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1 GROUNDWATER SAMPLING PROCEDURES

This Groundwater Sampling and Analysis Plan (GWSAP) has been prepared for the
Greenhouse Road Landfill LP, Greenhouse Road Type [V Landfill consistent with 30 TAC
Chapter 330. The following sampling procedures are designed to aid in obtaining
representative groundwater samples at each well location. These, or equivalent
procedures, are to be followed by all personnel conducting groundwater monitoring well
sampling.

On March 27, 2006, the TCEQ promulgated changes to the Chapter 330 rules including
renaming the applicable groundwater section to the Subchapter J (§330.401 thru
§330.421). The revised Subchapter J rules require a permit modification with public notice
to revise any inconsistent permit provisions between the site's approved GWSAP and the
new rules be submitted by March 27, 2008 (§330.401(b)). The purpose of this document

is to satisfy the requirements of the above listed regulations as they pertain to the Sprint
Landfill GWSAP.

1.1 Field Setup

Examine the wellhead area for anything unusual such as damage to the wellhead, spilled
materials, etc., and record all observations in the field log book.

¢ s the well number clearly labeled on outer casing or lid?

 |s protective casing intact and not bent or excessively corroded?

e Is weep hole, if present, open?

e Is concrete pad intact (no evidence of cracking or erosional undercutting)?
e Is padlock functional?

s Isinner casing intact?

« s inner casing properly capped and vented?

Insect repelient or other topical skin applications that contain organic compounds should
not be used by sampling personnel during purging or sampling. Smoking is not permitted.
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Sampling equipment should include a calibrated 5-gallon bucket for measuring bailed or
purged well fluids and a small glass container for measuring temperature, specific
conductance, and pH.

Field instruments for measuring pH and specific conductance will be calibrated following
manufacturer’s instructions prior to sampling.

Decontamination equipment will include suitable equipment, such as a water bucket,
rinsing bucket, phosphate-free detergent, and additional rinsing bottles.

1.2 Field Measurements

Prior to purging each monitoring well, measure the depth to groundwater from the top of
the well casing and record the measurement in the field log book. Decontaminate the
water-level measuring device between wells. Water levels are to be measured and
reported to the nearest hundredth of a foot.

The volume of water to be purged can be calculated as follows. Depth of water in the well
column is calculated by subtracting the depth to the water surface from the total depth of
the well casing. The volume per foot of 2-inch diameter, schedule 40 PVC well casing is
0.16 gallons; for 4-inch diameter casing, it is 0.65 gallons per foot. The amount of water
present in the well casing can be calculated by multiplying the depth of water by the value
above for the proper casing diameter. Multiply the amount of water in the casing by three
to obtain the amount of water in three well volumes to be purged.

Example:
Total depth of well casing (feet) 41.50
Depth to groundwater (feet) -12.36
Depth of water column (feet) 29.14
Gallons per foot of 4-inch casing % 0.65
Amount of water in casing {gallons) 18.94
Three well volumes X3
Total volume to be purged (gallons) 56.82

1.3  Well Purging

When recharge is sufficiently rapid, remove three well volumes of groundwater from each
well in order to obtain water samples that are likely to be representative of the groundwater
in the aquifer and not of “"stagnant" water from the borehole or filter pack. Some
low-volume wells will not yield three well volumes of groundwater before being purged dry.
Such wells will be purged only until the well is effectively dry and purging will be deemed
complete. Well volumes can be measured with a calibrated 5-gallon bucket.

Nondedicated, reusable purging and sampling equipment is to be decontaminated in
accordance with Section 1.8. A new pair of appropriate disposable gloves is to be worn at
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each separate well and replaced after each purging and sampling event to reduce the
possibility of cross-contamination between wells.

1.4 Sample Collection

Groundwater samples will be collected with disposable bailers. Samples will be collected
within 48 hours of purging except where prior TCEQ approval for a longer period has been
received. If contamination is known to be present, monitoring wells not likely to be
contaminated must be sampled before those that are known to be contaminated. The
following sampling procedures should be performed:

» Measure temperature, specific conductance, and pH of a sample collected in a
container not used for analysis in that order and record the data in the log book.

e Lower the bailer slowly and gently into the water column in the well. Do not allow
the bailer to "free fal" down the well. Care must be taken not to agitate the
water, which might allow some of the volatile constituents to escape.

