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PREFACE 

This report was prepared by Applied Research Associates, Inc. New England Division, 
415 Waterman Road, South Royalton, Vermont for the United States Air Force Research 
Laboratory, Air Expeditionary Forces Technologies Division, AFRL/MLQL, 139 Barnes Drive, 
Suite 2, Tyndall Air Force Base, FL 32403-5323 for contract numbers F08635-93-C0020, SSG 
Subtask 8.05 and F08637-98-C6002 SSG Subtask 32.03S. 

This final report describes a project to compare the performance of direct push 
monitoring wells with that of conventionally-installed wells for long-term groundwater 
monitoring of corrective action sites. 

The authors wish to acknowledge the technical and logistical support of Tom Best of 
Hanscom AFB, USAF 66 SPTG/CEVR and of the technical support of the Environmental 
Protection Agency Region 1 and the Air Force Center for Environmental Excellence. 

The work was performed between August 1996 and February 2000. The AFRL/MLQL 
project officers were Mr. Bruce Nielsen, lLt Debbie Davis, and lLt Gina Graziano. 
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EXECUTIVE SUMMARY 

Beginning late in 1996, the Air Force Research Laboratory undertook the first phase of a 
long-term program to compare the performance of direct push monitoring wells with that of 
conventionally-installed wells for long-term groundwater monitoring of corrective action sites. 
On average, long term monitoring accounts for nearly a third of the life cycle cost of corrective 
action. Wells emplaced using direct push technology have been shown to be less costly to install 
than conventional, auger-drilled wells. However, their use for long-term monitoring does not yet 
enjoy widespread regulatory acceptance. 

The goals of the project reported here were to (a) emplace 40 or more direct push wells in 
proximity to, and paired with, conventional auger-drilled wells at an Air Force corrective action 
site, matching well construction details as closely as practical, (b) to collect and analyze samples 
from both well types in the matched pairs on two separate occasions for laboratory analysis of 
volatile organic chemicals (VOCs) in groundwater, and (c) to determine whether any statistically 
significant difference in the outcome of the VOC analyses resulted from the difference in 
installation method of the wells. 

Sites at Hanscom Air Force Base (AFB) and Hanscom Field were selected as the 
locations at which to conduct the study. A comprehensive Work Plan was prepared and received 
the approval of the Air Force Center for Engineering Excellence (AFCEE) and state 
(Massachusetts) and federal (US Environmental Protection Agency, Region 1) regulators. The 
Work Plan included protocols for well installation, sampling, chemical analysis, and statistical 
comparisons, as well as a site specific Health and Safety Plan (HASP) and Quality Assurance 
Project Plan (QAPP). 

Sixty-four existing conventional monitoring wells were selected as candidates with which 
to compare the performance of direct pushed wells. Direct pushed wells were successfully 
installed adjacent to 43 of these existing wells, creating the same number of matched pairs. 
Screen lengths and elevations of screened intervals, as well as well diameter, were matched as 
closely as possible in all pairs. However, screen slot sizes were allowed to vary in some cases, as 
was the schedule (or duty) of PVC riser used, due to the unique demands of direct push 
installation. Wells were installed to depths as shallow as 13 feet and as great as 65 feet. 

Two rounds of sampling and analysis were successfully completed between March 1997 
and April 1999, adhering strictly to a low-flow sampling protocol and evaluating a suite often 
volatile organic analytes. Paired data statistical tests were used to compare the performance of 
the two well types because of their ability to neutralize the influence of extraneous factors (e.g., 
location of the well pair within the contaminant plume, location with regard to local variation in 
the hydrogeology, length and depth of the screened interval, etc.) which may vary from pair to 
pair but are assumed to have the same influence within each pair. 

Statistical testing was conducted on the differences of paired observations of analyte 
concentration, as well as on differences in water quality parameters measured during purging of 
the wells for sample collection. In the cases where the distribution of differences (or differences 
of log values) was found to be normally distributed by application of the Shapiro-Wilk W test, 
the Student's t test was applied to the data set to test the null hypothesis that the mean of 
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differences was equal to zero. For cases in which the paired difference data were found to be 
non-normally distributed, the Sign Test and Wilcoxen Signed Rank Test, non-parametric 
equivalents to the paired data Student's t test, were applied. 

Volatile organic analytes included in the comparison consisted of trichloroethene, eis-1,2- 
dichloroethene, trans- 1,2-dichloroethene, vinyl chloride, 1,1-dichloroethane, benzene, toluene, o- 
xylene, and 1,4-dichlorobenzene. Water quality parameters consisted of temperature, specific 
conductivity, dissolved oxygen, pH, and turbidity. 

With only one exception among all analytes and water quality parameters for which 
results were compared, the results showed that no statistically significant difference between the 
performance of the two well types could be discerned. The exception applied to the analytical 
results for toluene obtained from the first round of sampling. This finding for toluene was not 
reproduced in the second round results. 

The findings provide support for the use of direct push monitoring wells for long-term 
monitoring of corrective action. However, the support is limited to the selected volatile organic 
analytes, water quality parameters, and physical well configurations included in the study, as well 
as to the range of hydrogeologic conditions encountered at the study field site. It is hoped that a 
subsequent phase of the program will be undertaken, allowing an expanded set of analytes, 
additional direct-push well styles, and more hydrogeologic conditions to be examined and 
evaluated based on additional sampling rounds. 
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SECTION I 

INTRODUCTION 

A. OBJECTIVES 

In an effort to reduce the cost of characterization and long term monitoring at hazardous 
waste sites, cone penetrometer testing (CPT) methods and other direct push technologies (DPT) 
are increasingly being used to install groundwater monitoring wells faster and less expensively 
than by conventional methods. A long-term program is envisioned to validate the long-term 
performance of direct push installed wells (DPWs) so that they may become fully accepted for 
long-term monitoring by EPA, other regulators, and groundwater professionals. The project 
reported here, entitled Direct Push Monitoring Point Assessment, undertook the first phase of the 
long-term program. 

The specific objectives of the project were to: (1) use CPT, a direct push technology, to 
install wells alongside conventional monitoring wells (CMWs), (2) collect and analyze 
groundwater samples from the conventional and direct push installed well pairs as a means to 
begin the validation of direct push installed wells for long term regulatory monitoring, and (3) 
conduct a statistical comparison of the results obtained to evaluate the performance of direct- 
pushed wells against the accepted baseline of auger-drilled wells for long-term monitoring. 

One caveat in the study is notable. Comparing contaminant analytical results of 
groundwater sampling from direct push installed wells (DPWs) to those from conventionally 
installed auger drilled wells (CMWs) with the intent to determine their validity implies that the 
CMWs produce empirically, or absolutely accurate monitoring results. In reality, there is no 
universally accepted standard monitoring well or sampling method that produces absolutely 
accurate representation of the groundwater. This is important because in this study we are not 
measuring the accuracy with which samples from DPWs are representative of the groundwater, 
we are only determining whether DPWs produce the same results, statistically, as CMWs. 

B. BACKGROUND 

1.        Rationale 

Installing monitoring wells by conventional methods is typically a time consuming and 
costly component of site characterization and monitoring. It is becoming widely recognized that 
direct push installation technologies are less costly than conventional approaches to well 
installation. Direct push technologies have been used for several years for installing monitoring 
points, which have mainly been used for water level determinations or to collect one-time 
samples during initial site characterization. However, due to a lack of validation data, direct 
push installation techniques have not been widely used and are not yet widely accepted for use in 
long-term monitoring programs. This project reported here was conducted to evaluate the 
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performance of DPT-installed wells for long-term monitoring of volatile organic compounds 
(VOCs) in groundwater. It was not conducted as a cost comparison study. 

2. Cone Penetration Testing 

Among the most developed of direct push technologies is cone penetrometer testing 
(CPT). CPT originated in the Netherlands about 1934 for geotechnical site investigations. The 
first cones were used to perform mechanical measurements of the penetration resistance on a 
conical tip at the end of a series of hollow, cylindrical rods (a "rod string") that were quasi- 
statically "pushed" into the subsurface using the weight of a truck. A friction sleeve was added 
to the cone in 1965 (Begemann, 1965). Electronic measurements replaced mechanical 
measurements in 1948 and were further improved in 1971 (de Reister, 1971). Pore pressure 
probes were introduced in 1975 (Torstensson, 1975 and Wissa et al., 1975), initially as 
independent sensors, but were soon incorporated as part of "standard" CPT instrumentation. The 
modern electronic CPT probe contains the primary geotechnical sensors for tip stress, sleeve 
friction, and pore pressure along with a wide range of options such as an inclinometer to measure 
the tilt of the probe, resistivity, soil moisture, pH as well as other physical and chemical 
parameters. The standard cone is used widely in Europe for geotechnical investigations due to 
the soft nature of many of the European soils. In the United States, significant efforts have been 
made to develop larger, more robust CPT probes suitable for use in the suffer United States soils 
(especially in the western states). Major components of a complete CPT system are the 
instrumented probe and rod string, the data acquisition and control unit, the hydraulic push 
apparatus, and the vehicle on which the system is mounted. The common configuration provides 
the reaction mass for a hydraulic push force of about 20 tons (18,000 kg). Standard procedures 
for geotechnical application of the cone penetration test were established by the American 
Society of Testing and Materials in 1986. This standard applies to probes of 1.44 in or 1.75 in 
(3.658 cm or 4.445 cm) diameter. 

