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FOREWORD
This Environmental Monitoring Plan (EMP) for the Sudley Road Sanitary Landfill
(SLF) submitted by Anne Arundel County Department of Public Works Bureau of
Waste Management Services is an update to the EMP developed by EA Engineering,
Science, and Technology, Inc. (August 2010). The SLF is a closed landfill, owned and
maintained by Anne Arundel County (AAC), and was the disposal area for
nonhazardous municipal, commercial, and construction solid waste generated in the
south portion of AAC until September 1993. The SLF stopped receiving waste prior to
October 9, 1993 and received a final cover prior to October 9, 1994. Consequently, the
SLF is not governed by 40 CFR Part 258 monitoring requirements. This EMP is based
on the Maryland Department of the Environment (MDE) requirements of Code of
Maryland Regulations (COMAR) Title 26 and previous site monitoring events. This
EMP replaces the previous document and should be updated when monitoring
procedures change. The primary objectives of the monitoring program are to evaluate
whether landfill leachate is affecting groundwater quality in the shallow water-bearing
formation, and to evaluate whether conditions potentially adverse to public health and the
environment have been created.
This monitoring plan is divided into four parts:
•
•

•
•

The first part of the plan provides background information on the regulatory
requirements and the site conditions at the SLF.
The second part of the plan describes the groundwater monitoring program,
presents procedures and techniques for groundwater sampling and analysis,
describes field and laboratory quality assurance and quality control procedures,
and describes how the groundwater quality data is evaluated and reported to
Anne Arundel County (the County) and the MDE.
The third part of the plan describes the procedures and techniques for gas
monitoring and analysis, and describes how the data is evaluated and reported to
the County and MDE.
The fourth part of the plan focuses on potential pollutant sources that may affect
the quality of stormwater discharge. This section describes the procedures
involved in the stormwater discharge monitoring program.

This EMP is an update to the August 2010 EMP prepared by EA Engineering, Science,
and Technology, Inc. This EMP update documents procedures and instructions
necessary to implement low-flow sampling protocol for the facility’s groundwater
monitoring program and implement a permanent landfill gas monitoring program for
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the facility. In addition, this EMP was updated to incorporate the facility’s new General
Stormwater Discharge Permit and Stormwater Pollution Prevention Plan. Portions of
this EMP significantly updated by SCS Engineers include:
•
•
•
•

Part II, Chapter 4: Groundwater Sampling Procedures
Part III: Gas Monitoring Program
Part IV: Stormwater Monitoring Program
References
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Background
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1.
1.1

INTRODUCTION

PURPOSE AND SCOPE

This environmental monitoring plan (EMP) for the Sudley Road Landfill (SLF) was
prepared to describe the current post-closure groundwater, surface water, and landfill
gas (LFG) monitoring programs at the SLF. The monitoring plan is prepared to be in
compliance with applicable state regulations. This EMP is an update to the August
2010 EMP prepared by EA Engineering, Science and Technology, Inc.
Groundwater monitoring began at the SLF in November 1981, and LFG monitoring
began at the SLF in October 1992. Groundwater and LFG monitoring will continue
during the post-closure care period of the landfill, as required by the Maryland
Department of the Environment (MDE). A surface water sampling program is also
outlined in this monitoring plan. Collection of surface water samples will be a
component of post-closure landfill monitoring, and will be concurrent with groundwater
monitoring events.
The purpose of the monitoring plan is twofold: 1) to provide a guidance manual to assist
Anne Arundel County (AAC) in the collection of groundwater samples, surface water
samples, and LFG monitoring data at the Sudley Road Sanitary Landfill; and 2) to
provide the MDE with a description of the procedures and techniques used to collect
and evaluate groundwater, surface water, stormwater discharge, and LFG, including a
flare and passive venting system. The procedures documented in the EMP are in
compliance with the MDE’s surface water, groundwater, and gas monitoring program.
The monitoring plan is divided into four main parts:
1. Part I contains the introduction, including a brief explanation of applicable
groundwater and gas monitoring regulations, and a description of the site
location, history, environmental setting, and hydrogeology.
2. Part II contains a description of the SLF groundwater and surface water
monitoring programs.
3.

Part III contains a description of the SLF gas monitoring program and permit
monitoring requirements.

4.

Part IV contains a description of the SLF stormwater monitoring program.
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The primary objectives of the monitoring program are to evaluate whether landfill leachate
is affecting groundwater quality in the shallow water-bearing formation, and to evaluate
whether conditions potentially adverse to public health and the environment have been
created by leachate and LFG.
1.2

REGULATORY REQUIREMENTS

This section provides a brief overview of the regulations that govern each of the
monitoring programs at the SLF. A summary of applicable permits and regulations is
provided in Table 1.
A. Groundwater Monitoring Regulatory Requirements. MDE has specific
regulations pertaining to groundwater monitoring at solid waste landfill facilities.
These regulations are contained in the Annotated Code of Maryland Title 26
Department of the Environment; Subtitle 4 Regulation of Water Supply, Sewage
Disposal, and Solid Waste; Chapter 7 Solid Waste Management (i.e., COMAR
26.04.07). According to COMAR 26.04.07.22(A), the SLF is subject to post-closure
monitoring and maintenance by the MDE for a period of time not less than five years
after the complete installation of the landfill cap. The SLF capping process was
completed in summer 1994, therefore, post-closure monitoring and maintenance was
required at minimum through the summer of 1999. The County requested MDE to
review the need for future monitoring of groundwater and surface water at the SLF in
correspondence dated March 16, 2000. MDE responded July 17, 2000 that the
concentrations of vinyl chloride and trichloroethene are significantly above their
maximum contaminant values in GW-1 and therefore, semi-annual monitoring should
continue at the landfill on a semi-annual basis. Under the post-closure regulations, the
status of the monitoring wells must be checked at least two times per year by the MDE
or a MDE authorized representative. The evaluation and results of the groundwater
monitoring sampling event will be reported to the MDE within 120 days of the
completion of sample collection and receipt of validated data report.
The SLF facility stopped receiving waste prior to October 9, 1993 and received a final
cover prior to October 9, 1994, therefore, it is exempt from 40 Code of Federal
Regulations (CFR) Part 258 monitoring requirements (Solid Waste Disposal Facility
Criteria). However, MDE has nonetheless issued minimum requirements to be
contained in a groundwater sample and analysis plan in a document dated October 23,
1992 entitled “Minimum Specifications Sample and Analysis Plan” (Table 2); The
requirements contained in that document and COMAR Title 26 provided the basis for
-
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this SLF groundwater monitoring program in the interest of detecting potential
environmental impacts. The major provisions of the groundwater monitoring program
are:
1. An adequate number of groundwater monitoring wells at the site to monitor
appropriate water-bearing units beneath the site.
2. Consistent groundwater sampling and analytical procedures to ensure that
representative groundwater quality data are obtained for the site.
The components of the SLF groundwater monitoring program are described in Part II of
this monitoring plan.
B. Surface Water Monitoring Regulatory Requirements. MDE regulations
(COMAR 26.08.02.07) require the protection of surface water resources in municipal
solid waste landfill (MSWLF) sites. Surface water sampling will, therefore, take place
as a component of the site monitoring program.
C. Gas Monitoring Regulatory Requirements. MDE regulations (COMAR 26.04.21
.E5) pertaining to explosive gas control at landfill facilities include provisions for gas
venting of the closure cap. The gas monitoring portion of this plan will determine the
effectiveness of the gas venting system and will monitor for potential hazards. The
following provisions will be met:
1. The concentration of methane gas generated by the MSWLF should not exceed
25 percent of the lower explosive limit (LEL) in facility structures (excluding
gas control or recover system components).
2. The concentration of methane gas generated by the MSWLF should not exceed
the LEL at the facility property boundary.
3. The minimum frequency of gas monitoring should be quarterly.
4. If methane gas concentrations exceed regulatory limits, the owner must take all
necessary steps immediately to ensure protection of human health and to notify
MDE.
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5. Within seven days of the detection of methane gas concentrations in excess of
the limits, the gas level detected and a description of the steps taken to protect
human health should be placed in the operating record.
6. Within 60 days of the detection of methane gas concentrations in excess of the
limits, a remediation plan for methane gas releases, which describes the nature
and extent of the problem and proposed remedy procedures, should be
implemented and the State Director should be notified.
A gas flare system has been installed to mitigate complaints of odor by local residents.
The gas recovery and combustion system at the SLF is subject to the Gas Flare Permit
included in Appendix D. A monitoring program for the flares has been established and
implemented by AAC.
The gas monitoring program for the SLF site is described in Part III of this monitoring
plan. As noted previously, the SLF site is not governed by Subtitle D requirements.
The gas monitoring portion of this plan is nonetheless consistent with MDE regulations
pertaining to landfill explosive gas control, as modified by MDE correspondence dated
November 3, 1997.
D. Stormwater Discharge Regulation Requirements. The General National Pollutant
Discharge Elimination System (NPDES) Permit issued by the MDE requires that
MSWLF sites develop stormwater pollution prevention plans, management plans, and
site compliance evaluations (Appendix E).
The general discharge of stormwater relating to industrial activities at the SLF site is
governed by NPDES Stormwater General Discharge Permit No. 12-SW. The permit
covers all discharges composed entirely of stormwater and specifies the requirements of
stormwater pollution prevention, control, monitoring, and recordkeeping, and requires
the development of pollution prevention plans.
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2.
2.1

