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1.0

INTRODUCTION

On behalf of Shoosmith Bros., Inc., Joyce Engineering (JOYCE) prepared this Gradient Control
System Sampling and Analysis Plan (SAP) for the Shoosmith Sanitary Landfill, Solid Waste
Permit No. 587. This Gradient Control System SAP will serve as the guidance document for
collecting and analyzing groundwater samples from the gradient control system at the facility. A
detailed discussion of the gradient control system design is included in the Part B Permit
Application (SCS, 2013). Additional information on the facility compliance groundwater
monitoring system is included in the Groundwater Monitoring Plan (JOYCE, 2015).
2.0

SITE DESCRIPTION

The Shoosmith Sanitary Landfill is located in southern Chesterfield County, approximately seven
miles south of the City of Richmond and two and a half miles west of the Town of Chester off
State Route 10. A Site Location Map is presented as Drawing 1. The landfill opened in 1976
and has since gone through several expansions. The facility is permitted for 31 cells (original
cell, Cells A, B, and C and Cells 1 through 27), and is in an Assessment Monitoring Program.
Cell locations are shown on Drawing 2. All cells, except for the original cell (consisting of
approximately 25 ± acres) are or will be lined with leachate collection systems.
The facility is also permitted for the Quarry Waste Disposal Unit. This unit is the Dale Quarry,
which is located adjacent to the current waste disposal area, immediately north of Cells 22-26.
The approximate 65-acre granite mining facility is operated by Vulcan Materials. Upon
termination of mining activities, landfilling activities will be initiated in the quarry, under Permit
No. 587. The gradient control system will pertain to the Quarry Disposal Unit.
3.0

SITE BACKGROUND

The occurrence and movement of groundwater in the granite in the vicinity of the quarry is
controlled by the hydraulic gradient and the amount and interconnectivity of secondary porosity
(i.e., fractures). In order to provide assurances against undetected releases from the proposed
Quarry Waste Disposal Unit, an inward gradient will be maintained in the area surrounding the
Quarry Waste Disposal Unit. The inward gradient will be maintained beneath the landfill with a
gradient control system located beneath the landfill liner that will underlie the entire Quarry
Waste Disposal Unit. The gradient control system will intercept groundwater that seeps out of
the quarry walls and floor, and will direct it to a sump area where the groundwater will be
pumped from the quarry area. By maintaining an inward gradient in the vicinity of the Quarry
Waste Disposal Unit, groundwater in the granite and, likewise, any leachate that may escape the
landfill leachate collection system, will flow towards the bottom of the quarry, where it will be
collected.
Additionally, mezzanine gradient control systems will be installed along the quarry walls at -40
feet (ft) above mean sea level (AMSL), 0 ft AMSL, 75 ft AMSL, and 125 ft AMSL. The sample
locations of the gradient control system are shown on Drawing 3. Locations of the mezzanine
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gradient control systems are shown on Drawing 4. The gradient control system beneath the
quarry and the mezzanine gradient control systems will collect any groundwater that enters
through the quarry walls and direct it to either a pump station or discharged into a sediment
basin. The mezzanine gradient control system at -40 ft AMSL and 0 ft AMSL will have separate
casing pipes within the gradient control sideslope riser pipe for the collection of groundwater. It
will also be equipped with actuated valves to allow the groundwater from these mezzanine levels
to discharge into the gradient control drainage sump beneath the quarry. The mezzanine gradient
control system at 75 ft AMSL and 125 ft AMSL will collect the groundwater and discharge into
sediment basin 7 or a stormwater pump station (see Drawing 4). Details and specifications of the
gradient control systems are included in the Part B Application for the Quarry Disposal Unit and
are included as Drawing 5. Please note that drawings included in the Part B Application will
supersede any drawings included in this SAP. The mezzanine gradient control systems will be
installed in a phased schedule that corresponds to the sidewall construction.
4.0

SAMPLING NETWORK

Upon the construction of the Quarry Disposal Unit at the facility, a gradient control system
beneath the Quarry Disposal Unit as well as four mezzanine gradient control systems along the
quarry wall at -40 ft AMSL, 0 ft AMSL, 75 ft AMSL, and 125 ft AMSL will be installed.
Gradient control sampling point GC-1 will function as the sampling point for groundwater
beneath the Quarry Disposal Unit. Gradient control sampling points GC-2, GC-3, GC-4, and
GC-5 will function as the sampling points for groundwater from the mezzanine gradient control
system at -40 ft AMSL, 0 ft AMSL, 75 ft AMSL, and 125 ft AMSL, respectively.
Gradient control sampling points GC-2 and GC-3 will initially be sampled once each is active. If
no volatile organic compounds (VOCs) exceed their respective laboratory quantitation limit
(QL), then further sampling will include only GC-1. GC-2 and GC-3 will be allowed to discharge
into the gradient control drainage sump beneath the quarry. As a result, gradient control
sampling point GC-1 will be able detect any contamination coming from these mezzanine levels.
GC-4 and GC-5 will be sampled on the same routine schedule as GC-1. In the event that there
has been a QL exceedance in GC-1, gradient control sampling points GC-2 and GC-3 may be
sampled separately for the constituents of concern to attempt to determine from which gradient
control system the contamination is originating. In the event additional gradient control sampling
points are installed, this Gradient Control System SAP will be revised accordingly. Information,
including location and identification, will be provided to the DEQ within 30 days of construction
of any new gradient control system.
Gradient control sampling points with consistently inadequate or no flow may be abandoned by
capping the discharge pipe or grouting of the pipes. For discharge pipes constructed with PVC,
caps will be glued in place. For those constructed with HDPE, the caps will be welded in place.
Shoosmith Bros., Inc. will obtain written approval from the DEQ prior to any underdrain
abandonments. Requirements for groundwater sampling will cease at any abandoned gradient
control sampling point.
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5.0