3. CPT for Site Characterization 

Using the cone penetrometer for environmental site characterization represents a 
relatively recent application of the technology. Due primarily to the high cost of drilling at their 
contaminant sites, both the Department of Defense (DOD) and Department of Energy (DOE) 
have supported programs to develop advanced chemical sensors and sampling methods for CPT 
(Bratton, et al., 1993; Gildea, et al., 1995; Montgomery, et al., 1996; Farrington and Bratton, 
1997) as a means to reduce site characterization expenses. Significant advantages of CPT for site 
characterization include: 

• Eliminating drilling wastes and the need for treatment and disposal of drill spoils as 
hazardous material; 

• Providing continuous data on the subsurface stratigraphy in real time; 

• Identifying thin layers of significantly different hydraulic conductivity; 

• Eliminating the possibility of the crew being exposed to the potentially hazardous 
material; 
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• Reducing the possibility of cross-contamination (by pressure grouting the hole as the 
probe is withdrawn); and 

• Speed, when compared to conventional drilling and sampling. 

CPT is an excellent platform for making continuous measurements through the depths of 
contaminated soils. In addition, CPT is useful for pushing monitoring sensors into the 
subsurface, for installing monitoring wells and points, and for taking gas, water, or soil samples 
for environmental testing. 

As mentioned previously, direct push technologies have been used to reduce the cost of 
monitoring well installation. The wells used in this study differ from conventionally installed 
wells in that they don't have a sand pack around the screen area. 

C. APPROACH 

The Direct Push Monitoring Point Assessment project was devised to meet the objective 
of assessing and validating the performance of direct push installed wells (DPWs) for long-term 
monitoring of groundwater. This experimental program has been designed to determine if DPWs 
provide groundwater samples comparable to those provided by wells installed by conventional 
methods. 

D. PROJECT SCOPE 

The first step under the program was to use CPT to install a series of monitoring wells 
adjacent to well-characterized, conventionally installed wells. This approach allows data 
collected from each direct push well (e.g., chemical contaminant concentrations and water 
quality parameters) to be directly compared against data collected at the same time from its 
proximate conventional "paired" well with minimal impact from environmental variables 
(seasonal factors, hydraulic gradient, bioactivity, etc.). Another important element of our 
approach is to match the CPT-installed monitoring well physical characteristics (e.g., casing 
diameter, screen depth and length, number of screen slots, casing material, etc.) as closely as 
possible to those of the conventionally-installed wells, thereby limiting the comparison to the 
installation technique and not the well configuration. 

The second major element in the program is a long-term sampling and chemical analysis 
program. The program is designed to be conducted over a minimum of 5 years in a series of 
"rounds" where both the CPT-installed wells and their corresponding conventional wells are 
sampled and analyzed for select VOCs using EPA-accepted procedures. Each round of chemical 
constituent concentration data is analyzed statistically against the hypothesis that there is no 
difference between the analytical results of samples obtained from CPT-installed well and those 
obtained from conventionally installed monitoring wells. The statistical analysis is performed on 
proximate well pairs and, if the hypothesis holds true over the duration of the program, will serve 
to validate the performance of CPT installed wells. 

The project reported here was to undertake the first phase of the overall Direct Push 
Monitoring Point Assessment program. Under this project, we have initiated the Direct Push 
Monitoring Assessment program at Hanscom Air Force Base and Hanscom Field near Boston, 
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MA. CPT monitoring wells have been installed adjacent to conventionally-installed groundwater 
monitoring wells at the sites and the first two rounds of sampling and analysis have been 
completed. The remainder of this report describes the procedures developed under the program 
and presents results for the initial two rounds of validation sampling and analysis. The report 
concludes with our recommendations for further rounds of validation testing. 
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SECTION II 

TEST DESCRIPTION 

A. PROJECT PLANNING 

The first phase of the experiment consisted of developing a Work Plan. The Work Plan 
outlined the purpose of the experiment, field conditions, field methods, analytical methods, 
QA/QC procedures and safety. A copy of the Work Plan is included with this report as 
Appendix A. To avoid duplication, the elements of the Work Plan are included herein by 
reference only. 

B. SITE DESCRIPTION 

1.        Background 

The Direct Push Monitoring Point Assessment Program took place at two operable units, 
OU-1 and OU-3, of Hanscom Field and Hanscom AFB. Hanscom AFB and Hanscom Field are 
situated approximately 14 miles northwest of Boston, Massachusetts, in the towns of Bedford, 
Concord and Lincoln. Hanscom Field is a civilian airport currently operated by the 
Massachusetts Port Authority (Massport). Hanscom AFB is a military installation located 
adjacent to and southeast of the airfield. 

Prior to 1974, Hanscom Field was used as a military airport by the Air Force. During this 
time, hazardous substances were generated by support operations and disposed of at different 
sites on the airfield. In addition, flammable materials were ignited and extinguished during fire 
training exercises performed at selected sites on the airfield. These sites, contained in OU-1, are 
as follows: 

Site 1: Fire Training Area II 
Site 2: Paint Waste Disposal Area 
Site 3: Jet Fuel Residue/Tank Sludge Disposal Area 
Site 5: Fire Training Area I. 

To assess potential soil and groundwater contamination associated with these previous 
activities, Haley and Aldrich, Inc. (H&A) completed a remedial investigation culminating in a 
report ("Installation Restoration Program, Phase rV-A, Remedial Investigation Report for Sites 
1-5 of Area 1") dated May 1988. This assessment detected volatile organic compounds in 
groundwater in three separate aquifers. In response to these findings, a groundwater treatment 
facility was installed at the airfield. The treatment facility consists of three collection trenches 
located at Sites 1,2, and 3, and four bedrock interceptor wells located along the northern 
Hanscom Field property boundary. Collected groundwater is pumped to an air stripping tower, 
treated, and then routed to a drainage ditch, which discharges into the wetlands to the north, 
and/or routed to recharge basins at Sites 2 and 3, where it is reintroduced to the groundwater. 
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Currently, groundwater is being collected from each of the installed trenches and bedrock 
interceptor wells. 

Figure 1. Hanscom AFB and Hanscom Field test site locations. 
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2.        Hydrogeologie Setting 

Hanscom Field is located on a flat-lying plain with a general relief of less than 10 ft. over 
a distance of approximately 3 miles. This feature is an ancient lake basin that was formed and 
subsequently filled in by sediment during the last phase of glaciation in New England. The plain 
extends beyond OU-1 to the north and west. To the south and east, this plain is bounded near the 
limit of OU-1 by low-lying hills of glacial till and gravel. Other topographic features include 
Hartswell Hill and Pine Hill. These are till-covered, isolated hills located at the northern and 
western boundaries of OU-1, respectively. The hills provide a relief of approximately 100-ft 
above the surrounding plain. 

The principal drainage features in the vicinity of OU-1 are the Shawsheen River, which 
originates in the east end of the air field and flows toward the northeast, and Elm Brook, which is 
located west of the airfield and ultimately flows northwest and into the Shawsheen River. 
Surface runoff at Hanscom Field is controlled by a storm drain system that includes drainage 
ditches, culverts, and subdrains. This system drains into Elm Brook, the Shawsheen River and 
the wetlands northeast of OU-1. 

Test borings completed during an Installation Restoration Program have identified three 
principal soil deposits underlying OU-1. From upper to lower, these soils are an outwash 
section, a lacustrine section, and a till section. The till section is deposited above bedrock, 
consisting primarily of granite, with lesser amounts of quartz diorite and gneiss. 

The upper most outwash section measures 0 ft to 33 ft in thickness and consists primarily 
of fine sand. Locally this unit is composed of medium to coarse sand with lesser amounts of 
gravel. The underlying lacustrine section consists of interbedded silt, clay, and fine sand. The 
unit varies in thickness from 0 ft to 60 ft. Beneath the lacustrine section is a till deposit which 
locally grades into a lower outwash unit. This unit measures from 0 ft to 88 ft in thickness. 