SITE CONDITIONS

INTRODUCTION

The site conditions are presented in this section to provide an understanding of the
hydrogeology and environmental setting at the SLF. This section of the monitoring plan
is organized as follows:
1. The site location and description are presented in Section 2.2.
2. The site history is presented in Section 2.3.
3. The site environmental setting is presented in Section 2.4.
4. The site hydrogeology is presented in Section 2.5.
2.2

SITE LOCATION AND DESCRIPTION

The SLF site is located about 2.4 miles (3.9 km) north of Tracys Landing, 2.8 miles
(4.5 km) northwest of Deale, and 2.3 miles (3.7 km) due west of Oakland in southern
Anne Arundel County, Maryland (see Figure 1). The site is located in the Deale,
Maryland Quadrangle of the United States Geological Survey (USGS) 7.5 minute
topographic map at a latitude of approximately N38° 49’00” and a longitude of
approximately W76° 35’00”. The site occupies approximately 166 acres (67 hectares).
A perennial stream, Tracys Creek, flows across the site from north to south.
Approximately two-thirds of the site lies east of the creek, and one-third lies west (see
Figure 2). Tracys Creek continues 2.7 miles (4.3 km) to the south where it empties into
Herring Bay, a minor embayment on the western edge of the Chesapeake Bay.
The site is hilly, bordered by ridges, and divided by the valley of Tracys Creek.
Elevations at the site range from a low of about 32 feet (10 meters) above mean sea
level (MSL) datum at its southern limit at Tracys Creek to about 140 feet (43 meters)
above MSL on its eastern limit along Sudley Road. The western limit of the site is along
a broken ridge that reaches about 130 feet (40 meters) above MSL.
The northern half of the site property east of Tracys Creek has been developed as a
landfill and had continually received waste since landfilling activities began in January
1982. The southern half of the site east of Tracys Creek was cleared and excavated for
borrow material for use as daily cover while the landfill was in operation. Except for the
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southeast corner of the site, most of the property east of Tracys Creek was cleared of
trees. No landfilling has taken place or is planned on the property west of Tracys
Creek. Instead, that part of the property was used to obtain borrow material for daily
and final cover. The northern half of the site west of Tracys Creek was used to obtain
soil borrow. The southern half of the site west of Tracys Creek is forested.
2.3

SITE HISTORY

The SLF is owned and maintained by AAC and was the disposal area for nonhazardous
municipal, commercial, and construction solid waste generated in the south portion of
AAC until September 1993. The original design of the SLF was prepared by Whitman,
Requardt and Associates, LLP (WRA), Baltimore, Maryland in 1979 and included eight
unlined landfill cells numbered sequentially from Cell 1 to Cell 8. Cells 1, 2, 3, and 8
are located in the northeast part of the site (i.e., in the north half of the site east of
Tracys Creek), and Cells 4 through 7 are located in the southeast part of the site. Cells
4 through 7 were never developed, and currently, there are no plans for their future
development.
The SLF facility stopped receiving waste in September 1993 and received a final cap in
the summer of 1994. The County has sited a convenience drop off station at the SLF
facility for local residents to drop off waste and recyclables. The waste is currently
hauled to the Annapolis Junction Transfer Station or to the Millersville Landfill. A
maintenance building and administration building still exist and are used by site
personnel. The closed SLF facility will be monitored and maintained by AAC over the
course of the post closure period.
2.4

SITE ENVIRONMENTAL SETTING

AAC is located in the humid-temperate climatic belt of the eastern part of the United
States and lies entirely in the Coastal Plain physiographic province. AAC has warm
summers and relatively mild winters. The long-term normal annual rainfall for the
Upper Southern Climatic Division of Maryland, of which the SLF is apart, is 42.35
inches (1,076 mm). Mean precipitation is evenly distributed during the year with no
month or season particularly wet or dry. Although monthly precipitation varies from
year to year, for most months, mean precipitation values fall between 3 and 4 inches
(80 and 100 mm) (Mack, 1962). Based on data for Annapolis, which is located
approximately 15 miles (24 km) north of the SLF site, temperatures in AAC generally
range between 35°F (1.6°C) and 77°F (25°C). The average annual temperature is 56°F
(13°C) (Mack, 1962).
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The SLF site lies in the coastal plain physiographic province about 25 miles (40 km)
east of the fall zone. The fall zone separates the low lying gently rolling terrain of the
coastal plain from the higher relief of the Piedmont physiographic province. The coastal
plain in Maryland rises from sea level to elevations greater than 300 feet (90 meters)
above MSL. Local relief may range from 20 to 100 feet (6 to 30 meters). The regional
slope falls to the east at about 1.5 feet per mile (0.3 meter per 1cm). Topography in
AAC consists of low rolling hills in the western portion of the County, which gradually
become flatter toward the east.
The topography of the site includes a small stream valley that is oriented generally north
to south, with its associated water course (Tracys Creek) passing slightly west of the
middle of the site (see Figure 2). West of Tracys Creek, the terrain slopes sharply
upward to the boundary of the property, and on the east, the terrain rises less steeply to
a ridge along the east property boundary. Total relief on the west is about 100 feet
(30 meters), and on the east about 110 feet (33 meters). The highest elevation on the
property is about 140 feet (43 meters) above MSL along Nutwell-Sudley Road at the
east property boundary. The lowest elevation is less than 32 feet (10 meters) above
MSL at the south property boundary where Tracys Creek leaves the site.
2.5

SITE HYDROGEOLOGY

The heterogeneous sequence of silty and clayey sand, silt, and clay underlying the site is
regionally treated as part of the confining layer over the regional Aquia Formation
artesian aquifer. On a local scale, however, the sequence contains hydraulicallyconnected lenticular sandy units that serve as the shallow unconfined aquifer system at
the SLF site. These irregularly distributed but interconnected sandy zones, locally
separated by leaky silts and silty clays, yield sufficient water for domestic use from dug
wells and shallow drilled wells in the area.
The potentiometric surface of the Aquia Formation aquifer (i.e., the deep confined
aquifer) slopes regionally downward to the southeast at 3 to 4 feet per mile (0.6 to
0.8 meter per km) beneath the SLF (Mack, 1962). On the basis of groundwater level
records published in 1987 (Smigaj and Davis, 1987) from an observation well near
Tracys Landing 2.4 miles (3.9 km) south of the SLF, average water levels in the
regional aquifer have been declining steadily for more than a decade due to pumpage. In
the early 1960s, the potentiometric surface for the regional aquifer stood slightly higher
than 10 feet (3 meters) above sea level datum beneath the SLF site (Mack, 1962). In
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early 1990, the potentiometric surface is estimated to have declined to nearly 15 feet
(4.5 meters) below sea level datum in the vicinity of the SLF.
The shallow unconfined aquifer beneath the SLF is recharged by local precipitation and
drains primarily inward from the site’s east and west boundaries to Tracys Creek. In
only one flow segment is groundwater flow from beneath the site expected to exit the
SLF property before reaching Tracys Creek. Groundwater flow lines for this segment
cross the southern property boundary near Tracys Creek and probably merge with flow
in the creek within several hundred feet south of the property.
In 1991, the approximate difference between the potentiometric surface of the shallow
unconfined aquifer and that of the regional artesian aquifer beneath the site was about
50 feet (15 meters). The differential does result in a potential for groundwater
movement downward from the shallow aquifer to the artesian aquifer. However, the
existence of the large head differential between the two aquifers supports the judgement
that no significant flow occurs between the shallow aquifer and the Aquia Formation
aquifer. Additionally, there is no indication of any long-term downward change in the
head in the shallow aquifer. This is in spite of the fact that the head difference between
the two aquifers continues to increase because of the long-term decline in head in the
Aquia Formation aquifer.
Fluctuations in head in the shallow unconfined aquifer are largely in response to
fluctuations in local precipitation and evapotranspiration with no apparent long-term
trends of change. Based on 54 measurements made at each of the groundwater
monitoring wells designated as “GW” wells from 1982 to 1988, groundwater levels in
the shallow aquifer fluctuated the least at well GW-6, where the range was 14.5 feet
(4.4 meters) for the period, and the most at well GW-8, where the groundwater level
fluctuated through a range of 35.8 feet (10.9 meters). The average fluctuation for the
nine wells was 22.2 feet (6.8 meters) in the six-year period. The lowest average water
level for the period was 32.7 feet (10 meters) above MSL at well GW-7 and the highest
was 87.6 feet (26.7 meters) above MSL at well GW-8.
The groundwater system beneath the SLF has been characterized in several reports
prepared for the site. The following reports should be consulted for more detailed
information on groundwater flow and water-quality characteristics beneath the SLF site:
1. Sudley Road Sanitary Landfill Phase II Permit Modification Application,” (for
Existing Refuse Disposal Permit No. 86-02-07-07A); Volumes I and II, prepared
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for Anne Arundel County Bureau of Solid Waste, (GeoSyntec Consultants and
Gershman, Brickner, and Bratton, Inc., October 1990).
2. “Draft Sudley Road Sanitary Landfill Groundwater Investigation Report,”
prepared for Anne Arundel County Bureau of Solid Waste, (GeoSyntec
Consultants and Gershman, Brickner, and Bratton, Inc., April 1991).
3. “Status Report on Groundwater Quality Assessment and Leachate Collection
System Evaluation, Sudley Road Sanitary Landfill,” prepared for Anne Arundel
County Bureau of Solid Waste, (GeoSyntec Consultants, June 1992).
4. “Groundwater and Surface Water Data Evaluation Report,” prepared for Anne
Arundel County Waste Management Services, [(Stearns & Wheler, 1994-1996),
(GeoSyntec Consultants, 1997-2000), (EA Engineering, Science, Technology,
2001-2008)].
Landfill gas migration is related to the site hydrogeology. Groundwater acts as a barrier
to gas migration and the highest concentrations of combustible gas are measured within
the unsaturated zones. Because of this, the gas monitoring wells at the SLF were
installed in unsaturated zones. The relationship between landfill gas migration and the
hydrogeology at the SLF is explained in more detail in Part III of this report.
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PART II
Groundwater and
Surface Water
Monitoring Program
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3.
3.1