GRADIENT CONTROL SYSTEM SAMPLING

Gradient control samples will be collected on a quarterly basis for analysis of Virginia Solid
Waste Management Regulations (VSWMR) Table 3.1 Column A volatile organic compounds
(VOCs).
5.1

Sample Collection

Samples will be collected via sample ports as illustrated on Drawing 5. Gradient control
sampling points GC-1, GC-2, and GC-3 will consist of sampling ports equipped with a polyvinyl
chloride (PVC) labcock valve connected to the liquid force main. Sample tubing will be
connected to the valve and opened, allowing flow to enter the sample containers (see Gradient
Control Sampling Port Detail No. 8 on Drawing 5). Access for sample collection at gradient
control sampling points GC-4 and GC-5 will be via a 6-inch blind flange mounted atop a u-trap
and liquid collection sump. A submersible pump will be lowered into the U-trap and liquids
pumped to the surface by low-flow methods (see Gradient Control Mezzanine Discharge at 75’
and 125’ Levels Detail No. 9 on Drawing 5).
All equipment used for sampling will be handled in such a manner to ensure that the equipment
remains decontaminated prior to use. Clean, chemical resistant gloves (e.g., Latex, Nitrile, etc.)
will be worn by sampling personnel. Measures will be taken to prevent surface soils, which
could introduce contaminants into the well being sampled, from coming in contact with the
purging and sampling equipment.
Samples will be transferred in the field from the sampling equipment directly into the container
that has been specifically prepared for that analysis or set of compatible constituents. All
containers for organic analyses will be filled in such a manner that no head space remains after
filling. All samples will be kept at no more than 4ºC (39.2ºF) from collection to laboratory
delivery.
5.2

Sample Preservation and Handling

The sample container, minimum volume, chemical preservative, and holding times for each
analysis type are provided in Table 1. Sample preservation methods will be used to retard
biological action, retard hydrolysis, and reduce sorption effects. These methods will include
chemical addition, refrigeration at 4º C, and protection from light.
5.3

Chain-of-Custody

Samples will be properly containerized, packed into pre-chilled coolers, and either handdelivered or shipped overnight by a commercial carrier to the laboratory for analysis. The chainof-custody program will allow for tracing sample possession and handling from the time of field
collection through laboratory analysis. The chain-of-custody program will include sample labels
and seals, field logbook, chain-of-custody record, and laboratory logbook.
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5.3.1

Sample Labels

Legible labels sufficiently durable to remain legible when wet will contain the following
information:

5.3.2

•

Job and sample identification number;

•

Date and time of collection;

•

Name of collector;

•

Parameters to be analyzed; and

•

Preservative, if applicable.

Sample Seal

The shipping container will be sealed to ensure that the samples have not been disturbed during
transport to the laboratory. The tape is labeled with instructions to notify the shipper if the seal is
broken prior to receipt at the laboratory.
5.3.3

Field Logbook

The field logbook will contain sheets documenting the following information:

5.3.4

•

Identification of the underdrain(s);

•

Flow rate;

•

Date and time of collection;

•

Types of sample containers used and sample identification numbers;

•

Preservative used;

•

Field analysis data and methods;

•

Field observations on sampling event;

•

Name of collector(s); and,

•

Climatic conditions including air temperatures.

Chain-of-Custody Record

The chain-of-custody record is required for tracing sample possession from time of collection to
time of receipt at destination. A chain-of-custody record will accompany each individual
shipment. The record will contain the following information:
•

Sample destination and transporter;

•

Sample identification number(s);
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•

Signature of collector(s);

•

Date and time of collection;

•

Sample type;

•

Identification of underdrain;

•

Number of sample containers in shipping container and type of
preservative(s);

•

Parameters requested for analysis;

•

Signature of person(s) involved in the chain of possession;

•

Inclusive dates of possession; and

•

Internal temperature of shipping container upon opening in laboratory
(noted by the laboratory).