These geological units define three separate aquifers. The outwash section comprises the 
area's near-surface unconfined aquifer. The till section, positioned beneath a thick sequence of 
lacustrine clay, silt and fine sand, forms a lower, semi-confined aquifer. A third aquifer has been 
encountered by monitoring wells installed into bedrock. 

C.       SITE SELECTION 

Before individual wells were selected for the study, each of the contaminated sites at 
Hanscom AFB and Hanscom Field were evaluated against the data quality objectives. Sites 1, 2 
and 21 were selected based on the range of contaminants present at the sites, distribution of 
existing wells and ease of access to these sites. Obtaining access to each of these sites did not 
impact operations on the AFB or at the air field. 

Site 21, also known as the Fuels Site for this study, is located on Hanscom AFB, 
southeast of the airfield (Figure 1). Site 21 was formerly used for fuel and gasoline storage and 
distribution. Between 1945 and 1973 the site was used for jet fuel and aviation gasoline and 
during the 1970s the site was only used for heating and fuel oils. During this period, several 
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Spills were identified in the vicinity of former buildings and areas of this site. In 1990 the storage 
tanks were removed and the land is now in use as a general storage area. In September of 1995, a 
soil vapor extraction and passive groundwater collection system began operation to remove 
subsurface contamination. 

1.        Conventional Well Selection 

From a list of all of the wells at sites 1,2, and 21, a total of 64 possible locations were 
selected to cover the range of interest of concentration values and to include wells in both the 
upper and lower aquifer. The study focused on wells bearing lower concentrations because these 
levels were presumed to be of greatest interest for regulatory monitoring, and thus most 
appropriate to the study. The principal benchmarks of regulatory concern are action limits and 
cleanup targets, both being defined by characteristically low concentrations. The goal was to 
install paired wells at approximately 40 of the 64 candidate locations identified. As discussed in 
the results section, a total of 43 functioning direct-pushed wells were successfully installed for 
use in the study. 
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B110-MW 

Figure 2. Map of Sites 1 & 2 showing the locations of conventionally installed 
monitoring wells. Direct push installed monitoring wells were installed 
within 5 to 10 feet of the conventionally installed wells. 
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Figure 3. Map of Site 21 showing the locations of conventionally installed 
monitoring wells. Direct push installed monitoring wells were installed 
within 5 to 10 feet of the conventionally installed wells. 
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D.       DIRECT PUSH MONITORING WELLS 

1.        Location and Placement 

In order to isolate the effects of the well installation technique as the only significant 
comparative variable in the validation study, we sought to minimize all other potential influences 
on the results obtained from the CPT-installed versus conventionally installed monitoring wells. 
Perhaps the most obvious potential source of variability is the distribution of wells in relation to 
the distribution of contaminants in the heterogeneous subsurface environment. To minimize 
these spatial variances, the CPT-installed wells were located as closely as practical to the existing 
auger-drilled wells. In addition, screened intervals were matched as closely as possible in the 
vertical dimension so that sampling from consistent depths was maintained within well pairs. 

2.        Construction Details 

The physical configuration of wells can also have a significant impact on sampling, and 
the subsequent analytical results. For example, at a fixed flow rate, the time required to 
effectively purge a 4-inch diameter well would be significantly longer than the time required to 
purge a 2-inch diameter well in the same formation. Therefore, identical purge times or volumes 
would likely result in non-identical samples. 

Variability in the physical parameters of well construction (i.e., materials and dimensions) 
between the two well populations was allowed only to the extent that it was necessary to permit 
establishment of functional direct pushed monitoring points. Wells were constructed of 2-inch 
diameter schedule 80 PVC with flush threaded joints. Although some of the conventional wells 
were constructed of schedule 40 PVC, schedule 80 was used in the direct-pushed wells because 
the heavier duty material is necessary to resist the additional stress that direct-pushed wells 
receive upon installation. This difference results in a slight reduction of the inside diameter of 
the well. Each riser section was one meter (3.28 feet) long with an outside diameter of 2.375 
inches. 

Another important construction parameter is the slot size, due to its effect on bulk 
permeability of the screened well interval. Differences in permeability will result in different 
time scales for reaching dynamic equilibrium, including both chemical (partitioning) and 
physical (flow) equilibrium between the water outside the well, the water inside the well, and the 
headspace above the well water. Also, because direct push installation displaces material into the 
surrounding formation rather than removing it, and since conventional wells are surrounded by a 
high permeability non-native sand pack, lower permeability may result around the direct push 
wells. Although slot sizes were matched to the maximum extent practical, some variation was 
allowed as discussed below. 

While the existing conventional wells utilized both 0.010-inch and 0.020-inch screen slot 
sizes, all direct push well screens were constructed of 0.020-inch slots. The larger slot size 
enables more effective well development, and compensates for the potentially lower permeability 
of the formation in contact with direct push wells, which can be due to differences in installation 
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technique, including the exclusion of an annular sand pack. Since a CPT-installed well does not 
have a non-native sand pack around it, aggressive well development is performed to remove the 
fines from the immediate formation material, effectively creating a natural sand pack. We have 
found that with the larger, 0.020-inch slot size we can more effectively mobilize and remove 
these fines during well development. The screen sections were configured to match as closely as 
possible the existing conventionally installed wells in terms of their top and bottom elevations. 

In most cases, a silt trap was installed on the CPT-installed wells even when not present 
on the conventionally installed well. Inclusion of a silt trap is common practice which helps 
maintain the effective screen area on CPT-installed wells. On the conventionally installed wells, 
a silt trap is usually not needed because the annular sand pack installed around drilled well 
screens provides a place for mobile fines to settle before entering the well. CPT-installed wells 
do not have a sand pack around the screen to reduce silt infiltration so even low silt content 
material will produce silt infiltration. The inclusion of a silt trap allows the silt to collect below 
the screen interval away from the sampling zone. In the present study, a circumstance in which a 
silt trap would not have been included on the CPT-installed wells would be when the bottom of 
the screen of the conventionally installed well extended to the top of the bedrock. In this 
situation the bottom of the screen of the CPT-installed well would also be installed as close to the 
bedrock as possible, leaving no room for inclusion of a silt trap. 

3. Installation Procedure 

New CPT-installed monitoring wells were installed according to standard installation 
procedures developed by ARA. A schematic of this well installation procedure is presented in 
Figure 4. 

During Installation After Installation 

1.75"CPTPushRod 

^  2" SCH 80 +. 
PVC 

2" SCH 80  >■ 
Slotted 

PVC 

2.5" Steel Tip J 
Figure 4. Schematic of 2-inch diameter PVC well installation with Cone Penetration 

Technique (CPT). 
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Before each new well was installed, a 1.75-inch standard CPT cone was advanced to the 
design well completion depth. This first penetration measured the geologic conditions at the well 
location and provided a guide hole for the larger diameter well. During each pilot penetration, 
CPT data were acquired and recorded, and used to generate a field plot upon completion of the 
hole. CPT profiles are contained in Appendix B. 

Most of the DPT-installed wells included a one-meter section of solid riser beneath the 
screened interval to serve as a silt trap, or sump. Installation of each well began by threading a 
sacrificial stainless steel or high-strength plastic tip, which acted as the drive point, into one end 
of the bottom section of well casing, either solid (sump) or slotted (screen). The remainder of the 
screen sections and solid riser were then threaded onto the other end as the drive point was 
lowered to the ground. Once the sacrificial tip reached ground surface (beneath the truck), the 
steel push rods, with a blunt tip attached, were lowered inside the well material until the blunt 
end rested behind the sacrificial tip. Enough rods were added so that the end of the rods 
extended beyond the top of the well material and the CPT head clamp on the CPT rig could 
clamp the rods and not the well material. Installation began as the CPT rods, in compression, 
drove the sacrificial tip into the ground, pulling the trailing well material in with it. Additional 
screen and riser sections were added as necessary until the desired installation depth was 
achieved. 

Upon reaching the planned well completion depth, the CPT rods were removed from 
within the well casing and a depth indicator was lowered down the well to verify the total depth 
of the well. This information was recorded on the well installation reports. During removal, the 
rods were decontaminated using the CPT rig's steam cleaner. Water generated during the rod 
decontamination process was containerized in a 55-gallon drum and delivered to the on-site 
groundwater treatment facility for disposal. 

A flush-mounted manhole cover was installed and set in an eighteen (18) inch square 
concrete cap. The well riser was cut approximately 2 to 3 inches below the top of the cap before 
the manhole cover and cap were installed. Due to the winter conditions the well locations were 
marked with wood stakes which had been spray painted with fluorescent marking paint. The 
man hole covers and concrete caps were installed in the spring. 