GROUNDWATER MONITORING SYSTEM

INTRODUCTION

This chapter describes the design of the groundwater monitoring system for the SLF.
This section is organized as follows:
1. The existing groundwater monitoring program is discussed in Section 3.2.
2. The construction of the monitoring wells is described in Section 3.3.
3. The development of the monitoring wells is described in Section 3.4.
3.2

EXISTING GROUNDWATER MONITORING PROGRAM

The existing groundwater monitoring program at the SLF provides for collection of
periodic groundwater quality samples and water-level data from eight groundwater
monitoring wells:
GW-l, GW-2A, GW-3, GW-5, GW-6, GW-8A, GW-10, and GW-11 (Figure 3). A
potentiometric surface map of the shallow aquifer at the SLF site is shown on Figure 4.
Groundwater samples have been collected and analyzed semi-annually at the SLF since
1981 by the Maryland Department of the Environment (MDE) or its predecessor, the
Maryland State Department of Health and Mental Hygiene. An environmental
consultant hired by the County, GeoSyntec Consultants, collected and analyzed
groundwater samples collected from the SLF from 1989 to 1993. Since 1993,
groundwater samples have been collected by an environmental consultant hired by the
County (currently Environmental Monitoring and Assessment LLC, 2016) and data
have been evaluated by a separate environmental consultant (currently ARM Group,
Inc. 2016). The County collects groundwater level measurements when performing
semi-annual sampling.
Three of the eight groundwater monitoring wells, GW-1, GW-2A, and GW-5, are
located along the western perimeter of the SLF; two wells, GW-3 and GW-6, are
located southwest of the landfill; and two wells, GW-10 and GW-11, are located south
of the landfill (Figure 3). These seven groundwater monitoring wells are located
downgradient of the existing SLF. In October 2005, GW-8A replaced GW-8, which was
abandoned due to construction activities at the site. Well GW-8A is located near the
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maintenance building along the eastern edge of the property, and is upgradient of the
landfill. Well GW-8A serves as a background monitoring location.
Wells GW-10 and GW-l1 were installed to replace former well GW-9. The area around
well GW-9 was excavated for soil, and as a consequence, the casing for well GW-9
extended about 6 feet (2 meters) above the surrounding ground surface. Because it was
difficult to access well GW-9 and because the integrity of the well casing was suspect
due to disturbance during construction activity, this well was replaced with wells
GW-10 and GW- 11 in the groundwater monitoring network. However, this well will
be monitored for groundwater level measurements during semi-annual sampling events.
Well GW-2 was damaged during the emplacement of the final cover and was
subsequently replaced by GW-2A in close proximity.
Two other wells, GW-4 and GW-7, are located greater than 1,000 feet southwest of the
refuse area. These two wells will not be sampled as part of the semi-annual sampling
events because: 1) their distance from the refuse boundary exceeds 500 feet; and 2)
wells GW-10 and GW-11 are positioned in such a way to detect contamination prior to
reaching wells GW-4 and GW-7. However, these wells will be monitored for
groundwater level measurements and will be maintained for future monitoring purposes
if contamination is detected in wells GW-10 or GW-11.
All of the groundwater monitoring wells are screened in the single uppermost aquifer at
the SLF and surrounding area. The eight wells in the existing groundwater monitoring
network are sufficient to provide comprehensive coverage of the uppermost aquifer
underlying the site.
Since 2005, sampling of the eight groundwater monitoring wells has taken place and
will continue to occur on a semi-annual basis. The EMP by Stearns & Wheler [June
1995, Revised August 1995] was modified by MDE correspondence dated 19 June 1997 to
include monitoring groundwater semi-annually at GW-01, GW-02A, GW-03, GW-05,
GW-06, GW-08A, GW-10, and GW-11, and monitoring surface water at two locations
(SW-1 and SW-2) on a semi-annual basis.
Groundwater and surface water sampling under this EMP shall occur during
March/April and September/October of each year by a qualified groundwater scientist
or will be overseen by qualified environmental technicians semi-annually. The data
shall be reviewed by a qualified groundwater professional. The County will provide a
report summarizing the validated results of the sampling to MDE by July 31 for the
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March/April sampling event and by January 31 of the following year for the
September/October sampling event. Analytical data from the monitoring wells for each
sampling event will be compared to the historical concentrations determined by
historical data from each well. Parameters to be measured and their Practical
Quantitation Limits (PQL) are presented on Table 5. Data will be evaluated as
described in Chapter 7.
3.3

GROUNDWATER MONITORING WELL CONSTRUCTION

A. Introduction. The construction of five of the eight groundwater monitoring wells
was completed in late 1981 under the supervision of WRA (WRA, 1979). These wells
include GW-1, GW-3, GW-5, GW-6, and GW-8 and were screened below the water
table in the shallow aquifer.
Wells GW-2A, GW-l0, and GW-l1 were installed in 1994 to replace wells GW-2 and
GW-9, which were installed with the other five wells in 1981. In October 2005,
GW-8A replaced GW-8, which was abandoned due to construction activities at the site.
Relevant specifications on the construction of the groundwater monitoring wells are
presented in Table 3.
All of the groundwater monitoring wells consists of a 10-foot (3 meter) long well
screen, riser casing, filter gravel pack, annular sealant, and a protective casing. The
construction of a typical groundwater monitoring well is shown in Figure 5. The
materials used to construct the wells are described in the following section.
B. Construction Materials.
1. Groundwater Monitoring Well Casings and Screens. Based on the official well
completion reports, well casings (riser pipes) and screens consist of polyvinyl
chloride (PVC) flush joint schedule 40 pipe. All of the wells were constructed
with 4 inch (100 mm) diameter risers and No. 10 [0.0 10 inch (0.25 mm)
diameter slots] factory-slotted screens. A PVC threaded cap was attached to the
end of the pipe at the bottom of the well.
2. Groundwater Monitoring Well Filter Pack and Sealant. The filter pack material
for all wells consists of pea gravel. The filter pack was placed by pouring the pea
gravel into the annulus between the boring and riser pipe. The filter pack
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was placed below the bottom of the well screen to approximately 5 feet
(1.5 meters) below the top of the well casing. Cement grout was used as the
sealant for the wells. A minimum 5-foot (1.5 meter) cement seal was installed
above the filter pack to prevent liquids from entering the annulus from the
surface.
3. Protective Cover. A 5-foot (1.5 meters) long 6-inch (150 mm) diameter steel
protective cover was placed over the top of each groundwater monitoring well.
The steel protective cover was originally fitted with a screw-on cap. A locking
device was placed on the screw-on caps during 1991.
3.4

GROUNDWATER MONITORING WELL DEVELOPMENT

The development of the monitoring wells was performed after well installation.
Development of all wells was performed by removing water from the well using a bailer
until the water produced by the well was relatively free of turbidity.
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4.

GROUNDWATER SAMPLING PROCEDURES

Samples will be collected and handled in accordance with various EPA guidance
documents (see References sub-section).
4.1

EQUIPMENT SELECTION AND CALIBRATION

Equipment to be utilized for sampling purposes will meet the requirements of this EMP
and analytical methods. Sample collection devices will be carefully chosen to minimize
the potential for altering the quality of the sample. Teflon and stainless steel are
preferred materials, although PVC, HDPE, and other similar materials are considered
sufficient for the analysis described herein.
Field instruments will be calibrated for accurate readings. Calibrations will be
conducted with approved standards and in accordance with the manufacturer-supplied
manual for each instrument.
4.2

BOTTLE KIT PREPARATION

A sample collection bottle kit will be prepared by the laboratory according to the
laboratory analytical/bottle kit request sheet in accordance with approved sample
analysis methods. A summary of the types of sample containers and sample
handling/preservation methods are listed in Table 6 for the corresponding parameters.
A sample of the laboratory analytical/bottle kit request sheet is included in Appendix A.
The sample kit will be stored in clean laboratory-provided coolers for transport to the
site.
4.3

STATIC WATER LEVEL MEASURING

Groundwater elevations in wells that monitor the same waste management area will be
measured within a period of time short enough to avoid temporal variations in
groundwater flow which could preclude accurate determination of groundwater flow
rate and direction. Therefore, static water level measurements will be collected from
the entire monitoring network within the same day during each semi-annual monitoring
event and will be measured to + 0.01 foot.
Well measurements will be made using an electronic water level probe and referenced
to the top of the PVC well casing. The static water level measurements of each
groundwater monitoring well will be used to calculate groundwater elevations and
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characterize changes in hydraulic conditions that may occur over time. A sample,
groundwater level measurement log is included in Appendix A.
4.4