« Remove the bailer from the well slowly without allowing the bailer line to fouch the
ground.

« Gently drain the sample water from the bottom of the bailer into the appropriate
sample bottles.

+ Under normal conditions, the sample botiles are filled in the order of decreasing
volatilization sensitivity.  Generally, that will be in the following order, as
applicable:

Volatile organic compounds {(VOCs)

Nonpurgeable organic compounds (NPOCs; total organic carbon)
Metals

Other inorganic constituents

Filling the sample containers for VOCs and NPOCs requires extra care. Gently pour the
water from the bailer into each container until a positive meniscus is formed over the top of
the container. After the cap has been placed on the container and tightened, check for air
bubbles by turning it upside down and tapping with your finger. If air bubbles are present,
repeat the process above.

1.5 Sample Containers and Labeling

Water samples collected in the field are to be placed into laboratory-cleaned botles of the
appropriate size and construction for the chemical constituents to be analyzed. A list of
chemical constituents and corresponding recommended types and sizes of sample
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containers are shown in Table 11-1. Sample containers must be marked as described
below.

Sampie labels are to be affixed to each sample container and must contain the following
information in waterproof ink:

e Project name and number (includes site name)
+ Sample and well number

o Date and time of sample collection

» Type of preservatives added

s Special handling instructions

QA/QC samples, such as trip and equipment blanks, will be labeled accordingly. Well
duplicates, if any, will be labeled with a nonexistent well number and will be properly
identified only in the field log book.

1.6  Sample Preservation and Shipment

Chill the groundwater samples to about 41C upon containment in the field and during
transport to the testing laboratory.

Many constituents to be analyzed require a chemical additive for preservation. Table 11-1
shows preservation requirements for organic and inorganic chemical constituents.
Groundwater samples collected for VOC and NPOC analysis should be placed in botties
that have been specially prepared with the appropriate type and quantity of chemical
additive. Groundwater samples shall not be field filtered prior to laboratory analysis.

Samples to be shipped are to be packed in a hard-sided insulated shipping container
pre-cooled with water ice. The sample containers must be packed to prevent breakage.
Discard the water ice used to pre-cool the shipping container and add adequaie chemical
icepacks or water ice to maintain the temperature at about 4°C during the shipment. Dry
ice must not be used.

1.7  Chain-of-Custody Documentation

A chain-of-custody (COC) form must be maintained in order to track possession and
handling of samples from field collection through laboratory testing. COC records show
the custody of samples at all times. Sampies are in custody of an individual when they are
either in the individual's sight or locked securely under the individual's control.
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COC documentation is maintained on a chain-of-custody record form. Each sample must
be logged onto the COC record form as it is collected. Information on the COC record
form typically includes at least the following, as appropriate:

¢ Project name and number (includes site name)

» Site location

s Sample number

s Sample date and time

e Sample type

« Number of sample containers

+ Analyses required

* Sample preservative

* Lab destination

» Carrier/shipping number

s Special instructions

» Spaces for signatures of sampler(s) and everyone assuming sample custody
The COC record must contain the signatures of anyone assuming custody of the samples.
Each time custody changes hands, the party releasing the samples signs under
"Relinguished By" and records the date and time. The party receiving the samples signs

under the heading "Received By" and records the date and time. The COC form is
typically provided by the analytical laboratory.

1.8 Equipment Decontamination

Reusable sampling equipment (except dedicated equipment) and measurement
instruments coming in contact with the groundwater in wells or in samples are to be
decontaminated before use at each well location. The following decontamination
standards or equivalent procedures are to be followed for well purging and sampling
equipment.