4.        Well Development 

Development of CPT-installed monitoring wells was conducted with the Aardvark well 
development system. This system is a combination of a mechanical surge block and a venturi 
airlift silt and water pump. The Aardvark system was cleaned in a liquinox water bath before 
each use to avoid cross-contamination. Development was achieved by raising and lowering the 
Aardvark development head in the well repeatedly over a two-foot section of the well screen. 
During this process field readings were taken of the purge water's temperature, pH, and turbidity 
at a rate of 1 reading per removed well volume. Field parameters were measured with a YSI 
Model 6820 field water quality tester. Instrument specifications and calibration procedures are 
included in Appendix D. The Aardvark process continued until these parameters stabilized (less 
than 0.2 pH units or a 10 percent change for the other parameters among four consecutive 
readings) and the water was clear and free of fines. 
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The existing, conventionally-installed monitoring wells were not developed under this 
study, since these wells were previously developed and are part of a separate, on-going water 
quality study. Well development logs for the DPW are contained in Appendix D. 

E.       SAMPLING AND ANALYSIS 

The objectives of this sampling program were to collect water samples from two-inch 
diameter wells using a sampling method that is suitable for collection of water contaminated with 
volatile organic compounds (VOCs) and is generally accepted by regulatory agencies such as the 
EPA. Other requirements were that the groundwater table varies from 2 feet to 20 feet below the 
ground surface. The primary concentration range is near the action MCL level. 

A decision was required as to what sampling techniques and analytical methodology 
should be used to compare the populations of monitoring results from the two well types. We 
determined that this methodology should be chosen to maximize relevance to the intended 
purpose of the study results (i.e. to promote regulatory acceptance). For this reason, only 
sampling and analysis procedures considered standard within the framework of the long-term 
monitoring requirements of major regulatory programs, such as the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) (also known as 
Superfund), and the Resource Conservation and Recovery Act (RCRA) were considered for use. 
Accordingly, we required the data quality of the study to meet or exceed the typical data quality 
objectives of these programs. Thus, all samples were collected and analyzed according to typical 
(RCRA and CERCLA) requirements and EPA technical guidance directives to ensure that the 
results of the experiment are valid in the context of regulatory required long-term monitoring. 

1.        Groundwater Sampling 

For this study, we selected a relatively new technique published by the EPA Region I in 
July, 1996. In this document, titled "Low Stress (low flow) Purging and Sampling Procedure for 
the Collection of Groundwater Samples from Monitoring Wells," the EPA "provides a general 
framework for collecting groundwater samples that are indicative of mobile organic and 
inorganic loads at ambient flow conditions." This document is included in the Work Plan 
(Appendix A) for reference. 

The first round of sampling was conducted during April and May of 1997, and the second 
round in September of 1998. However, re-sampling of the second round in March and April of 
1999, was required due to uncorrectable errors in laboratory analyses. 

a.  Equipment 

During the first round, samples were collected using a stainless steel Grundfos Redi- 
flow™ submersible pump which was shared among the wells. Since the pump and tubing were 
shared, they were decontaminated before each sampling round and after each well was sampled 
according to the procedures described below. 
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During the second round, samples were collected using a stainless steel non-dedicated 
submersible bladder pump with dedicated tubing. During this round, only the pump was 
decontaminated before each sampling round and after each well was sampled. The tubing was 
not decontaminated since each well had its own dedicated segment which was not re-used. 

All sampling equipment was decontaminated before the beginning of each sampling 
round and after each well was sampled. If dedicated tubing was not used, the outside of the 
sampling tubing was decontaminated during retraction of the sampling pump. After the pump 
had been removed from the well it was placed in a water and Liquinox   bath. Three pump 
volumes were pumped through the pump and sampling tubing (if non dedicated). This process 
was repeated for two baths of tap water rinse and again in a bath of reagent free water. 

b. Well Purging 

Prior to collecting groundwater samples from each well, water was purged from the well 
until the field measurements of turbidity, conductivity, temperature, dissolved oxygen, and pH 
stabilized. Purged water was pumped through the flow through cell of a YSI Model 6820 sonde 
to measure water quality parameters during purging. Field parameters were recorded at regular 
intervals (at least once per well volume), typically of five to ten minutes. In slight deviation from 
the sampling protocol, oxidation-reduction potential (ORP) was not monitored, as equipment for 
measuring this parameter was not available. 

Also, before and during purging, water levels were measured using a Solinst water level 
meter calibrated to 0.01 feet. The probe portion of the water level meter was decontaminated 
before each measurement by soaking with a Liquinox™ solution and rinsing with tap water and 
again with distilled water. Purge water generated during the groundwater sampling and 
decontamination water was containerized in 55-gallon drums and delivered to the on-site 
groundwater treatment facility for disposal. Purge procedures and stabilization guidelines are 
covered in the Work Plan (Appendix A). 

c. Sample Collection 

For each well the pump was positioned at the mid-point of the screened interval. If this 
location is less than 2 ft above the bottom of the well, then the pump was positioned at 2 ft above 
the bottom of the well. Each sample was collected in a 40-ml glass vial with a Teflon-backed 
septum. Purchased sample vials were pre-cleaned and suitable for purgeable volatile organic 
analysis (PVOA). The vials were preserved with hydrochloric acid (HC1). Groundwater from 
the site was tested before hand to determine how many drops were required to increase the 
acidity to a pH of 2. 

Sample containers were filled such that no air was retained within the sample vial. The 
absence of headspace was verified by turning the capped vial upside down and tapping the lid 
while watching for bubbles. Sample labels with requisite identification data were affixed to each 
vial. Vials were labeled with the date and time of collection, sampling personnel's initials, well 
ED and depth, and a unique sequence number. The same information was recorded in the field 
sampling logbook. 
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d.  Sample Handling and Chain-of-Custody 

Each sample set of more than one vial was placed in a single, sealed plastic bag. Filled 
sample vials were stored at four degrees centigrade in a refrigerator or ice-containing insulated 
cooler until delivery to the analytical laboratory. 

Samples to be analyzed by the CLP laboratory were packed into a separate cooler at the 
end of the sampling day. This cooler was packed with a bottom layer surrounding the sample 
containers. A Chain-of-Custody Form was signed and placed in a resealable plastic bag within 
the cooler and the cooler was sealed with tape and a Chain-of-Custody Seal, such that the seal 
must be destroyed before accessing the cooler. The cooler was shipped to the laboratory by 
overnight express (or equivalent) mail from the field. 

Chain-of-Custody Forms accompanied all samples delivered to each laboratory. The 
forms listed the number of vials of each size contained in each cooler. They were signed and 
dated by field personnel at the time of packing for shipment from the field, and by laboratory 
personnel at the time of receipt in the laboratory. 

2.        Analytical Chemistry 

a. Analytes 

The analytes of interest for the study, all volatile organic compounds (VOCs), were 
chosen on the basis of two criteria: 

• Significance to the Hanscom base Installation Restoration Program (IRP) in terms of 
relevance to their regulatory obligations, and 

• documentation of prior occurrence in the groundwater at the demonstration site. 

While the second criterion is obvious, the first criterion was a function of the ultimate 
objective of the study, which is to validate the use of direct push monitoring points versus the 
baseline monitoring technology for use in regulatory monitoring programs. These criteria 
resulted in the selection of the following nine VOC for inclusion in the study: benzene, toluene, 
xylene, trichloroethene, cis-l,2-dichloroethene, trans-1,2-dichloroethene, vinyl chloride, 1,1- 
dichloroethane, and 1,4-dichlorobenzene. 

b. Methods 

Chemical analyses of field samples were performed for selected compounds using EPA 
SW-846 methods. The first round samples were analyzed by ARA's New England Division 
laboratory using EPA Method 5021 static head space sample concentration and modified EPA 
method 8021 for the analysis of volatile organic compounds in water. Modifications to method 
8021 included: the use of a capillary column in place of a packed column; the use of a flame 
ionization detector (FID) in parallel with an electron capture detector (ECD) instead of a photo- 
ionization detector (PID) and electrolytic conductivity detector (ELCD); and truncation of the 
standard analyte list. The truncated target analyte list included only the purgeable halocarbons 
and aromatics presented above. 
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c. Equipment 

The instrument configuration at ARA's laboratory consisted of Tekmar 7000 Static 
Headspace sampler connected directly via a heated transfer line to the split/splitless capillary 
injection port of a Hewlett-Packard 5890 series n gas Chromatograph equipped with electronic 
pressure control (EPC). The injection port was run in splitless mode to optimize the detection of 
trace analytes. 