WELL PURGING PROCEDURES

Well purging procedures begin upon arrival at the well. The time of arrival and
atmospheric and well conditions will be recorded. The water column will be calculated
using the difference between the total well depth from the top of casing and the static
water level from top of casing. Using the static water level, total well depth, and well
construction diagram, the water volume within the well can be computed.
Clean, disposable nitrile gloves will be worn and appropriate measures will be taken to
reduce the opportunity for surface soils and other sources of potential constituents of
concern from coming in contact with the purging equipment. During the evacuation
period, dissolved oxygen, oxidation-reduction potential, pH, specific conductivity,
temperature, and turbidity will be measured at regular intervals of two to five minutes.
Purge water appearance and odor (if any) will be noted and recorded at each interval.
Purging will continue until three successive measurements of the indicator parameters
meet the stabilization criteria shown on Table 4. If stabilization does not occur, the well
will be purged till one well volume has been removed.
To properly evacuate stagnant water from the monitoring wells, the wells will be purged
at a low flow rate between 100 mL/min and 500 mL/min. The purge rate will be
monitored by using a graduated container to measure the rate and volume being
removed. The total volume actually purged and the time at which purging is terminated
will be recorded on the purge log. If a well has an extremely low yield, it will be
evacuated to dryness once, although purging to dryness will be avoided by reducing the
purge rate. Dry wells and low recharge rates will be noted in the field observations.
Purge water resulting from each monitoring event will be stored on-site till the
appropriate disposal method is selected. Purge water generated from each monitoring
event will be disposed of prior to the performance of the subsequent monitoring event.
1. If groundwater samples associated with the monitoring event’s purge water do
not exhibit constituent concentrations above the facility’s background
concentrations (aka inter-well exceedances), the purge water may be discharged
to the ground surface.
2. If groundwater samples associated with the monitoring event’s purge water
exhibit constituent concentrations above the facility’s background
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concentrations but not above the associated EPA-MCL or EPA-RSL, the purge
water may be discharged to the ground surface.
3. If groundwater samples associated with the monitoring event’s purge water
exhibit constituent concentrations above the associated EPA-MCL or EPA-RSL,
the purge water will be disposed of as leachate.
4.5

SAMPLE COLLECTION PROCEDURES

Sampling will occur upon completion of the purging procedures as described in the
previous sub-section. The samples will be transferred directly from the sampling device
into a container that has been specifically prepared for the preservation and storage of
groundwater samples for the specific analytical parameters.
In low yield formations where the well has been purged dry, samples will be collected
when recovery is complete. Recovery is deemed complete when the well has recovered
at least 80% of the draw down created by the purging or when the well has recovered
for at least two hours since purging ceased. The well will be sampled within twentyfour hours of the completed purging time. If a monitoring well consistently will not
supply adequate water for sampling, the condition of the well will be investigated and
may be considered for replacement and/or exclusion from the sampling program.
If non-dedicated sampling equipment is utilized, the wells will be sampled beginning
with the upgradient wells followed by downgradient wells. If sampling is conducted
utilizing only dedicated sampling equipment, the wells may be sampled beginning with
the upgradient wells followed by the downgradient wells, but ultimately the sampling
order of the monitoring wells is left to the discretion of the field personnel. Currently,
the existing monitoring wells have been fitted with dedicated bladder pumps. Sample
containers are to be filled in order of the parameter sensitivity to volatilization.
4.6

SAMPLE DOCUMENTATION

Field Logs
Field technicians will maintain field logs documenting information pertaining to field
activities. The field notes will be reviewed to verify that the monitoring requirements
of this Plan are met and to identify unusual circumstances which may affect the
implementation of the Plan. A sample daily field log and well sampling/micropurge log
are included in Appendix A and document the following:
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•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

Personnel
Site Name/Location
Date of Sampling Event
Climatic Conditions
Well Identification
Casing/Well Diameter
Well Depth/Depth to Water
Water Column in Feet
Arrival/Departure Time

Volume of One Well Volume
Total Volume Purged
Purge/Discharge Rate
Well Evacuation Method
Sampling Equipment
Time of Sample Collection
Comments on Sampling Event
Field Analysis Data and Methods
Purge Start/Completion Time

Sample Bottle Labeling
The sample containers will be laboratory certified bottles and properly labeled for
identification including the following information. A sample label is included in
Appendix A.
•
•
•
•

Sample ID
Date and Time
Sample Type – grab or composite
Analysis Parameter(s)/Method

•
•
•

Preservative
Sampler(s)
Sample Matrix

Chain-of-Custody
Sample transport and handling will be strictly controlled to reduce the opportunity of
the samples to be tampered with. Chain-of-Custody control for the samples will consist
of the following:
•

The Chain-of-Custody document will contain the following information (see
example in Appendix A):
o Client Name
o Client Project Name

o Date
o Time
o Type of Container and
Preservative
o Number of Containers
o Sample Matrix

o Client Contact
o Client Address
o Client Phone/Fax Number/
Email Address
o Sampler(s) Name and
Signature
o Sample ID(s)
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Composite
o Analysis Parameter(s)/Method
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4.7

•

Sample containers will be securely placed in coolers (iced) and will remain
in the continuous possession of the field technician until transfer of the
samples to the laboratory. If the samples leave the possession of the
sampling crew, the sample containers or coolers will be individually sealed
to reduce the opportunity for disruption/tampering of the samples during
transportation. A sample custody seal is included in Appendix A.

•

Upon delivery to a laboratory, samples will be given unique laboratory
sample numbers and recorded into a logbook indicating the client, well
number, and date and time of delivery. The laboratory director or his/her
designee will sign the Chain-of-Custody form(s) and formally receive the
samples. The field technician and laboratory director will work together to
maintain proper refrigeration of the samples.

QUALITY ASSURANCE/QUALITY CONTROL

Atmospheric Contamination
In the event of rain and/or other adverse conditions, steps must be taken to protect the
monitoring well, sampling bottles, and sampling equipment. In the event of a
thunderstorm and/or harsh conditions, which may compromise field personnel safety
and/or the sampling event, the field supervisor will decide whether to cease or continue
sampling. This information will be relayed to the project manager immediately.
Potential adverse atmospheric impacts must be avoided. Vehicle exhaust, particulates
(i.e. dust and plant fallout), rain, or other potential constituents of concern must not be
allowed to come into contact with the samples. When maneuvering to the monitoring
well site by vehicle, efforts will be made to approach the well from downwind and to
park the vehicle downwind of the well. The vehicle’s engine will not be running in
close proximity to the well. If necessary, clean plastic sheeting will be placed around
the monitoring well as well as on the working surface where sample containers or
equipment may make contact.
In the event the field technician observes a situation that, in his/her judgment, could
compromise the validity of the sampling or the health and safety of personnel, the field
technician will immediately cease sampling and contact the field supervisor. Some
instances are:
•
•

Inclement weather
Dust or particulate from plants or equipment
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•
•
•

Mowing in close proximity of monitoring well
Spraying of chemicals
Dramatic changes in water quality (muddy or dry well)

The field supervisor will contact the project manager who will make a decision to
continue sampling or terminate the event. If the field supervisor terminates a sampling
event, the re-sampling will be rescheduled and completed within 30 days of the original
sampling event.
Decontamination Procedures
Non-dedicated equipment will be thoroughly cleaned between wells in the manner
outlined below. The decontamination fluids will be managed and disposed of in
accordance with COMAR. Disposable items will be disposed of as solid waste in an
approved, permitted facility.
•
•
•
•

Rinse with tap water
Wash with a non-phosphate laboratory detergent and tap water
Rinse with deionized/distilled water
Allow to air dry
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5.

LABORATORY GROUNDWATER ANALYTICAL PROGRAM

A qualified independent laboratory certified for water quality analysis by the Maryland
Department of Health and Mental Hygiene or which is otherwise acceptable to the
MDE will perform the analyses. Samples are to be received at the analytical laboratory
by personnel who inspect the integrity of the sample bottles, compare the sample
identification numbers on the sample labels to the sample numbers given on the chainof-custody forms, and record the sample numbers in the laboratory log book. Sample
bottles received broken, improperly labeled, or not stored at the required temperature
should be noted in the laboratory log book, and the project manager at the site must be
immediately notified. Once the sample bottles are inspected and laboratory numbers
are assigned, samples should be refrigerated at 40°F (4°C) until the appropriate analyses
are performed. The recommended maximum holding times specified for each
constituent in Table 6 is not permitted to be exceeded. The laboratory analytical
procedures that are required to be used to evaluate the selected parameters are also
included in the notes accompanying Table 6.
The required precision, accuracy, detection limits, percent recovery specifications, and
quality assurance and quality control protocols for the laboratory analysis should be
clearly identified in the laboratory quality assurance plan, which should be provided by
the laboratory to AAC.
The results of the laboratory groundwater analysis will be forwarded to AAC for
incorporation into a groundwater quality data report. AAC will submit the report,
laboratory analytical results, and chain-of-custody forms to MDE semi-annually.
Although analytical procedures for the parameters of interest are not specified in the
state or federal regulations, 40 CFR Part 258 suggests SW-846 Method 8260 for VOCs,
and either Method 6010 or the 7000 series for metals. These methods should be
adhered to for the SLF analytical program.
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6.
6.1

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES
INTRODUCTION

The objective of the quality assurance/quality control (QA/QC) program is to ensure the
generation of legally defensible and scientific valid analytical data. The QA/QC
program includes both sampling and laboratory quality control. The sampling QA/QC
program combines USEPA-approved sampling, preservation, and field monitoring
techniques with the necessary documentation and chain-of-custody requirements. The
laboratory QA/QC program provides a systematic set of standards of operation and
surveillance procedures. Important elements of the QA/QC program are discussed in the
following sections.
6.2