Wash the equipment with a nonphosphate detergent and rinse with tap water and
laboratory-grade distilled water. Dry the sampling equipment before use. Disposable
bailers and nondedicated bailer line must be discarded along with disposable health and
safety garments.
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1.9 Field Documentation

Field activities must be thoroughly documented in the field log book. Below is an outline of
the information that is documented during field activities, as appropriate for the conditions.

Project name and number

e Date and time of all activities

« Weather conditions

e Sampling personnel

» Field instrument calibration methods and remarks
¢ [nitial equipment decontamination remarks

+ Well identification number

» Well description, including casing size

« Description of well condition

« Initial water-level measurement with point of reference (top of casing) and time of
measurement

¢ Depth to the well bottom with point of reference (from well records)

« Well volume calculations

« Physical description of groundwater (color, odor, turbidity)

« Time starting and ending well purging, volume purged, and method of removal
« Sampling equipment and remarks

* |Initial temperature, conductivity, and pH measurements

« Sample time and date

« Description of sample

¢ Quality control remarks

e Samples collected (number of bottles)

» Analyses to be performed
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¢ Preservatives added, if any

o Mode of sample transport

1.10 Quality Assurance-Quality Control Samples

To document that sample collection and handling procedures used in the field have not
affected the quality of groundwater samples, blanks are to be prepared and analyzed.
These blanks consist of one trip and one field blank per sampling event.

A trip blank is prepared before going to the site (preferably by the laboratory) by filling a
water sample container with laboratory-grade distilled water, transporting the container to
the site, handling it as a sample, and transporting it to the laboratory for analysis. A field
blank is prepared by pouring laboratory-grade distilled water into a sample container at a
well downwind of waste,

Laboratory precision can be determined in part by collection of duplicate samples.
Duplicates are prepared by collecting two sets of samples from a well, preferably from the
same disposable bailer if such equipment is used. Blind duplicates are labeled with a
fictitious well number so the laberatory is unaware that the sampie is a duplicate. One
duplicate will be taken at each regular sampling event.

The dupiicate and field blank are to be analyzed for the parameters listed in Table 11-2.
Trip blanks are to be analyzed for VOCs only.
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2 LABORATORY QUALITY ASSURANCE AND
QUALITY CONTROL

Laboratory data and analyses will be performed and submitted in accordance with Chapter
330 Subchapter F, Analytical Quality Assurance and Quality Control, until its expiration on
January 1, 2009 at which time the facility will submit laboratory data and analysis prepared
by a TCEQ accredited environmental testing laboratory and in accordance with acceptable
accreditation standards (e.g., NELAC).

All analytical data submitted under the requirements of this permit will be examined by the
owner and/or operator to ensure that the data quality objectives are considered and met
prior to submittal for the commission to review. The owner or operator will determine if the
results represent the sample are accurate and complete. The quality control results,
supporting data, and data review by the laboratory must be included when the
owner/operator reviews the data. Any potential impacts will be reported such as the bias
on the quality of the data, footnotes in the report, and anything of concern that was
identified in the laboratory case narrative summary. '

The owner or operator will ensure that the laboratory documents and reports all problems
and observed anomalies associated with the analysis. If analysis of the data indicates that
the data fails to meet the quality control goals for the laboratory's analytical data analysis
program, the owner or operator will determine if the data is usable. if the owner and/or
operator determines the analytical data may be utilized, any and all problems and
corrective action that the laboratory identified during the analysis will be included in the
report submitted to the TCEQ.

A Laboratory Case Narrative (LCN) report for all problems and anomalies observed must
be submitted by the owner and/or operator. The LCN will report the following information:

The exact number of samples, testing parameters and sample matrix.

1. The name of the laboratory involved in the analysis. If more than one laboratory is
used, all laboratories shall be identified in the case narrative.

2. The test objective regarding samples.

3. Explanation of each failed precision and accuracy measurement determined to be
outside of the laboratory and/or method control limits

4. Explanation if the effect of the failed precision and accuracy measurements on the
results induces a positive or negative bias.
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9.

Identification and explanation of problems associated with the sample results,
along with the limitations these problems have on data usability.

A statement on the estimated uncertainty of analytical results of the samples when
appropriate and/or when requested.