Split samples for laboratory Quality Assurance/Quality Control (QA/QC) were sent to 
Inchcape Testing Services (ITS) Environmental Laboratories (Colchester, VT). Analysis of splits 
was performed using Gas Chromatography/Mass Spectrometry (GC/MS) following EPA Method 
8260. All of the second round samples were sent to Severn-Trent Laboratories (formerly ITS) 
where they were analyzed by Gas Chromatography/Mass Spectrometry (GC/MS) method 8260. 

d. Laboratory Procedures 

The Gas Chromatography (GC) equipment used by ARA was calibrated according to the 
procedures specified in EPA method 8021. For each analyte of interest, a five-point calibration 
was developed including one at a concentration near, but above the method detection limit. The 
other concentrations correspond to the expected range of concentrations found in the actual 
samples or defined the working range of the detector. A linear calibration curve was derived for 
each analyte by a least squares best fit through the five calibration points plus the origin.  The 
calibration curve was considered acceptable if the correlation coefficient is greater than or equal 
to 0.995. Retention time windows included plus or minus three standard deviations of the mean 
retention times for each analyte measured over a 72-hour period. The instrument was re- 
calibrated under two conditions: before analyzing the samples from each sampling round, and 
upon failure of a quality control check as discussed in the Quality Assurance Project Plan 
(QAPP). 

Calibration standards used by ARA's Laboratory were prepared according to the 
procedures specified by EPA method 8021B. Stock standards were prepared from pure (neat) 
standards, prepared as specified in the method, or purchased as certified solutions. Any required 
dilution of the purchased standards was performed using Level A precision glassware and 
reagent-free water that had been analytically demonstrated to be free of target analytes, at least 
down to the analytical method detection limits. Retention time windows for all of the individual 
peaks were identified by analyzing a 10-ppm dilute standard of each of the individual target 
analytes in accordance with the procedures outlined in SW-846 method 8000. Calibration check 
standards were run at a rate of one every ten samples and included each of the target analytes at a 
concentration of 20 ppb. These standards were made up independently from the dilutions used to 
make the calibration standards. All calibration standards were purchased from Supelco, Inc. 
(Bellefont, PA). The normal level of certification that accompanies all Supelco standards was 
considered acceptable for the purpose of the project. 

Method 8021 specifies method performance criteria which assume a photo-ionization 
detector (PID) and a Hall electrolytic conductivity detector (HECD) are used in series. Since we 
used different detectors as a modification of Method 8021 it was necessary to conduct an 
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instrument-specific method detection limit (MDL) study for the analysis of samples from the first 
round. 

e.   Quality Assurance/Quality Control 

A comprehensive Quality Assurance Project Plan (QAPP) to assure quality in both 
sampling and analysis was developed for this project. The QAPP addresses quality assurance 
associated with all aspects of sampling and analysis of samples. All laboratory work associated 
with this project adhered to the QA/QC procedures contained in the QAPP.   A copy of the 
QAPP is included in the Work Plan contained in Appendix A. 

02/22/01 Page 18 Final Report 



SECTION IV 

TEST RESULTS 

A.       WELL INSTALLATION AND DEVELOPMENT 

One of the goals of this study was to install approximately 40 wells with direct push 
technology, adjacent to conventionally installed auger drilled wells, forming well pairs from 
which to obtain samples for comparison. We completed the well installation and development 
tasks during February and March of 1997. Of the 64 candidate locations identified, we 
succeeded at installing functioning wells at 43. Forty-one of these were installed to depths 
ranging from 17 to 35 feet, and two wells were installed to an approximate depth of 65 feet. 
Twenty-five of the wells installed were at sites 1 & 2 and 18 were at site 21. At the other 21 
candidate locations, wells were either not installed or not used due to the following reasons: 

• At 9 locations, refusal was encountered, where we were unable to obtain the desired 
depth of penetration. 

• Nine wells were skipped because either (a) confidence was low, based on boring logs 
and previous attempts, that the desired depth would be achievable, or (b) we had 
already succeeded in installing enough wells for the study. 

• At one well, casing damage was discovered following installation. 

• At the final two wells, both wells in the pair were pumped dry due to nearby Pump 
and Treat remediation operations. 

An installation summary of the wells used in this study is presented in the following 
tables. Complete field records of the installation and development activities, including CPT 
sounding profiles, well construction logs, and well development logs appear in Appendices B, C, 
and D, respectively. 
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Table 1   Well installation summary showing all candidate locations and which 
locations were selected for well installation. 

Monitoring Wells 
Well 
No. 

Site No. 1 
B102-MW 
B103-MW 
B104-MW 
B238(S) 
B239(T) 
CW-4 
P01-4SA 
RAP1-1T 
RAP1-3S 
RAP1-4S 
RAP1-5S 
RAP1-6S 
RAP1-6T 
RFW-15 
Site No. 2 
B101-MW • 
B105-MW • 
B106-MW • 
B107-MW • 
B108-MW X 

B109-MW • 
B115-MW X 

B126-MW X 

B130-MW • 
B241(S) • 
B242(T) X 

OW2-1 • 
OW2-2 • 
OW2-3 - 
OW2-4 • 
OW2-5 - 
OW2-6 • 
OW2-7 • 
P02-1S - 
RAP2-2S • 
RAP2-2T • 

RAP2-3S • 
RAP2-4S • 
RAP2-4T X 

RAP2-5S • 
RAP2-5T - 
RFW-11 • 

Direct Push 
Installation 

Status 

• 
• 
• 
• 
x 
x 

• 

• 

Well and Screen Construction 
Total 
Depth 

(feet B.G.S.) 

14.0 
15.0 
13.0 
12.0 
30.0 
25.0 
13.1 
23.8 
17.5 
14.7 
13.5 
14.5 
44.7 
15.6 

18.5 
15.0 
14.0 
14.0 
78.0 
69.0 
59.0 
61.7 
14.0 
17.0 
49.0 
15.0 
20.0 
25.0 
30.0 
25.0 
20.0 
20.0 
18.0 
19.9 
75.3 
23.6 
25.0 
41.4 
14.6 
32.9 
17.2 

Top 
Depth 

(feetB.G.S.) 

3.0 
5.0 
3.0 
5.0 

23.0 
15.0 
3.0 

18.7 
0.0 
0.0 
0.0 
0.0 

29.6 
5.8 

3.5 
5.0 
4.0 
4.0 

68.0 
59.0 
52.0 

51.7 
4.0 
3.0 

43.0 
10.0 
15.0 

20 
25.0 

20 
15.0 
15.0 
5.5 
0.0 

60.1 
0.0 
0.0 

31.4 
0.0 

17.7 
7.2 

Bottom 
Depth 

(feetB.G.S.) 

14.0 
15.0 
13.0 
10.0 
28.0 
25.0 
13.1 
23.8 
17.5 
14.7 
13.5 
14.5 
44.7 
15.6 

18.5 
15.0 
14.0 
14.0 
78.0 
69.0 
59.0 

61.7 
14.0 
16.0 
48.0 
15.0 
20.0 

25 
30.0 

25 
20.0 
20.0 
18.0 
19.9 
75.3 
23.6 
25.0 
41.4 
14.6 
32.9 
17.2 

Monitoring Wells Well and Screen Construction 

Well Direct Push Total Top Bottom 
No. Installation Depth Depth Depth 

Status (feet B.G.S.) (feet B.G.S.) (feetB.G.S.) 
Site No. 21 
MWZ-3 • 20.0 10.0 20.0 
MWZ-4 + 20.0 10.0 20.0 
MWZ-5 • 20.0 10.0 20.0 
MWZ-6 • 18.5 8.5 18.5 
MWZ-7 • 19.0 9.0 19.0 
MWZ-8 • 20.0 10.0 20.0 
MWZ-11 • 22.0 12.0 22.0 
MWZ-12 • 20.0 10.0 20.0 
MWZ-16 X 20.0 10.0 20.0 
MWZ-17 • 20.0 10.0 20.0 
MWZ-19 + 20.0 10.0 20.0 
MWZ-22 • 19.5 9.5 19.5 
MWZ-23 • 19.0 9.0 19.0 
MWZ-24 X 18.0 8.0 18.0 

MWZ-25 + 19.5 9.5 19.5 
OW-2 • 20.0 7.0 20.0 
B20 • 17.0 7.0 17.0 
B37 • 17.0 7.0 17.0 
B38 • 20.0 10.0 20.0 
B39 • 20.0 10.0 20.0 
B40 • 17.0 7.0 17.0 
B41 • 15.0 5.0 15.0 
B42 • 15.0 5.0 15.0 

Site Success 
• 

Refusal 
X 

Skipped Problem 
+ 

Sites 1&2 
Site 21 

25 
18 

7 
2 

9 
0 

0 
3 

Total 43 9 9 3 
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Table 2 Well Construction Details 

Direct Push Wells Conventional Wells 
Screen Screen 

Well Site Sampled Total Top Bottom Silt Total Top Bottom Slot 

No. Round Depth Depth Depth Trap Depth Depth Depth Size 
1        2 (feet B.G.S) (feet B.G.S) (feet B.G.S) (feet) (feet B.G.S.) (feet B.G.S.) feet B.G.S.) (inches) 