A copy of the completed chain-of-custody sheet will accompany the shipment and will be
returned to the shipper after the shipping container reaches its destination. The chain-of-custody
record will be used as the analysis request sheet.
5.4

Analytical Procedures

Analytical procedures will be performed in accordance with the USEPA guidance document
(USEPA, 1997). Alternate SW-846 methods may be used if they have the same or lower EQL.
Methods with higher EQLs will be considered if the concentration of the constituent is such that
an alternate test method with a higher EQL will provide the same result. Alternate SW-846
methods may be used only if written approval from the Director is received prior to their use.
6.0

EVALUATION OF DATA

Detected VSWMR constituents shall be compared to their respective laboratory quantitation
limit (QL). The owner may undertake third-party data validation of the analytical data received
from the laboratory. However, such data validation must be performed within 30 days of the date
of the complete Laboratory Analytical Report.
If suspect data are identified, constituent concentrations that appear anomalous will be verified
through resampling within 30 days of the date of the complete Laboratory Analytical Report. If
any constituent is present at a concentration that exceeds its QL, gradient control water will
immediately be diverted away from discharge to Sediment Basin #7 and Swift Creek while
verification sampling is conducted. If the anomalous result is not verified by the resampling
results, discharge will continue and the anomalous value will be removed from the database to
maintain the accuracy of the evaluation method. If the results are verified, discharge from the
impacted gradient control system will continue to be diverted to the facility leachate collection
system for disposal to the sanitary sewer system.
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If any Table 3.1 Column A VOC is present at a concentration that exceeds its QL, the owner may
demonstrate that a source other than the waste management unit caused the exceedance, or that
the exceedance was due to an error in sampling, analysis, evaluation, or natural variation in water
quality. Within 90 days of the statistical exceedance, the owner will submit a report to the DEQ
that demonstrates that a source other than the solid waste management unit caused the increase,
or that the increase resulted from error in sampling, analysis, statistical evaluation, or natural
variation in water quality. The owner will continue to monitor in accordance with the SAP and
divert groundwater from the impacted gradient control system to the facility leachate collection
system for disposal to the sanitary sewer system until a decision has been rendered by the DEQ.
7.0
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DRAWINGS

TABLE

TABLE 1
Sampling and Preservation Procedures
Shoosmith Sanitary Landfill
Chesterfield County, Virginia
Solid Waste Permit No. 587
Parameter
Cyanide
Sulfide
Mercury (total)
Metals (total) except
mercury
Acrolein and
acrylonitrile
Benzidines

Haloethers

Container &
Volume
P, G
500 mL
P,G; 500 mL
P; 300 mL
P; 1000 mL
2-40 ml VOA w/G,
Teflon lined
septum
G, Teflon lined
cap,
1000 mL
G, Teflon lined
cap,
1000 mL
G; 1000 mL

Phthalate esters
Nitrosamines
Nitroaromatics and
cyclic ketones

PCBs

Phenols
Purgeable Aromatic
Hydrocarbons

Purgeable halocarbons

G, Teflon lined
cap,
1000 mL
G, Teflon lined
cap,
1000 mL
G, Teflon lined
cap,
1000 mL
G, Teflon lined
cap,
1000 mL
2-40 ml VOA w/G,
Teflon lined
septum
2-40 ml VOA w/G,
Teflon lined
septum

Preservative
4°C, NaOH to pH>12,
0.6 g Ascorbic Acid
4°C, add Zinc Acetate
4°C, HNO3 to pH<2
4°C, HNO3 to pH<2
4°C, 0.008%
Na2S2O3, adjust pH to
4-5
4°C, 0.008%
Na2S2O3, adjust pH to
4-5

Maximum Holding
Time
14 days
7 days
28 days
6 months

14 days
7 days to extraction, 40
days after extraction

4°C, 0.008% Na2S2O3

7 days to extraction, 40
days after extraction

4°C
4°C, store in dark,
0.008% Na2S2O3

7 days to extraction, 40
days after extraction
7 days to extraction, 40
days after extraction

4°C, store in dark,
0.008% Na2S2O3

7 days to extraction, 40
days after extraction

4°C

7 days to extraction, 40
days after extraction

4°C, 0.008% Na2S2O3

7 days to extraction, 40
days after extraction

4°C, 0.008%
Na2S2O3, HCl to pH 2

14 days

4°C, 0.008% Na2S2O3

14 days

Polynuclear aromatic
hydrocarbons

4°C, store in dark,
7 days to extraction, 40
G, Teflon lined
0.008% Na2S2O3
days after extraction
cap,
1000 mL
7 days to extraction, 40
G, Teflon lined
Chlorinated
4°C
days after extraction
cap,
hydrocarbons
1000 mL
7 days to extraction, 40
G, Teflon lined
Pesticides
4°C, pH 5-9
days after extraction
cap,
1000 mL
Notes: P - Plastic, G - Glass, T – Fluorocarbon Resin (PTFE, Teflon, FEP, etc.)
Do not allow any head space in VOA container.