A statement of compliance and/or noncompliance with the requirements and
specifications. Exceedance of holding times and identification of matrix
interferences must be identified. Dilutions shall be identified and if dilutions are
necessary, they must be done to the smallest dilution possible to effectively
minimize matrix interferences and bring the sample into control for analysis.

Identification of any and all applicable quality assurance and quality control
samples that will require special attention by the reviewer.

A statement on the quality control of the analytical method of the permit and the
analytical recoveries information shall he provided when appropriate and/or when
requested.

In addition to the LCN, the following information must be submitted for all analytical data:

1.

A table identifying the field sample name with the sample identification in the
laboratory report.

Chain of custody.

An analytical report that documents the results and methods for each sample and
analyte to be included for every analytical testing event. These test reports must
document the reporting limit/method detection limit the laboratory used.

A release statement must be submitted from the laboratory. This statement must
state "l am responsible for the release of this laboratory data package. This data
package has been reviewed by the laboratory and is complete and technically
compiliant with the requirements of the methods used, except where noted by the
laboratory in the attached exception reports. By my signature below, | affirm to the
best of my knowiedge, all problems/anomalies, observed by the laboratory as
having the potential to affect the quality of the data, have been identified by the
laboratory in the Laboratory Review Checklist, and no information or data have
been knowingly withheld that would affect the quality of the data.”

a. If itis an in-house laboratory, it must have the following statement: This
laboratory is an in-house labcratory controlled by the person responding to
rule. The official signing the cover page of the rule-required report (for
example, the APAR) in which these data are used is responsible for
releasing this data package and is by signature affirming the above release
statement is true.

Biggs & Malhews Enviconmental 11-@ Greenhouse Road Landfill
MAPROMOZAGNTI2WTT11.D0C Rev. 2, 3/11/08

Altachment 1°



5. If the data is from soil and/or sediment samples, it must be reported on a dry
weight basis with the percent solids and the percent moisture reported so that any
back calculations of the wet analysis may be preformed.

6. A laboratory checklist. For every response of "No, NA, or NR" that is reported on
the checkiist, the permittee will ensure the laboratory provides a detailed
description of the "exception report" in the summary of the LCN. The permittee will
require that the laboratory to use the checklist and do an equivalent of an EPA
Level 3 review regarding quality control analysis. A copy of the checklist is
provided in Appendix
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3 GROUNDWATER MONITORING REQUIREMENTS

Groundwater monitoring for the proposed monitoring well system is to follow the TCEQ
requirements in 30 TAC §330.239.

3.1 Monitoring Parameters and Frequency

All monitoring wells at the site are to be sampled and analyzed annually for the organic
and inorganic chemical constituents listed in Table 11-2. In addition, wells MW-4 and
MW-11 shall be sampled and tested for the constituents listed in Table 11-3. An effort will
be made to sample consistently in the same month each year.

EPA methods are listed for each constituent in Table 11-2 and 11-3. Equivalent or better
methods may be substituted.

3.2 Reporting Requirements

In accordance with 30 TAC 330.417, not later than 60 days after each sampling event, the
owner or operator shall determine whether the landfill has released contaminants to the
uppermost aquifer.

The executive director may require additional sampling, analyses of additional
constituents, installation of additional monitoring welis or other sampling points, and/or
other hydrogeoiogical investigations if the facility appears to be contaminating the
uppermost aquifer.

if the owner or operator finds the facility to have contaminated or be contaminating the
uppermost aquifer, the executive director may order corrective action appropriate to
protect human health and the environment up to and including that in "330.411, 330.413,
and 330.415 of this title (relating to Assessment of Corrective Measures, Selection of
Remedy; and implementation of the Corrective Action Program).

3.3 Annual Reports

The owner or operator shall provide an annual detection monitoring report within 60 days
after the facility's annual groundwater monitoring event that includes the following
information determined since the previously submitted report:
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A. The results of all monitoring, testing, and analytical work obtained or prepared in
accordance with the requirements of this permit, including a summary of
background groundwater quality values, groundwater monitoring analyses, any
statistical calculations, graphs, and drawings.