Site No. 1 & 2 
B101-MW V;2fl • -2|^1 'riK ■?%$& 18.55 3.28 :-;:*18.50^ 3.50 18.50 0.01 
B102-MW "' {"" • 17.23 A.35 14.19 3.28 14.00 3?66 14.00 0.01 

B103-MW 1 •, ]:V$Ml 5.47 15.31 ,g!Wf'x: "'^.15.001 5.00 15,00 0,01 
B104-MW 8.74 2.50 9.06 no 13.66 aoo 13.00  661 
B105-MW 2 • 18.13 ji^tiÄ 14.85 MMi 15.ftQ 5.00 15.00 .001 
B106-MW 2 17.10 0.70 13.82 3.28 14.00 4.00 14.00 0.01 

BlQ7rMW 2 • 17.21 4.09 13.93 3.28 14.00 4.00 14.00 0.01 
B109-MW 2 """• '"*•'" 62.61 59.33 62.61 no 69.00 59.60 69.00 0.61 
B130-MW -;«2fe • 17.15 4.03 13.87 |?.3£8:< M4,QQ •'K;äfcODl 14.00 0.01 
B238-MW 1 • ""  10.27 4.09 10.65 no 12.66 5.00 10.00 0.01 
B241(S) l.:%% •       • 18.25 5.13 14.97 lM*~' I  fflÖQ, 3.00 16.00 001 
RAP1-4S "l '' •' '""""" 14.63 1.87 "      14.99 no 14.70 6.Ö0 14.70 6*62 
RAP1-5S 1 ''-4WI1 0.66 10.50 no 13,50 0.00 13.50 0.02 
RAP1-6S ""i" ' •       • 17.88 1.83 '      14.95 3.28" 14.50 0.60 14.50 Ö.02 

RAP2-2S 2 •       • 22.84 3.16 ... 19.56 %M$I 19.90 0.00 19.90 0.Q2, 
RAP2-2T "'"2 " """ "•""*""•"'" 62.19 55.63 62.19 no 75.30 *75^30" 0.02 

1AP2-3S Ia2«l • 3;,>ÄaÖ 0.76 23.72 3.28 -23Ä 0.00 23.60 0.02 
RAP2-4S 2 ' "• """•/ 24.52 4.84 24.52 no 25.00 0.00 25.00 0.02 

RAP2-5S V*JU "'wlÄl 1,37 .      14.49 no :-ii:-M£&i .0.00 14.60 0.02 
OW2-1 2 18.18 11.62 14.90 3.28 15.00 10.00 15.00 NA 

OW2-2 2 • ;.VB2M£§ 16.83S . 20.11 328 ,1>2QMH 15.00 20.00 NA 
OW2-4 2 " • ""'"' 33.35 23.51 30.07 3.28 30.00 25.00 30.00 NA 
OW2-6, ii;Ä''y •      • -v2&1ip# 13.26 19.82 3.28 :   20.00, ;;;f§.ooJ 20.00 NA, 
OW2-7 • 2 •• • 23.49 13.65 "20.21 3.28 26.06 15.66 2Ö.66 ""*NÄ"' ' 

1FWÄ-*  .'■£-% ;E;,V '".T:''.":•' 20;34: ."7:22^ 17.06 13.28? «17:20 ,"7.203 17.20 ::"F"'0iÖ2l 

Site No. 21 
B20 7j-mM VYMPM 7.20 17.04 HP 17.00 7.00 17.00 NA 
B37 21 ~~"y "" 16.77 7.33 17.17 no 17.00 7.00 17.06 NA 

i»..  .. ■ '215 17.95 8.11 17.95 no 20.00 . -iGiiMii 20.00 NA 

B39 21 
.    ,      .y 

17.54 7.70 17.54 no 26.00 10.60 20.00 NA 

§40,. SiWl • ,C ATM 7.31 .      17.15 no 17.00 7.00 17.00 NA 
B41 21 "' • 14.84 5.37 15.21 no 15.00 5.06 15.00 NA 

|42.    ■■ 21 • y&i§äßl:. 5.94 15.78 yinp,\ 15,00/ 5.00 15.00 NA 
MWZ-3 

.£,. 
15.50 9.27" "       15.83 no 20.00 16.60 20.00 NA 

MWZ-4 »-211, 17.90 • V.'l&QGi 17.90 no 20.00 10.00 20.00 NA 
MWZ-5 21 "'"*/•'"""' " 20.41 * 10.57 20.41 no 20.00 10.66 20.00 NA 

MWZ-6 21 •      •. 't/l&TJ? a-;S:.-=-8;94s 18.78 no 18.50 8.50 18Ä NA 
MWZ-7 21 •       • 14.03 7.47 14.03 no 19.00 9.00 19.00 NA 

MWZ-8 21 19.88 t^OJlS 20.22 no 20.00 10.00 20.00 NA.. 
MWZ-11 21 '""•""""•" 19.93 10.09 19.93 no 22.00 12.00 22.00 NA 

MWZ-12 'Ä<! • 20.08 10.24 ;,; IÄÖ§ii no .20.00 10.00 20.00 NA 

MWZ-17 21 '"*•""* 18.94 9.10 18.94 no 20.00 10.60 20.00 NA 

MWZ-19 21 14.45 8.24 14.80 no, ii&m. «;i0i0Qi 20.00 NA 
MWZ-22 21 19.54 9.70 19.54 no 19.50 9.50 19.50 NA 
MWZ-23 21 ;'<i,;.ifüS 8.23 18.07 ;„;',;no,, > JO-QQ 9.00 19.00 NA 
MWZ-25 

„. ^ , 
* 15.81"  6.32 16.16 no 19.50 9.50" 19.50 NA" 

OW-2 21 '•:>yf"'-i:',i::yi" '-""?16l37£ 6.89 16.73? 'v;-;np- 20.00 ;;;"7,Qp 20.00? l :;:NA1?SS 

Notes: s    Checked wells were sampled during indicated round. 
Slot Size: All direct push wells have a slot size of 0.020 inches. 
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B.       SAMPLING AND ANALYSIS 

Two separate sampling tasks were completed during April-May of 1997 and in March- 
April of 1999. From the first round of sampling, thirty-one (31) samples were collected and 
analyzed from each well pair resulting in a total of 62 samples. Fourteen quality control replicate 
samples were sent to a contract laboratory for verification. During the second round of sampling, 
20 samples (2 from each of 10 pairs) were collected and sent to Severn-Trent Laboratory 
(Colchester, VT) for analysis. The analytical results form part of the basis for the statistical 
comparisons presented in section C below. The results from monitoring water quality parameters 
during well purging for two sample collection rounds (one for which the VOC analyses were 
conducted incorrectly, and a re-sampling of that round) formed the rest of the data set used in the 
statistical comparisons. 

During each event, all sampling adhered to the low-flow sampling procedure detailed in 
the attached Work Plan. This procedure requires the monitoring of several water quality 
parameters used to indicate when purging has resulted in dynamic steady-state conditions within 
the well and surrounding formation. These parameters included: temperature, specific 
conductivity, dissolved oxygen, pH, and turbidity. The monitoring of oxidation-reduction 
potential (ORP) is also recommended in the protocol, but was not performed due to 
unavailability of appropriate equipment. This monitoring, performed using a handheld analyzer, 
resulted in field sampling logs which contained records of observations of all the monitored 
parameters. With the exception of Round 1 water quality monitoring data, these parameters were 
also subjected in the statistical analyses presented below. The Round 1 data were omitted 
because the sampling apparatus used in Round 1 included a relatively long hose with a 
correspondingly high residence time. This configuration may have resulted in values that, while 
sufficiently indicative of the attainment of steady state conditions for sampling, may not have 
been representative of actual conditions within the well, due to atmospheric influence on the 
hose. The field sampling logs are presented in Appendix E. 

Results of analyses for volatile organic compounds (VOCs) from samples collected 
during the study are summarized in the tables below. Well sampling logs appear in Appendix E, 
and complete analytical results are presented in Appendix F. 
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Table 3. Summary of results of VOC analyses from the first sampling round. 

Direct Push Wells Results Conventional Wells Results 
Analyte n Mean Min Max Std. Dev. Mean Min Max Std. Dev. 