SAMPLING QA/QC PROCEDURES

All field equipment must be checked, calibrated, and maintained prior to a sampling
event to prevent equipment malfunction which could affect data quality. Vital
components of the QA/QC program are the manufacturers’ instruction manuals which
accompany the field equipment. These manuals should be consulted prior to equipment
maintenance, calibration, and use. Equipment quality control should include the
following:
1. Operator training at the various manufacturers’ training classes or in-house
instruction by supervisory personnel.
2. Systematic instrument calibration and verification of the calibration results.
3. Routine preventative maintenance.
Documentation of sampling procedures, field conditions, sample identification, chainof-custody possession, shipping, and laboratory submittal should be documented for
each well sampled. Sample documentation records include the field forms, sample
bottle labels, chain-of-custody forms, and laboratory analysis sheets.
Sampling procedures will be conducted to minimize sample handling and transfer.
During sampling, a specified individual of the sampling team will record all field
entries. This individual will check, sign, and date all field records including the field
forms, chain-of-custody forms, equipment calibrations, and other information that will
be incorporated into AAC’s permanent groundwater quality sampling file for the site. It
Printed on Recycled Paper

6-1

will be the responsibility of AAC to periodically audit field notes, records, and
procedures to ensure compliance with regulatory requirements and recommended
practices.
During each sampling event, the field sampling personnel will carry a trip blank in each
cooler. The purpose of the trip blank sample is to evaluate if contamination is
introduced into the samples during the sample handling or transportation. A trip blank
consists of a clean, 40-ml glass vial filled at the laboratory with deionized water. A trip
blank will travel in each cooler with the sample bottles from the laboratory to the site
and then back to the laboratory with the groundwater samples collected at the site. The
field sampling personnel will not open the trip blank bottles.
A duplicate sample will be collected from one monitoring well during each sampling
event, and the location from which the duplicate was collected should be recorded on
the field form. This location should not be identified on the sample label or the chainof-custody form. The duplicate sample will be analyzed for the full list of organic and
inorganic constituents to determine laboratory precision.
Field blanks must be collected in the field in any instance where equipment is
decontaminated between wells. The field blank will consist of the final rinse solution
that came in contact with the equipment being cleaned, as described in Section 4.7, and
will be analyzed for the same list of parameters as groundwater and surface water
samples. Field blank data will be used to determine the effectiveness of the
decontamination process.
6.3

LABORATORY QA/QC PROCEDURES

An in-house QA/QC program will also be in place and operating for the analytical
laboratory. The laboratory QA/QC program will include the following types of
activities: daily calibration of analytical instruments, analysis of quality assurance
samples (i.e., method blanks, matrix-spike/ matrix-spike duplicates, surrogate spike
samples, etc.), chain-of-custody handling procedures, chain-of-custody documentation,
laboratory protocols for sample identification, and analytical data reporting. A
description of the laboratory QA/QC program will be provided to AAC and MDE upon
request.
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7.
7.1

EVALUATION AND REPORTING OF GROUNDWATER DATA
INTRODUCTION

This section of the EMP describes techniques that will be used to evaluate groundwater
quality data and groundwater elevation data collected at the SLF. The purpose of this
section of the monitoring plan is to present an overview of the techniques and
procedures used to evaluate groundwater quality data. The evaluation of the data will
be used to prepare a data evaluation report as described in Section 7.5.
7.2

EVALUATION OF GROUNDWATER QUALITY DATA

Groundwater samples will be collected twice per year from each well in the monitoring
network and analyzed for the parameters specified in Table 5 to establish groundwater
quality. Data obtained from both upgradient and downgradient wells will be evaluated
to determine if there are any changes in groundwater quality at the site that may be
attributed to the SLF. The concentration of the constituents detected in the groundwater
samples from each groundwater monitoring well will be compared to the historical data
obtained from each well using the methods described in the following sections.
7.3

METHODS FOR EVALUATING GROUNDWATER QUALITY DATA

Groundwater quality data can be evaluated using one or more of the following methods:
1) comparing analytical results for each groundwater monitoring well with historical
water quality information; 2) comparing analytical results for each groundwater
monitoring well with USEPA regulatory criteria; 3) determining ion balances; and 4)
data validation. Each of the methods is described in the following sections.
-

A. Water Quality Data Comparisons with Historical Data. AAC will compare
groundwater quality data from each monitoring well with historical groundwater quality
data for the site. The following types of comparisons will be made:
1. Comparing increases and decreases of appropriate constituents (i.e., VOCs,
inorganic parameters, and metals).
2. Comparing lists of detected and non-detected constituents.
3. Comparing trends in the analytical data.
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AAC will prepare water quality graphs for historical MCL exceedances at the site. The
graphs will illustrate water quality trends for the site at locations in which an MCL
exceedance has historically occurred. An example of an MCL exceedance graph
developed for trichloroethene at well GW-1 for the period 2006 to 2010 is shown in
Figure 6.
B. Water Quality Data Comparisons with Regulatory Criteria. AAC will compare
groundwater quality data from each monitoring well with applicable state water quality
criteria. Applicable water quality criteria will include established MCLs.
C. Anion/Cation Balance. An anion/cation balance should be performed to check the
correctness of the analyses. The major anion and cation constituents are indications of
general water quality. The procedure for performing an anion/cation balance is
presented in this section for completeness to comply with MDE requirements outlined
in their September 23, 1992 document entitled, “Minimum Specifications Sample and
Analysis Plan.”
-

In performing an anion/cation balance, the anion and cation sums, when expressed at
milliequivalents per liter (meq/L), must balance as all potable waters are electronically
neutral. To perform an anion/cation balance, it is necessary to convert the concentration
of anions and cations from mg/L to meq/L. This procedure is outlined in Appendix B.
The anion/cation balance test is based on the percent difference defined as follows:
  cations   anions 

% Difference  100
  cations   anions 



Because of the multiple interferences that can potentially result in charge balance errors,
such as the presence of organic anions, elevated minor and trace metals, and inherent
analytical inaccuracies, it is recommended that data balancing within ±20 percent be
considered as acceptable. It is the use of a qualified groundwater scientist or
professional with experience that such data can be reliably considered and interpreted,
and that under a variety of natural geochemical circumstances, charge balances
substantially less than ±20 percent are difficult to achieve and are not necessary to
ensure a reasonable degree of analytical reliability.
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If the results of the anion/cation balance are unacceptable, it may indicate that
additional constituents are present in the groundwater that are not being analyzed,
laboratory error, or sample contamination. More detailed information on performing an
anion/cation balance can be found in “Study and Interpretation of the Chemical
Characteristics of Natural Water” (Hem 1978).
D. Data Validation. Analytical data from each semi-annual sampling event for
groundwater and surface water will be validated to determine whether they are
representative of true water quality. Because of the potential for error that is inherent in
sampling and analytical procedures, a variety of quality assurance/quality control
(QA/QC) measures have been developed, including the collection of duplicate samples,
the use of field blanks, and laboratory method blanks, to name a few. Reported
laboratory data do not necessarily reflect actual water quality due to the possibility of
errors. Data validation examines the QA/QC safeguards that are used and adjusts the
reported analytical results according to evidence of sampling or analytical inaccuracies.
Results are qualified, or “flagged,” and are determined to be usable or unusable.
7.4

EVALUATION OF STATIC GROUNDWATER ELEVATIONS

AAC measures static groundwater levels semi-annually in the monitoring wells. Water
level measured in the groundwater monitoring wells and piezometers during each
sampling event (i.e., twice per year) can be evaluated by plotting the water levels on a
site map and constructing a potentiometric surface map. The potentiometric surface
map shows lines of equal groundwater elevations from which groundwater flow
directions can be determined. Figure 4 is an example of the potentiometric surface map
of the shallow aquifer system from water levels collected in the April 2015. These
water levels represent groundwater conditions at the site during the corresponding
monitoring event. A potentiometric map will be submitted to MDE semi-annually in
the groundwater quality data evaluation report.
7.5

REPORTING REQUIREMENTS FOR GROUNDWATER QUALITY
DATA

A semi-annual report on water quality is to be submitted to the MDE containing
summary and interpretative discussion of analyses of the chemical quality of
groundwater from all of the monitoring wells and all of the surface water monitoring
points specified in this EMP. These reports will contain complete copies of the
laboratory analytical results including the chain-of-custody forms, a discussion of the
data evaluation, an executive summary, conclusions, and interpretive findings and
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recommendations made by a qualified groundwater scientist or professional. The
County will provide a report summarizing the validated results of the sampling to MDE
by July 31 for the March/April sampling event and by January 31 of the following year
for the September/October sampling event.
In the report, data will be summarized and presented in time series format in tabular and
graphical form to illustrate historical trends in the data. A discussion of the historical
trends will also be provided in the report. All data below the PQL that can be estimated
will be reported with a “J” qualifier. The data will be evaluated using the approaches
detailed in Section 7.3. An updated groundwater contour map will be provided in each
semi-annual report submitted to MDE depicting the location of all monitoring wells and
piezometers that are part of the monitoring program at the time of the survey. In
addition, an executive summary will be included in the report which summarizes the
analytical results and presents conclusions on the water quality at the site.
The qualified groundwater scientist or professional will evaluate the results and advise
of any changes in water quality or any exceedance of MCLs or other health standards.
The County will notify MDE of any exceedance of an MCL, or other health standard
from any monitoring point associated with the landfill within 24 hours of receiving
confirmed and validated results. The County will resample the specific well where an
MCL exceedance occurred for the first time within 30 days following notification to
MDE. Thereafter, if there is any significant increase above the MCL, Action Level, or
other health standard, AAC must notify MDE within 24 hours of verifying this
occurrence.
No statistical analysis is performed in the evaluation of groundwater monitoring data.
The SLF stopped receiving waste prior to October 9, 1993 and consequently, is not
governed by 40 CFR Part 258 monitoring requirements and therefore statistical analysis
is not required.
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8.
8.1