B. The groundwater flow rate and direction in the uppermost aquifer. The
groundwater flow rate and direction of groundwater flow shall be established
using the data collected during the preceding calendar year's sampling events
from the monitoring wells of the Detection Monitoring Program. The owner or
operator shall also include in the report all documentation used to determine the
groundwater flow rate and direction of groundwater flow.

C. A contour map of piezometric water levels in the uppermost aquifer based at a
minimum upon concurrent measurement in all monitoring wells. All data or
documentation used to establish the contour map should be included in the
report.

D. Recommendation for any changes.

E. Any other items requested by the executive director.
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Table 11-1

Recommended Sampling, Preservation, and Storage
Procedures for Groundwater Monitoring

Recommended Maximum Minimum
Parameter Containers Preservation Holding Time Volume
pH PG None Analyze 25 ml
immediately
Spec. cond. PG None Analyze 100 mi
immediately
Temperature P, G None Analyze
immediately
Heavy metals P.G *Acidify w/HNQO; | 6 months except 1 liter
{(includes iron and to pH<2, 4°C 28 days for Hg
manganese)
Calcium, P,G 4°C 28 days 1 liter
magnesium,
sodium,
potassium,
fluoride, sulfate,
chloride, and
hardness
TDS (may be P,G : 4°C 7 days 1 liter
included with
above
parameters)
Nitrate P,G 4°C 48 hrs 100 ml
Ammonia P,G 4°C; acidify 7 days; 28 days if | 500 ml
w/H,-S0, to acidified
pH<2, 4°C
Alkalinity P.G 4°C 14 days 200 m|
NPOC G amber, T- 4°C; acidify 48 hrs; 28 days if | 100
lined caps w/HCI to pH<2, acidified ml/replicate
4°C
COD PG 4°C, acidify 48 hrs; 28 days if | 100 ml
w/H,S0, to acidified
pH<2, 4°C
sSvOC G, T-lined caps 4°C 7 days until 1 liter
extraction, then
analyze within 40
days
BOD P, G 4°C 24 hrs 1 liter
vOC ~ G, T-lined septa | 4°C; acidify 14 days 2x4Q0ml
w/HCI to pH=<2,
4°C

P = Polyethylene, G = Glass, T = Teflon
*If analyzing for dissolved metals, filter in the fieid before acidifying.
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Table 11-2
Groundwater Monitoring Parameters
30 TAC §330.239
Greenhouse Road Landfill, LP
Greenhouse Road Type IV Landfill

Parameter Method*
Cadmium (total) EPA 200.7/200.8
Chloride EPA 300.0
lron (total) EPA 200.7/200.8
Manganese (total) EPA 200.7/200.8
Total dissolved solids EPA 160.1
Zinc (total) EPA 200.7/200.8
Specific conductance EPA 120.1
(field and laboratory)
pH (field and laboratory) EPA 1501
Nonpurgeable organic compounds EPA 4151
3 replicates per well per event

* U.S. Environmental Protection Agency, Methods for
Chemical Analysis of Water and Wastes, March 1983

In addition to the parameters in Table 11-2, monitoring wells MW-4 and MW-11 shall be
sampled and tested for the parameters listed in Table 11-3.
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Additional Monitoring Parameters for MW-4 and MW-11

Table 11-3

Greenhouse Road Landfill, LP
Greenhouse Road Type IV Landfill

Parameter Method*

Antimony (total) EPA 200.7
Arsenic (total) EPA 200.7
Barium (total) EPA 200.7
Beryllium (total) EPA 200.7
Calcium (total) EPA 215.1
Cobalt (total) EPA 200.7
Chromium (total) EPA 200.7
Copper {total) EPA 200.7
Lead (total) EPA 200.7
Magnesium (iotal) EPA 2421
Mercury (total) EPA 245.1
Nickel (total} EPA 200.7
Potassium (total) EPA 258.1
Selenium (total) EPA 200.7
Silver (total) EPA 200.7
Sodium (total) EPA 273.1
Thallium (total) EPA 200.7
Vanadium (total) EPA 200.7
Phthalates EPA 525