Vinyl chloride 31 6.9 0.5 101.7 23.4 5.9 0.5 89.8 17.4 

1,1-Dichloroethane 31 4.9 0.5 98.4 18.7 5.8 0.5 121.6 22.6 

Benzene 31 41.4 0.3 786.4 145.6 14.2 0.5 194.2 39.1 

Toluene 31 5.2 0.5 49.4 11.0 2.2 0.5 40.4 7.1 

o-Xylene 31 1.1 0.5 6.8 1.5 1.5 0.5 15.3 3.0 

trans-1,2-Dichloroethene 31 26.5 0.1 768.4 137.7 1.4 0.3 12.5 2.3 

cis-1,2-Dichloroethene 31 114.7 0.5 2488.1 457.1 89.5 0.5 2009.6 373.3 

Trichloroethene 31 77.4 0.5 1477.1 268.3 80.6 0.5 1944.2 349.3 

1,4-Dichlorobenzene 31 104.7 0.5 2628.2 469.6 25.7 0.5 104.8 37.7 

Loq(Direct Push Wells Results) Loq(Conventional Wells Results) 
Analyte n Mean Min Max Std. Dev. Mean Min Max Std. Dev. 

Vinyl chloride 31 -0.083 -0.301 2.007 0.614 0.017 -0.301 1.953 0.643 

1,1-Dichloroethane 31 -0.166 -0.301 1.993 0.526 -0.135 -0.301 2.085 0.553 

Benzene 31 0.205 -0.600 2.896 0.948 0.163 -0.301 2.288 0.814 

Toluene 31 0.200 -0.301 1.694 0.599 -0.086 -0.301 1.606 0.409 

o-Xylene 31 -0.126 -0.301 0.832 0.345 -0.112 -0.301 1.184 0.400 

trans-1,2-Dichloroethene 31 0.007 -1.235 2.886 0.715 -0.094 -0.570 1.097 0.380 

cis-1,2-Dichloroethene 31 0.358 -0.301 3.396 1.030 0.359 -0.301 3.303 0.958 

Trichloroethene 31 0.713 -0.301 3.169 0.913 0.624 -0.301 3.289 0.857 

1,4-Dichlorobenzene 31 0.597 -0.301 3.420 0.997 0.615 -0.301 2.020 0.931 

Table 4. Summary of results of VOC analyses from the second sampling round. 

Direct Push Wells Results Conventional Wells Results 
Analyte n Mean Min Max Std. Dev. Mean Min Max Std. Dev. 

Vinyl chloride 10 31.5 0.5 290.0 91.0 41.5 0.5 310.0 99.4 

1,1-Dichloroethane 10 17.1 0.5 120.0 39.0 26.4 0.5 140.0 54.8 

Benzene 8 0.8 0.5 1.8 0.5 0.5 0.2 1.1 0.2 

Toluene 8 1.0 0.3 4.2 1.3 0.5 0.3 0.5 0.1 

o-Xylene 8 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.0 

trans-1,2-Dichloroethene 8 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.0 
cis-1,2-Dichloroethene 10 392.8 0.4 2600.0 861.0 682.0 0.5 4100.0 1470.0 

Trichloroethene 10 120.1 0.5 750.0 258.9 91.9 0.5 800.0 250.7 

1,4-Dichlorobenzene 8 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.0 

Loq(Direct Push Wells Results) Loq(Conventional Wells Results) 
Analyte n Mean Min Max Std. Dev. Mean Min Max Std. Dev. 

Vinyl chloride 10 0.154 -0.301 2.462 0.956 0.264 -0.301 2.491 1.065 

1,1-dichloroethane 10 0.134 -0.301 2.079 0.923 0.182 -0.301 2.146 1.018 

Benzene 8 -0.168 -0.301 0.255 0.238 -0.303 -0.658 0.041 0.187 

Toluene 8 -0.159 -0.538 0.623 0.368 -0.329 -0.523 -0.301 0.078 

o-Xylene 8 -0.301 -0.301 -0.301 0.000 -0.301 -0.301 -0.301 0.000 

trans-1,2-Dichloroethene 8 -0.301 -0.301 -0.301 0.000 -0.301 -0.301 -0.301 0.000 

cis-1,2-Dichloroethene 10 0.772 -0.420 3.415 1.509 0.813 -0.301 3.613 1.497 

Trichloroethene 10 0.571 -0.301 2.875 1.259 0.578 -0.301 2.903 1.099 
11,4-Dichlorobenzene 8 -0.301 -0.301 -0.301 0.000 -0.301 -0.301 -0.301 0.000 
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C.       STATISTICAL ANALYSIS 

A statistical analysis of the analytical and purge monitoring results was conducted to 
compare the wells installed with direct push technology to the conventional well installation 
method. The statistical analysis compared the VOC analytical results of groundwater samples 
collected from the direct push installed wells (DPWs) to the results of samples collected from the 
conventionally installed wells (CMWs). Water quality parameters, measured and recorded while 
purging the wells for sampling, were also compared. In accordance with the sampling protocol, 
these parameters were measured regularly (every five to ten minutes) during purging and 
recorded on the groundwater sampling logs. For the statistical analysis, the last measurement of 
each parameter recorded in each log prior to sample collection was used. Only data from the 
second round of sampling were compared in this fashion due to influences discussed in section B 
above. Parametric and non-parametric statistical tests were applied, depending of the distribution 
of the underlying data. 

Paired data tests are preferred for comparing the influence of a single factor (well 
installation method) on two populations of samples that are also subject to the influence of 
extraneous factors (e.g., the location of the wells within the contaminant plume and with regard 
to variation in the local hydrogeology, the length and depth of the screened interval, etc.). Taking 
the observations in pairs, where the external influence may vary from pair to pair but is assumed 
to be the same within each pair neutralizes the influence of these factors. 

The work plan called for application of the Student's t test on paired data to evaluate the 
null hypothesis that the mean of differences between measurements from two adjacent wells of 
different types was equal to zero (e.g., that both types of wells produced the same results). The 
paired Student's t test is used to determine if two sample populations are statistically different. 
That is, it tests whether the population of differences of paired measurements from the two types 
of wells has a mean of some value, in this case zero. In our case, one population is the analytical 
results and water quality measurements from the DPWs and the other is the results from the 
CMWs.   The Student t test is only applicable to a population of means that is normally 
distributed, or can be transformed to a normal distribution. The assumption of normality (and of 
log-normality) of the paired differences was tested by application of the Shapiro-Wilk W test. 

In cases where the population of differences between paired well measurements was 
found to violate the assumption of normality, and the data could not be log-transformed to a 
normal distribution of differences, the Sign Test and Wilcoxen Signed Rank Test were applied. 
These parametric tests were also used where the number of non-detect analytical results 
precluded the test for normality. 

1.        Parametric Tests 

The Student's paired t test called for in the work plan is only applicable to normally 
distributed differences of observations. The assumption of normality was checked by applying 
the Shapiro-Wilk W test (Shapiro & Wilk, pp.591-611) to both the differences of paired well 
observations and to the differences of log-transformed observations from each sampling round. 
None of the sets of differences on un-transformed data were found to be normally distributed for 
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either round of sampling. Only the differences of the log-transformed analytical results for 
toluene and TCE were found to be normally distributed, and only from the second round of 
sampling. The Student t test was performed on these results. All other sets of differences were 
subjected to the non-parametric Sign Test and Wilcoxen Signed Rank Test. Details are discussed 
below. 

a.   Shapiro-Wilk W test for normality 

The differences of paired observations from the two well types, as well as the differences 
of log-transformed observations, were subjected to the Shapiro-Wilk W test for normality. At a 
90% confidence the two-tailed Shapiro-Wilk test will reject the null hypothesis that the data are 
normally distributed when the p-value associated with the W is less than 0.05. That is, the 
probability (for each tail) is less than 5 in 100 that the observed deviation from normal is due 
solely to a chance occurrence in sampling a normal population. 

As the results shown in Table 5 below indicate, for the first round of sampling, neither the 
paired differences of the analytical data nor the paired differences of the log-transformed 
analytical data were normally distributed. For the second round of sampling, only the paired 
differences of the logs of TCE and toluene were normally distributed. Thus only these data were 
compared by the paired Student t test. 

Table 5.  Results of Shapiro-Wilk W test of normality applied to differences of 
paired observations of VOC results from the two well types. 