SURFACE WATER MONITORING PROGRAM

INTRODUCTION

This section of the EMP describes the surface water monitoring program for the SLF.
This section is organized as follows:
1. The nature of solute transport in surface water is described in Section 8.2.
2. A description of surface water occurrence at the SLF is discussed in Section 8.3.
3. A description of sampling protocol is provided in Section 8.4.
4. A description of the surface water analytical program is presented in Section 8.5.
8.2

NATURE OF SURFACE WATER SOLUTE TRANSPORT

Aside from surface water runoff, seepage from groundwater is believed to contribute to
the flow of the Tracys Creek on the SLF site. This seepage provides a potential for
landfill-derived solutes to reach surface water and be transported off site. However,
solute transport in surface water, particularly when flow is relatively swift and
turbulent, is subject to a variety of processes that would tend to reduce the potential for
migration downstream. This is especially true for the types of volatile organic solutes
identified in site groundwater.
The turbulence that results in an open channel flow situation, plus the exposure to the
atmosphere, will tend to volatilize organic compounds to a much greater degree than is
the case during groundwater transport. Likewise, dispersion processes will take place
much more rapidly than in a groundwater flow situation, since the overall flow
velocities are much greater. Degradation processes dependent on volatilization and
oxidation therefore take place at an accelerated rate. In the absence of a continuous or
very concentrated source, volatile organic compounds would generally not persist very
far downstream.
Inorganic constituents may be subject to similar, more rapid attenuation during surface
water transport. Aside from accelerated mechanical mixing, metals such as iron and
manganese become oxidized as they mix with oxygenated surface water, and would
precipitate out of solution as metal hydroxides. Copper and lead are two other metals
that are highly controlled by pH and Eh, and would tend to be removed from solution as
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mineral precipitates are groundwater mixed with oxygenated circumneutral pH surface
water.
8.3

SURFACE WATER OCCURRENCE

It has been determined from previous site investigations that the majority of
groundwater in the uppermost aquifer at the SLF discharges to Tracys Creek, which
flows from north to south across the property, west of the refuse area (Figure 2).
Monitoring Tracys Creek is, therefore, an important component of the site EMP.
According to COMAR 26.08.02.08, Tracys Creek has been designated as Use I Water,
meaning that it is to be protected for water contact recreation, fishing, and the protection
of aquatic life and wildlife. Historical data indicate minimal impact to Tracys Creek due
to the SLF. In order to establish that future impact does not occur, surface water
samples will be collected at one upgradient (SW-1) and one downgradient (SW-2)
location on a semi-annual basis, concurrent with groundwater monitoring (see
Figure 3).
8.4

SURFACE WATER SAMPLING PROCEDURES

When sampling from an open surface water body, care must be exercised to collect a
representative sample. The sampling procedure should cause as little disturbance to the
water body as possible. Care will be taken to avoid sampling water that contains
sediment, debris, or other materials that may have been stirred up by the sampler.
The surface water sampling procedure will be as follows:
A. Preparation.
1. Design sampling plan.
2. Order sample bottles from laboratory.
3. Notify AAC environmental monitoring manager and data evaluation consultant
of sampling event.
4. Receive bottles. Check for proper bottles and COC information.
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5. Assemble and check necessary equipment (personal protection equipment, field
instruments, and notebook).
B. Surface Water Sampling.
1. Determine sampling locations; record on site map and field form as necessary.
Begin at farthest downstream location.
2. Properly label sample containers.
3. Put on powder-free latex or nitrile gloves.
4. Record physical appearance of water body, sampling time, and date on the field
form.
5. Screen with photo ionization detector (PID) when sampling leachate seeps or
springs.
6. Fill sample bottles directly, if possible, always tilted upstream. If depth of water
body is insufficient to fill containers, use a new, dedicated unpreserved sample
container. Place samples immediately in a cooler on ice. If required, seal each
container with a chain-of-custody seal.
7. Using the new, dedicated unpreserved sample container or by measuring directly
in water, record field parameters (pH, Eh, conductivity, temperature, and
turbidity). Record this information on the field form.
8. If turbidity is greater than 50 Nephelometric Turbidity Units (NTUs), filtered
samples should be obtained for metals analysis.
9. Remove and dispose of gloves before sampling next locations.
8.5

SURFACE WATER ANALYTICAL PROGRAM

Analysis of surface water samples will take place for the same list of parameters and
according to the same analytical procedures as for groundwater, as summarized in
Tables 5 and 6. Both organic and inorganic analytes will be monitored. As with
groundwater, the list of analytes may be subject to revision based on future
characterization of water quality indicators and subject to MDE approval.
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8.6

DATA EVALUATION AND REPORTING

The same data evaluation and reporting requirements specified for groundwater will
also apply to surface water. Surface water data for each semi-annual event will be
reviewed and evaluated according to the methods described in Section 7.3. A discussion
of sampling and data evaluation results will be included in semi-annual reports along
with groundwater. A comprehensive semi-annual groundwater and surface water data
evaluation report will be prepared for AAC following each semi-annual event and
submitted to MDE, as described in Section 7.5.
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PART III
Gas Monitoring Program
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9.
9.1

LANDFILL GAS MONITORING AND REPORTING

REGULATORY REQUIREMENTS

Regulations concerning landfills are established in the Code of Maryland Regulations
Title 26, Subtitle 4, Chapter 7. COMAR 26.04.07.03B(9) states “A facility may not be
designed or operated in such a manner that the concentration of explosive gases
generated by the facility exceeds 25 percent of the lower explosive limits for the gases
in facility structures, excluding gas control or recovery system components, and the
lower explosive limit for the gases at the property boundary.”
To ensure compliance with the regulation, and to comply with MDE’s requirements, the
SLF will implement this Landfill Gas Monitoring Plan (LFGMP) to assess if off-site
methane migration is occurring and if methane is accumulating in on-site structures.
Verification will be accomplished through the analysis of methane levels at fixed
locations on a routine basis. The monitoring will begin the first full quarter which
follows the MDE’s final approval of this EMP.
9.2

LANDFILL GAS MONITORING PLAN

Landfill Gas Boundary Probes
As the MDE gives no specific design criteria for the installation of subsurface gas
monitoring probes, the number and location of all monitoring probes instituted in this
LFGMP is dependent on occupied structures located either on-site or near the property
boundary of the SLF. Residential/agricultural properties currently surround the SLF’s
property boundary. Tracys Creek runs north-south through the site providing a
hydraulic barrier of the movement of landfill gas to the north and west.
The LFGMP consists of six methane gas monitoring probes situated along the eastern and
southern property lines on the SLF as described in Appendix C. Note that the SLF
contains a hydraulic barrier, thus, no perimeter methane gas monitoring probes have been
located to the north and west. A typical methane gas monitoring probe detail is shown in
Appendix C.
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Monitoring Frequency
Quarterly monitoring for methane gas migration is conducted. Prior to sampling,
monitoring personnel will record pertinent weather information. Via the use of a gas
analyzer, the following measurements will typically be recorded at each methane gas
monitoring probe:
•
•
•

Methane concentration (percent volume in air, or percent of the lower
explosive limit)
Oxygen, carbon dioxide, and balance gas concentration
Subsurface pressure

Concentrations of gases at the monitoring probes will be determined using the following
sampling procedures:
1. The instrument will be calibrated per the manufacturer’s recommendations,
typically at a minimum of once each day of use.
2. The instrument will be turned on prior to connection to the quick connect
sampling port of the probe. The probe pressure will typically be measured
prior to any pumping.
3. The instrument’s sampling pump will be started and readings will be
observed and recorded. Typically, two probe volumes will be pumped and
purged prior to recording measurements.
A sample landfill gas monitoring probe sampling log is included in Appendix C.
On-Site Structures
There are two structures within the landfill property boundaries. The maintenance
building currently contains a permanent methane detection system. For this building,
regular maintenance and checking of this system demonstrates compliance for building
protection.
During quarterly monitoring of the methane gas monitoring probes, the administration
building is monitored with a gas analyzer capable of detecting explosive gases to 100
ppm. Field personnel will walk through the building monitoring the potential locations
of gas infiltration into the building (e.g. floor/perimeter wall interface and floor
penetrations).
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9.3

NOTIFICATION AND REPORTING

Quarterly monitoring results of the probes and on-site structures will be recorded on a
monitoring report and submitted to the MDE every six months. These monitoring
reports will include an evaluation of the data and a determination of the status of
compliance with COMAR 26.04.07.03 B (9). If a compliance probe is measured to
exceed the regulatory limit for methane, a discussion will be included in the report
documenting the procedures implemented to remediate the exceedance and follow-up
monitoring results. If an exceedance cannot be remediated by the submission of the
report, a plan and schedule will be developed and submitted to MDE to remediate the
exceedance within 60 days of the initial exceedance. If methane levels do not exceed
the aforementioned regulatory limit after four quarters of consistent monitoring, the
monitoring frequency may be reduced to a six-month regularity.
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PART IV
Stormwater Discharge
Monitoring Program
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10.