* Equivalent or better methods may be substituted.
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Table 11-3 (continued)

Additional Monitoring Parameters for MW-4 and MW-11
Greenhouse Road Landfill, LP

Greenhouse Road Type IV Landfill

Volatile Organic Compounds (VOCs)

EPA Method 502.2
Reporting Limit

EPA Method 524.2
Reporting Limit

{pg/L) {pg/L)
benzene 0.5 1
bromobenzene 0.5 1
bromochloromethane 0.5 1
bromodichloromethane 0.5 1
bromoform {tribromomethane) 0.5 1
bromomethane 0.5 1
n-butylbenzene 0.5 1
sec-butylbenzene 0.5 1
tert-butylbenzene 0.5 1
carbon tetrachloride 0.5 1
chlorgbenzene 0.5 1
chloroethane (ethyl chloride) 0.5 i
chloroform (frichloromethane) 0.5 1
chloromethane 0.5 1
2-chiorotoluene 0.5 1
4-chiorotoluene 0.5 1
1,2-dibromo-3-chloroprapane (DBCPY 0.5 3
dibromochloromethane({chlorodibromomethane) 0.5 1
1,2-dibromoethane{ethylene dibromide, EDB)Y' 0.5 1
dibromomethane 0.5 1
1,2-dichlorobenzene 0.5 1
1,3-dichlorobenzene 0.5 1
1,4-dichlorobenzene 0.5 1
dichlorodifituoromethane 0.5 1
1,1-dichloroethane (ethylidene chioride) 0.5 1
1,2-dichloroethane (ethylene dichloride} 0.5 1
1,1-dichloroethylene {1,1-dichloroethene) 0.5 1
cis-1,2-dichloroethylene (cis-1,2-dichloroethene) 0.5 1
trans-1,2-dichloroethylene (tfrans-1.2- dichlcroethene) 0.5 1
1,2-dichloropropane (propylene dichloride) 0.5 1
1,3-dichloropropane 0.5 1
2-2-dichloropropane 0.5 1
1,1-dichloropropeng 0.5 1
cis-1,3-dichloropropene 0.5 1
frans-1,3-dichloropropene 0.5 1
ethylbenzene 0.5 1
hexachlorobutadiene 0.5 1
p-isopropyltoluene 0.5 1
isopropylbenzene 0.5 1
methylene chloride {dichloromethane) 0.5 1
naphthalene 0.5 1
n-propylbenzene 0.5 1
styrene 0.5 1
1,1,1,2-tetrachlorcethane 0.5 1
1,1,2,2-tetrachloroethane 0.5 1
tetrachlorogthylene {tetrachloroethene) 0.5 1
toluene 0.5 1
1,2,3-trichiorobenzene 0.5 1
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Table 11-3 (continued)

Additional Monitoring Parameters for MW-4 and MW-11

Greenhouse Road Landfill, LP
Greenhouse Road Type IV Landfill

EPA Method 502.2 EPA Method 524.2
Volatile Organic Compounds (VOCs) Reporting Limit Reporting Limit
(ug/L) (bgiL)
1,2 4-trichlorobenzene 05 1
1,1,1-trichloroethane {methylchloroform) 0.5 1
1,1,2-trichioroethane 0.5 1
trichloroethylene (trichloroethene) 0.5 1
trichloroflucromethane (CFC -11) 0.5 1
1,2, 3-trichloropropane 0.5 1
1,2 4-trimethylbenzene 0.5 1
1.3,5-trimethylbenzene 0.5 1
vinyl chloride 0.5 1
oxylene 0.5 1
m&p-Xylene 1.0 2

* Equivalent or better methods may be substituted

' For VOCs that have reporting limits higher than maximum contaminant levels, reporting will be based on
the flag protocol as outlined in the TCEQ GWSAP Guidance Document. This will consist of reporting any
quantifiable amount between the reporting limits and the MDL with a "J" symbol beside the result with an

explanation noted at the bottom of the page.
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