16/2015 NS NS NS NS NS NS NS

PW-2b (Mid2) 9/16/2015 NS NS NS NS NS NS NS

PW-3 (Effluent) 9/16/2015 BDL BDL BDL BDL BDL BDL BDL

Type I and II Aquifers 5 1000 700 10000 NRS 0.65 20
BTEX and MTBE results in parts per billion or ug/l

B = Benzene; T = Toluene; E = Ethylbenzene; X = Xylene MTBE = Methyl-tert-butyl-ether

TPH GRO = Total Petroleum Hydrocarbons Gasoline Range Organics

TPH DRO = Total Petroleum Hydrocarbons Diesel Range Organics

BDL = Below Detection Limits J = Estimated Value NRS = No Regulatory Standard NS = Not Sampled

Some compounds may have been detected but are not tabulated on this spreadsheet. 

MDE Standards (Generic Numeric Cleanup Standards for Groundwater and Soil - Interim Final Guidance Update No. 2.1 - June 2008)

Table 4 - Potable Well Analytical Results
Gasoline Fueling Station – Royal Farms #1

2620 Mountain Road, Joppa, Maryland  21085



 

 

APPENDIX D 
BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 
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In the vicinity of former monitoring 
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Joppa, MD well MW-1

2620 Mountain Road

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:
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Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-1R DATE BEGUN: 8/21/15

DATE FINISHED: 8/21/15y y DATE FINISHED: 8/21/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
177.73’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft):1.85
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 175.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

173.0

174.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 148.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 148.0



0-0.5' 0.0

0.5-7.5' 0.0

7.5-10.5' 0.0

10.5-20' 0.0

20-21.5' 0.0

21.5-23' 0.0

23-24' 0.0

24-25' 0.0

from the soils observed

No odors were encountered

Red dense CLAY

Soil Sample 

@14'

Red and white CLAY

Red and white CLAY

Brown sandy SILT, wet

Brown clayey SAND, wet

Red/gray clayey SAND

Asphalt and Subbase

Mixed fill. SAND with gravel and silt

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD monitoring wells MW-3 & MW-4

Site Location: Location: Elevation: Job Number:

2620 Mountain Road Between the locations of former 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 2 of 7 MW-6



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-6 DATE BEGUN: 8/24/15

DATE FINISHED: 8/24/15y y DATE FINISHED: 8/24/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
180.61’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft): 3.11
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 178.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

177.0

176.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 151.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 151.0



0-1' 0.0

1-5' 0.0

5-7' 0.0

7-10.5' 0.0

10.5-12' 0.0

12-14' 0.0

14' 0.0

14-15' 0.0

15-17' 6.9

17-20' 0.0

20-23' 0.0

23-25' 0.0

White/red CLAY

from the soils observed

Soil Sample 

@14'

Red CLAY

No odors were encountered

GRAVEL w/ silty sand, wet

White/red CLAY with sand

Lens of stained SAND

White/red CLAY

Red CLAY with sand

Red silty SAND with clay, wet

Gray/brown CLAY

Brown silty SAND, wet

Asphalt and Subbase

Sand and PEA GRAVEL

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD well MW-2

Site Location: Location: Elevation: Job Number:

2620 Mountain Road In the vicinity of former monitoring 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 3 of 7 MW-2R



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-2R DATE BEGUN: 8/24/15

DATE FINISHED: 8/24/15y y DATE FINISHED: 8/24/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
179.74’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft):2.54
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 177.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

175.0

176.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 150.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 150.0



0-1' 0.0

1-2' 0.0

2-6' 5.1@4'

0.0@5'

6-8.5' 0.0

8.5-9' 0.0

9-9.5' 8.2

9.5-13.5' 4.0

13.5-22' 0.0

22-23' 0.0

23-25' 0.0

from the soils observed

No odors were encountered

White/red CLAY with sand

White/red CLAY

Lens of stained SAND

White/red CLAY

Soil Sample 

@9.5'

Red silty SAND with clay, wet

Brown clayey SILT with sand

Red CLAY with sand

Brown clayey SILT with sand and gravel

Asphalt and Subbase

Brown SAND & GRAVEL

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD well MW-5

Site Location: Location: Elevation: Job Number:

2620 Mountain Road In the vicinity of former monitoring 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 4 of 7 MW-5R



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-5R DATE BEGUN: 8/21/15

DATE FINISHED: 8/24/15y y DATE FINISHED: 8/24/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
181.39’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft): 2.90
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 179.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

178.0

177.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 152.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 152.0



0-0.5' 0.0

0.5-3' 0.0

3-5' 0.0

5-7' 0.0

7-9' 0.0

9-10' 0.0

10-13' 0.0

13-17' 0.0

17-20' 0.0

20-21' 0.0

21-25' 0.0

from the soils observed

Red/white CLAY, stiff

No odors were encountered

Red/white clayey SAND

Red coarse SAND with gravel, wet

Red/white CLAY

Red/brown clayey SAND

Soil Sample 

@12'

Red/gray sandy CLAY

Gray/brown CLAY

Red/brown/white dense CLAY

Gray GRAVEL with silt and sand

Asphalt and Subbase

Mixed fill. SAND with gravel and clay

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

corner of the store

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD dispenser canopy moving 

northwest from the northwest

Site Location: Location: Elevation: Job Number:

2620 Mountain Road Between the store and the 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 5 of 7 MW-7



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-7 DATE BEGUN: 8/21/15

DATE FINISHED: 8/21/15y y DATE FINISHED: 8/21/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
183.39’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft):3.65
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 181.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

180.0

179.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 154.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 154.0



0-1' 0.0

1-5' 0.0

5-7.5' 0.0

7.5-8' 0.0

8-10.5' 0.0

10.5-11' 0.0

11-13.5' 0.0

13.5-22.5' 0.0

22.5-25' 0.0

25-27' 0.0

27-33' 0.0

33-35' 0.0

from the soils observed

Dark gray/black CLAY

Brown clayey SILT with gravel

No odors were encountered

Red CLAY, stiff

Red/gray CLAY, stiff

Soil Sample 

@33'

Red/gray silty CLAY

Gray CLAY, stiff

Brown silty SAND with GRAVEL

Quartz GRAVEL

Red/brown CLAY

Red/brown CLAY

Asphalt and Subbase

Mixed fill. SAND and gravel with silt

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD of the northwest corner of the

dispenser canopy

Site Location: Location: Elevation: Job Number:

2620 Mountain Road Approximately 15 feet northwest 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 6 of 7 MW-9



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-9 DATE BEGUN: 8/21/15

DATE FINISHED: 8/21/15y y DATE FINISHED: 8/21/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
183.26’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft): 14.46
DEPTH OF WELL (ft): 45
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 181.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

180.0

179.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 139.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 139.0



0-1' 0.0

1-4.5' 0.0

4.5-8' 0.0

8-9' 0.0

9-10.5' 0.0

10.5-13' 0.0

13-13.5' 0.0

13.5-15' 0.0

15-15.5' 0.0

15.5-23' 0.0

23-25' 0.0

No odors were encountered

from the soils observed

Dark gray/black CLAY

GRAVEL and silt, wet

Red/white CLAY

Orange clayey SAND with gravel

Soil Sample 

@15'

Red and white CLAY, stiff

Red/brown CLAY with sand

Gray/brown CLAY

Red/brown clayey SAND

Gray GRAVEL with silt and sand

Asphalt and Subbase

Mixed fill. SAND with gravel and clay

Depth 

(feet)

Soil Classification

S
a
m

p
le

 D
e
p
th

S
a
m

p
le

 T
y
p
e

P
ID

 R
e
a
d
in

g
 

(p
p
m

)

Hole Size: Drill Method: Drill Fluid:

2.5" Direct Push N/A

Gary 85° Overcast Humid See gauging data

Allied JDW 8/20/2015 8/20/15

Drill Rig/Driller Weather: Groundwater (Depth/Elevation):

Drill Contractor: Engineer/Geologist: Date Begun: Date Finished:

Joppa, MD the UST field.

Site Location: Location: Elevation: Job Number:

2620 Mountain Road In the landscaped area south of 05-056RF001

Project:  Sheet: Boring No.: Advantage Environmental 

Consultants, LLCRF-001 7 of 7 MW-8



Monitoring Well Installation 
Report PROJECT #:

05-056-RF001

Advantage

Environmental

Consultants, LLC

DRILLING CONTRACTOR: Allied

AEC SUPERVISOR: Jeremy Sheidy

WELL ID: MW-8 DATE BEGUN: 8/24/15

DATE FINISHED: 8/24/15y y DATE FINISHED: 8/24/15

Reference Points & Elevations
TOP OF RISER CASING (ft): 
174.11’ above mean sea level (MSL)

GROUND SURFACE (ft): 
0’ below ground surface (BGS)

DEPTH TO WATER (ft): 4.86
DEPTH OF WELL (ft): 30
DRILLING METHOD: HSA

SURFACE CASING DIA (i ) 8
DEPTH (ft) 

SURFACE CASING DIA. (in.): 8
MATERIAL TYPE: Steel ELEV. (ft)

BACKFILL TYPE: Grout

RISER CASING DIA. (in.): 2”
MATERIAL TYPE: PVC

TOP OF SEAL (FT): 3’ BGS

ANNULAR SEAL
MATERIALTYPE: Bentonite

3.0 172.0

BOTTOM OF SEAL (FT): 4’ BGS

TOP OF SCREEN (FT) 5’ BGS

4.0

5.0

171.0

170.0

-
-

FILTER MATERIAL TYPE: Sand

TOP OF SCREEN (FT): 5’ BGS

-
-
-

-
-
-
-
-METHOD DEVELOPED: Surge Block 

DATE DEVELOPED:9/1/15

SCREEN DIA. (in.): 2 inches
SCREEN MATERIALTYPE: Slotted PVC
SCREEN SLOT SIZE: 0.02 inch

BOTTOM OF SCREEN (FT): 29.75’ BGS 29.75 145.25g
and Aggressive Bailing

BOREHOLE DIAMETER (in): 6”

( )

BOTTOM OF HOLE (FT): 30’ BGS 30.0 145.0



 

 

APPENDIX E 
DISPOSAL MANIFEST 





 

 

APPENDIX F 
LABORATORY ANALYTICAL RESULTS AND  

CHAIN-OF-CUSTODY DOCUMENTATION 
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