GENERAL NATIONAL POLLUTANT DISCHARGE ELIMINATION
SYSTEM (NPDES) PROGRAM

The federal NPDES program established guidelines for compliance of stormwater
related discharges. The stormwater discharge program at the SLF site is designed to
provide a description of potential pollutant sources that may contribute to stormwater
discharge. The MDE issued a General Discharge Permit No. 12-SW and General
NPDES Permit No. MDR 000297 to the SLF on August 18, 2014 (see Appendix E).
The facility’s Stormwater Pollution Prevention Plan, which includes details regarding
the facility’s stormwater discharge monitoring program, is included in Appendix E.
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TABLES
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TABLE 1. REGULATORY/PERMIT SUMMARY FOR THE ENVIRONMENTAL
MONITORING PROGRAM AT THE
SUDLEY ROAD SANITARY LANDFILL
Area of Interest
Groundwater
Surface Water
Gas

Stormwater

Printed on Recycled Paper

Applicable Regulations/Permit Requirements
COMAR 26.04.07
COMAR 26.08.02.07
USEPA Title V of Clean Air Act
COMAR 26.11.02
COMAR 26.11.06
COMAR 26.11.15
Maryland Dept. of the Environment Gas Flare Permit No. 02-9-0512N
General Industrial Discharge Permit No. 12-SW

TABLE 2. MINIMUM SPECIFICATIONS – SAMPLE AND ANALYSIS PLAN,
SUDLEY ROAD SANITARY LANDFILL
As part of the comprehensive surface and groundwater monitoring system plan, a
sample and analysis plan must be developed, capable of yielding representative samples
for a comparison of upgradient and downgradient water quality. This part of the
monitoring system plan must include the following:
a. Identification of the laboratory and any other consultants who will be contracted
to carry out the sampling and analysis plan.
b. Description of well evacuation procedures, including volume to be evacuated
prior to sampling, and handling procedures for purged well water. Contaminated
liquids may not be discharged to surface or groundwaters, but must be collected
and transported to an appropriate, permitted treatment plant.
c. Discussion of sample withdrawal techniques. Sampling equipment and materials
(tubing, rope, pumps, etc.) shall be selected to yield representative samples in
light of monitoring parameters.
d. Sample handling and preservation techniques.
e. Procedures for decontaminating sampling equipment between sampling events.
f. Procedures for measuring groundwater elevations at each sampling event.
g. Analyses to be performed which are appropriate for the intended purpose.
h. Laboratory analytical techniques, including EPA-approved analytical methods,
quality assurance, and quality control procedures.
i.

Procedures for performing a cation/anion balance equation for the major cations
and anions.

j. A schedule for the submission of all data collected.
Source: Maryland Department of the Environment, October 1992.
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TABLE 3. GROUNDWATER MONITORING NETWORK AT THE SUDLEY ROAD SANITARY LANDFILL
ENVIRONMENTAL MONITORING PLAN

Well
I.D.
GW-1
GW-2A
GW-3
GW-5
GW-6
GW-8A
GW-10
GW-11

Well
Diameter
(inches)
4
4
4
4
4
4
4
4

Type of Pump
Purge Sample
electrical submersible
electrical submersible
electrical submersible
electrical submersible
electrical submersible
electrical submersible
electrical submersible
electrical submersible

Total
Depth
(ft)
30.7
30.1
31.0
25.0
18.0
55.6
25.0
25.0

Screened
Interval(ft)
15-25
NA
21-31
15-25
8-18
43-53
15-25
15-25

Measuring Point
Elevation
(amsl)
71.41
60.49
51.85
39.79
39.02
122.00
50.48
52.86

Purge Volume
Purge Pump
Sample Pump
(gal)
(gal)
(25-SWL)*PF
N/A
(30.1-SWL)*PF N/A
(31-SWL)*PF
N/A
(25-SWL)*PF
N/A
(18-SWL)*PF
N/A
(53-SWL)*PF
N/A
(25-SWL)*PF
N/A
(25-SWL)*PF
N/A

Notes:
Well GW-2A replaced well GW-2
Well GW-10 and 11 replacd well GW-9
Well GW-4 and GW-7 are greater than 150 meters from the refuse limit, and will not be included in the monitoring network.
Well GW-8 was abandoned and replaced by GW-8A. The measuring point elevation is an estimate.
The measuring point elevation for use in constructing the potentiometric surface is the top of the casing; to obtain the water level, subtract the depth to water
measured from the elevation of the top of protective casing.
The purge volume is calculated by subtracting the static water level from the total depth of the well, and multiplying the difference by a purge factor (PF). The
PF in 4 inch wells is 2.
N/A = not available
amsl = above mean sea level
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TABLE 4.

INDICATOR PARAMETER STABILIZATION CRITERIA
Indicator Parameter

Stabilization Range

Dissolved Oxygen
Oxidation-Reduction Potential
pH
Specific Conductivity
Temperature

+/-0.3 mg/L
+/- 10 mV
+/- 0.1 s.u.
+/- 3%
n/a
< 10 NTU* or +/- 10% (when
turbidity is > 10 NTUs)

Turbidity

mV = millivolt
n/a = not applicable (parameter stabilization not required)
NTU = Nephelometric Turbidity Unit
s.u. = standard unit
*Although 10 NTUs is normally considered the minimum goal for most
groundwater sampling objectives, lower turbidity has been shown to be easily
achievable in most situations and reasonable attempts should be made to
achieve these lower levels (< 5 NTU).
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TABLE 5. ANALYTICAL PROGRAM FOR SUDLEY ROAD SANITARY LANDFILL
ENVIRONMENTAL MONITORING PLAN
INORGANICS
Metals
Arsenic

PQL
mg/L
0.002

MCL
mg/L
0.01

Barium
Cadmium
Chromium
Lead
Mercury
Selenium

0.01
0.004
0.01
0.005
0.0002
0.05

2
0.005
0.1
0.015(A)
0.002
0.05

Copper
Zinc
Calcium***
Magnesium***
Sodium***
Potassium***

0.01
0.03
0.1
0.01
0.1
0.5

1.3(A)
5
NA
NA
NA
NA

lron***
Manganese***

0.05
0.01

0.3(S)
0.05(S)

ORGANICS

PQL
ug/L
5.0

MCL
ug/L
NA

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride

1.0
1.0
1.0
1.0
5.0
1.0
1.0

5
NA
100
NA
NA
NA
5

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1 2-dichloroethane

1.0
1.0
1.0
1.0
1.0
1.0

100
NA
100
NA
100
5

Acetone

Non-Metals
pH

PQL
mg/L
0.1 SU

MCL
mg/L
6.5-8.5 SU (S)

Alkalinity
Hardness
Conductivity
Total Dissolved Solids
Bicarbonate
Ammonia

1
0.5
1.0 uS
10
1
0.2

NA
NA
NA
500 (S)
NA
NA

0.06
0.02
0.39
0.38
10
0.10 NTU

10
1
50 (S)
250 (S)
NA
1-5 NTU (T)

PQL
ug/L
1.0

MCL
ug/L
5

trans-1 ,3-dichloropropene
cis-1,3-dichloropropene
Ethylbenzene
2-hexanone
4-methyl 2-pentanone
Methylene chloride
Methyl Tert Butyl Ether

1.0
1.0
1.0
5.0
5.0
1.0
1.0

NA
NA
700
NA
NA
5
NA

Styrene
1,1,2,2-tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-trichloroethane
1,1,2-trichloroethane

1.0
1.0
1.0
1.0
1.0
1.0

100
NA
5
1,000
200
5

1.0
1.0
1.0
2.0

5
NA
2
10,000

Nitrate
Nitrite
Chloride
Sulfate
COD
Turbidity

1,2dichloropropane

1,1 -dichloroethane
1.0
NA
Trichloroethene
1,1-dichloroethene
1.0
7
Vinyl acetate
1,2-dichloroethene (total)
1.0
170
Vinyl chloride
Dichlorofluoromethane
1.0
NA
Xylenes (Total)
Notes: (T) = treatment technology requirement (S) = secondary MCL (A) = action level
***Total and dissolved fractions. All others are total only
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TABLE 6. REQUIRED ANALYTICAL PARAMETERS, SAMPLE CONTAINERS,
SAMPLE PRESERVATION, AND MAXIMUM HOLDING TIME
ENVIRONMENTAL MONITORING PROGRAM
SUDLEY ROAD SANITARY LANDFILL
Parameter Required
Inorganic Parameters
pH
Conductivity
Alkalinity
Hardness
Ammonia-N
Nitrate - Nitrite N
Nitrite N
Chloride
Turbidity
Sulfate
Total Dissolved Solids
Chemical Oxygen
Volatile Organic
Compounds
Metals (4)
Total Recoverable
Dissolved

Container(1)

Preservative (5)

Maximum Holding Time

T,P,G
T,P,G
P, G
P, G
F, G
P, G
F, G
P, G
P, G
F, G
P, G
P, G
G, vials

Field Determined
Field Determined
Cool, 4 °C
Cool, 4 °C
Cool, 4 °C, H2SO4 to pH<2
Cool, 4 °C, H2SO4 to pH<2
Cool, 4 °C
Cool, 4 °C
Cool, 4 °C
Cool, 4 °C
Cool, 4 °C
Cool, 4 °C, H2SO4 to pH<2
Cool, 4 °C, HCL to pH<2

N/A (6)
N/A
14 days
6 months
28 days
28 days
48 hours
28 days
48 hours
28 days
7 days
28 days
14 days

P, G
P, G

HNO3 to pH<2
Filter on site; HNO3 to pH<2

6 months
6 months

Reference: Test Methods for Evaluating solid waste - Physical/chemical Methods, USEPA SW-846, Third Edition,
1986.
(1)-container Types: P=plastic (polyethylene), G=glass, and T=fluorocarbon (PTFE, Teflon, etc.)
(2)-Inorganic compounds are to be evaluated using analytical methods outlined in USEPA code of Federal
Regulations Title 40 chapter 136 or Standard Methods, 16th Edition.
(3)-Volatile organic compounds represent the full spectrum of constituents detected using analytical method 8260.
(4)-Metals are to be analyzed using RCRA specified analytical methods.
(5)-sample preservation should be performed immediately upon sample collection; in general, bottles will be prepreserved by the laboratory.
(6)-N/A=Not Applicable
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Figure 6. Monitoring Well GW-01 MCL Exceedance Graph - Trichloroethene
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Figure 7. Monitoring Well GW-01 MCL Exceedance Graph - Trichloroethene (continued)
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APPENDIX A
Laboratory Analytical/Bottle Kit Request Sheet
Groundwater Level Measurement Log
Daily Field Log
Well Sampling/MicroPurge Log
Sample Label
Chain-of-Custody Form
Custody Seal
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Laboratory Analytical/Bottle Kit Request Sheet
Groundwater Monitoring Wells
8 Wells
GW-1
GW-2A
GW-3
GW-5
GW-6
GW-8A
GW-10
GW-11

QC Samples
MS/MSD
Duplicate
Field Blank

Trip Blank

Parameters
Table 6 of EMP
Alkalinity
Ammonia
Bicarbonate
Chemical Oxygen Demand
Chloride
Hardness
Metals - Dissolved (Calcium, Magnesium,
Sodium, Potassium, Iron, & Manganese)
Metals - Total
Nitrate
Nitrite
Sulfate
Total Dissolved Solids
VOCs
Parameters
Table 6 of EMP
Alkalinity
Ammonia
Bicarbonate
Chemical Oxygen Demand
Chloride
Hardness
Metals - Dissolved (Calcium, Magnesium,
Sodium, Potassium, Iron, & Manganese)
Metals - Total
Nitrate
Nitrite
Sulfate
Total Dissolved Solids
VOCs
Table 6 of EMP
VOCs

Groundwater Level Measurement Log
Project Name:
Date
Well
Number

Field Personnel:
Checked By:

Project Number:
Task:
Time

Water
Depth to
Depth to
Column
Bottom
Water (ft)
Thickness
(ft)
(ft)

Top of Casing
Elevation
(ft,AMSL)

Groundwater
Elevation
(ft,AMSL)

Remarks

SAMPLE LABEL

DAILY FIELD LOG
Project Name:
Project Manager:
Date:
Weather:
Labor

Project Number:
Task:
Field Personnel:
Miles Billed:

Vehicle:
Hours

Equipment

Work Completed:

Prepared By:

Review By:

Labor Code:
Travel Time:
Materials

Well Sampling/MicroPurge Log
Project Name:

Water Column Thickness (ft):

Well ID:

Date:

Well Diameter (in):

1 Well Volume (gal):

Total Well Depth (ft):

Purging Time Initiated:

Depth to Pump Inlet (ft):

Purging Time Completed:

Depth to Water (ft):

Time

Volume Dissolved
Purged Oxygen
(gal)
(mg/L)

pH
(s.u.)

Total Volume Purged (gal):
WELL PURGING RECORD
Specific
Comments
Conductance ORP Temperature Turbidity (water color, odor, pump
(uS/cm)
(mV)
(oC)
(NTU) used, sediment, cloudy, etc.)

GROUNDWATER SAMPLING RECORD
Sample Number

Samples Shipped By:
Sampler(s):

Collection
Time

Parameter

Container

Laboratory:
Reviewed By:

Preservative

CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be complete accurately.
Section A
Required Client Information:
Company:
Address:
Email to:
Phone:
Requested Due Date/TAT:

Section B
Required Project Information:
Report To:
Copy To:
PN #:
Purchase Order No.
Client Project ID:
Container Order Number:

Section C
Invoice Information:
Attention:
Company Name:
Address:
Pace Quote Reference:
Pace Project Manager:
Pace Profile#:

Page:

Of

Regulatory Agency
State / Location

Residual Chlorine (Y/N)

Y/N
Analyses Test

Other

Methanol

Na2S2O3

TIME

NaOH

DATE

HCl

TIME

HNO3

DATE

END

H2SO4

START

Preservatives

Unpreserved

COLLECTED

# OF CONTAINERS

ITEM #

WT
WW
P
SL
OL
WP
AR
OT
TS

SAMPLE TEMP AT COLLECTION

SAMPLE ID
One Character per box.
(A-Z, 0-9/,-)
Sample ids must be unique

Water
Waste Water
Product
Soil/Solid
Oil
Wipe
Air
Other
Tissue

SAMPLE TYPE (G=GRAB C=COMP)

Matrix
CODE
Drinking Water DW

MATRIX CODE (see valid codes to left)

Requested Analysis Filtered (Y/N)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
ACCEPTED BY / AFFILIATION

DATE

TIME

SAMPLE CONDITIONS

SAMPLER NAME AND SIGNATURE
PRINT Name of SAMPLER:
SIGNATURE of SAMPLER:

DATE Signed:

Samples Intact
(Y/N)

TIME

Custody
Sealed Cooler
(Y/N)

DATE

Received on
Ice (Y/N)

RELINQUISHED BY / AFFILIATION

TEMP in C

ADDITIONAL COMMENTS

SA

M
PL

E

CUSTODY SEAL

APPENDIX B
Cation/Anion Balance Calculations
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APPENDIX C
Gas Monitoring Wells
Landfill Gas Monitoring Probe Sampling Log

Printed on Recycled Paper

LOCATIONS OF GAS MONITORING WELLS

The gas monitoring well network at the SLF consists of six monitoring wells identified as Wells
J-3 through J-8 on Figure 3. The depths and other relevant features of the gas monitoring wells
are given in table below. The wells were installed by A.C. Schultes of Delaware, Inc. located in
Bridgeville, Delaware under the direction of a GeoSyntec Consultants’ geologist during February
through April 1992.

The wells are located along the east property boundary in the area where active landfilling has
occurred. Due to the hydrologic conditions and existing landfill activities at the site, it was not
necessary to locate gas monitoring wells on the north, west, or south property boundaries. The
west property boundary is separated from the refuse gas by Tracys Creek, which acts as a barrier
for gas migration. A potentiometric depression and high groundwater table near the north
property boundary also acts as a barrier to gas migration. In the area south of the landfill, the
groundwater table is close to the ground surface and this area acts as a barrier to gas migration.

The gas monitoring wells in the network were located on the basis of the following criteria
outlined in the Subtitle D regulations:

1.

Soil conditions.

2.

Hydrogeologic and hydrologic conditions surrounding the landfill.

3.

The locations of facility structures and property boundaries.

In compliance with the SubtitleD regulations, the following elements of design were
incorporated into the gas monitoring network at the SLF:

1. All gas monitoring wells are located approximately 30 to 150 feet (9 to 46 meters)
from the property boundary.
2. Where practical, the gas monitoring wells are screened below the estimated seasonal
low groundwater table.

3. It was not necessary to install gas monitoring wells along the north, south, or west
property boundaries due to hydrogeologic conditions surrounding the landfill.

4.

A few buildings at the site (i.e., scale house and maintenance buildings) are located in

areas where landfill gas could migrate; however, these buildings are equipped with
automatic gas monitoring alarms.

WELL CONSTRUCTION

The design of a gas monitoring well is a modified version of a groundwater monitoring well. A
diagram illustrating the construction of a typical gas monitoring well is shown on Figure 9. The
well casings and screens consist of a 1-inch (25 mm) diameter, flush joint, schedule 80 polyvinyl
chloride (PVC) pipe. The screen is factory slotted with 0.020-inch (0.5 mm) diameter horizontal
slots. The joints for the screen and casings are threaded and were connected without solvents or
glues. Each gas monitoring well is equipped with a locking steel protective casing over the well
head of the PVC casing.

Number 3 Morie gravel (i.e., a non-carbonate pea-size gravel) was placed in the annular space
between the gas well screen and the wall of the soil boring. Medium-size, granular bentonite was
placed in the remaining annular space above and below the gas well screen.

Each gas monitoring well has a PVC adaptor on the top of the riser, a black-steel bushing, or
reducer, a black-steel nipple, and a 0.5-inch (12 mm) diameter brass gas valve. The aperture of
the brass gas valve is large enough so that a water level probe can be lowered into the gas
monitoring well.
DESCRIPTION OF GAS MONITORING WELLS,
SUDLEY ROAD SANITARY LANDFILL
ENVIRONMENTAL MONTIORING PLAN

Well
I.D.
J-3
J-4
J-5
J-6
J-7
J-8

Screen
Interval
(feet)
5 to 40
10 to 25
10 to 25
5to20
5to25
2to 10

Well
Depth
(feet)
40
25
24S
20
25
10

Stick-Up
Height
(feet)
2.98
2.52
4.5
2.5
2.83
3.09

Water
Level
(feet)
37.76
16.41
18.5
1~8
19.8
7.3

Water Level
Depth Below
Ground
(feet)
34.78
13.89
14
11.3
16.97
4.21

Screen interval and water level are measured from the top of the PVC riser pipe.
Water levels above recorded in October, 1992.
Stick-up height of riser pipe measured from top of
riser pipe to ground surface.

LANDFILL GAS MONITORING PROBE SAMPLING LOG

Project Name:

Barometric Pressure:

Date:

Temperature:

Personnel:

Weather:

Probe
Number

Time

% Methane

% Carbon
Dioxide

% Oxygen

% Balance
Gas

Pressure
(specify units)

Comments

Page ____ of _____

APPENDIX D
Gas Flare Permit, Sudley Road Sanitary Landfill

Printed on Recycled Paper

APPENDIX E
General Stormwater Discharge Permit Approval Letter
Stormwater Pollution Prevention Plan

Printed on Recycled Paper