Round 1 Round 2 
Difference of Values Difference of Loas Difference of Values Difference of Loas 

Analyte W p-value W p-value W p-value W p-value 

Vinyl chloride 0.308 0.000 0.465 0.000 0.482 0.000 0.557 0.000 
1,1-Dichloroethane 0.215 0.000 0.206 0.000 0.366 0.000 0.366 0.000 
Benzene 0.290 0.000 0.764 0.000 0.395 0.000 0.734 0.002 

Toluene 0.505 0.000 0.905 0.009 0.415 0.000 0.849 0.056 
o-Xylene 0.443 0.000 0.678 0.000 0.381 0.000 0.386 0.000 
trans-1,2-Dichloroethene 0.183 0.000 0.724 0.000 0.381 0.000 0.386 0.000 
cis-1,2-Dichloroethene 0.365 0.000 0.813 0.000 0.411 0.000 0.736 0.002 

Trichloroethene 0.560 0.000 0.852 0.001 0.371 0.000 0.900 0.217 
1,4-Dichlorobenzene 0.196 0.000 0.764 0.000 0.381 0.000 0.386 0.000 

n = 31 n = 10 

The Shapiro-Wilk test was also applied to the water quality monitoring data obtained 
during purging of the wells. As the results summarized in Table 6 below indicate, the hypothesis 
of normality was rejected (p-value<0.05) for all of these parameters. 
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Table 6.  Results of Shapiro-Wilk W test of normality applied to differences of 
paired observations of water quality parameters from the two well types 

Difference of Values Difference of Loas 
Parameter W D-value W D-value 

T emperat-ure 
Specific Conductivity 
Dissolved Oxygen 
pH 

0.871 
0.611 
0.787 
0.884 

0.003 
0.000 
0.000 
n.006 

0.908 
0.674 
0.908 
0.871 

0.021 
0.000 
0.021 
0.003 

n = 10 

b.  Student's paired t test 

The Student t test was conducted on the paired data that were found to pass the 
assumption of normality. The t test determines the probability with which a normally distributed 
underlying population of some sampled data set has a mean equal to some value, in this case 
zero. Although the number of non-detects and ties in the results of VOC analyses performed 
made statistical comparison of the results difficult, the results of toluene and trichloroethene from 
Round 2 were amenable to using the Student's paired t test. 

The paired t test is well suited to situations where there are external influences on the 
measurement, but where variation due to external factors can be controlled by taking the data in 
pairs.   The experiment is designed such that external influences (e.g. contaminant concentration, 
geochemistry, hydrologic regime, screened interval, well construction details, etc.) may vary 
from pair to pair but are presumed to be the same within each pair. A complete discussion of the 
statistical methodology is presented in the work plan, however, the basic application is to test the 
null hypothesis that the mean of differences between paired measurements from two samples is 
equal to some value, in this case zero. 

The null hypothesis is expressed as: 

H0:ßD= S0 

The value of the test statistic is: 

t = ■ 
d-ön 

4n 

where d is the mean of differences between pairs of measurements, S0 in this case is zero, 

sd is the standard deviation, and n is the degrees of freedom in the data set. The null hypothesis 

is that the mean of the differences is zero. We reject the null hypothesis H0 when: 

t<ta/   , or when t>t    , 
%.»-! \-%n-\ 
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TCE. 
Table 7 presents the t statistic and it's corresponding p-value for the analytes Toluene and 

Table 7. Results of Student's t test on paired differences of analytical results for 
toluene and trichloroethene from Round 2. 

Analyte 95% Con f. Interval t D-value 

Toluene 
Trichloroethene 

-0.386 

-0.294 

0.275 

0.674 

-0.380 

0.890 

0.713 

0.397 
Accept 

Accepf 

At 95% confidence we cannot reject the null hypothesis that the mean difference between 
measurements of toluene and trichloroethene produced by the two well types in Round 2 is zero. 
In fact, we can not reject this hypothesis with any confidence above approximately 71% for 
toluene, and 40% for TCE. In other words, any differences that were observed between paired 
measurements from the two well types are too insignificant to suggest that they were not due to 
chance alone. 

2.        Non-Parametric Statistics 

Since most of the analytical data were neither normally distributed, nor could be log- 
transformed to a normal distribution, and multiple non-detects were present, a non-parametric 
test was needed to compare the monitoring results. Two such tests which are appropriate to the 
study are the Sign Test and the Wilcoxen Signed Rank Test. They are the non-parametric 
equivalents to the Student's t procedure for paired data. 

a.   Sign Test 

The Sign Test is performed on paired data, does not require the underlying distribution to 
be normal or symmetric, and allows ties and non-detects. The Sign Test tests the null hypothesis 
that the median of the population of all possible differences is zero. That is, that one population 
is as likely to be larger than the other, as the other is likely to be larger than the first. The inputs 
to the sign test are the number of pairs, the signs of the differences between the paired data, and 
the number of ties. The difference of a detected concentration minus a non-detect is considered 
positive, assuming the same detection limits. The degrees of freedom n are reduced by the 
number of ties; and the test statistic B which is the sum of positive differences, is compared to 
lower and upper limits, I and w, for the chosen confidence interval. 

The test was applied to the results for each analyte from Rounds 1 and 2 and to each 
water quality parameter from Round 2. The outcome of the testing is summarized in the tables 
below. As shown, in all cases except the toluene results from the first sampling round, the p- 
value associated with the Sign Test is greater than 0.05, signifying (for the two-tailed test) that 
the null hypothesis cannot be rejected at or above the 90% confidence interval. In other words, 
with the one exception noted, the Sign Test shows no statistically significant difference between 
the VOC analytical results produced by the direct push well and those produced by the 
conventional wells. 
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Table 8. Results of Sign Test performed on VOC analyses from first round of 
sampling. 

Analyte n Below Eaual Above D-value Median 

Vinyl Chloride 31 6 24 1 0.125 0.000 

1,1 -Dichloroethcne 31 3 28 0 0.250 0.000 

Benzene 31 5 18 8 0.581 0.000 

Toluene 31 5 10 16 0.027 0.175 

Xylene (o) 31 6 22 3 0.508 0.000 

trons-1,2-Dichloroethene 31 9 8 14 0.405 0.000 

cis-1,2-Dichloroethene 31 8 14 9 1.000 0.000 

Trichloroethene 31 13 4 14 1.000 0.000 

1.4-Dichlorobenzene 31 14 7 10 0.541 0.000 

Table 9. Results of Sign Test performed on VOC analyses from second round of 
sampling. 

Analyte n Below Equal Above D-value Median 

Vinyl Chloride 10 3 7 0 0.250 0.000 

1,1 -Dichloroethcne 10 1 9 0 1.000 0.000 

Benzene 10 2 5 3 1.000 0.000 

Toluene 10 3 5 2 1.000 0.000 

Xylene (o) 10 2 8 0 0.500 0.000 

trons-1,2-Dichloroethene 10 2 8 0 0.500 0.000 

ds-1,2-Dichloroethene 10 6 3 1 0.125 -0.610 

T richloroethene 10 6 1 3 0.508 -1.450 

1.4-Dichlorobenzene 10 2 8 0 0.500 0.000 

Table 10. Results of Sign Test performed on water quality parameters from second 
round(s) of sampling. 

Parameter n Below Eaual Above D-value Median 

T emperoture 27 13 0 14 1.000 0.590 

Spedfic Conductivity 27 11 6 10 1.000 0.000 

Disolved Oxygen 27 16 0 11 0.442 -0.130 

pH 27 14 0 13 1.000 -0.010 

Turbdtv 22 10 1 11 1.000 0.800 
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b.  Wilcoxen Signed Rank Test 

The Wilcoxen Rank Sum Test is used also to test for a shift a central tendency (mean) 
between two paired populations. Like the Sign Test, the Wilcoxen Rank Sum Test does not 
require the underlying distribution to be normal or symmetric, and allows ties and non-detects. 
However, the Wilcoxen test is more powerful than the Sign Test because it also considers the 
magnitude of the paired differences, whereas the Sign Test does not. To apply the signed rank 
test for each analyte, the differences between paired results from the two well types are ranked by 
the magnitude of the differences without regard to their sign. The ranks, however, are assigned 
the sign of the differences, and the test statistic T is calculated as the sum of the positive ranks. 
Absolute ties, such as a pair of analytical non-detects, are dropped from the set, reducing the 
degrees of freedom n by one for each tie discarded. The results of the test on differences of VOC 
analytical results from each round of sampling are summarized in the tables below. 

In all cases except the toluene results from the first sampling round, the p-value 
associated with the test statistic T is greater than 0.05, signifying (for the two-tailed test) that the 
null hypothesis cannot be rejected at or above the 90% confidence interval. In other words, with 
the one exception noted, there is no statistically significant difference between the VOC 
analytical results produced by the two types of wells. These results of the Wilcoxen Signed Rank 
Test agree with those of the Sign Test discussed above. 

Table 11. Results of Wilcoxen Signed Rank Test performed on results of VOC 
analyses from first round of sampling. 

n 

nfor 

Test T p-value 
Estimated 

Median Analyte 

Vinyl Chloride 31 7 7 0.272 0.000 

1,1 -Dichloroethcne 31 3 0 0.181 0.000 

Benzene 31 13 62 0.263 0.000 

Toluene 31 21 184 0.018 0.562 

Xylene (o) 31 9 18 0.636 0.000 

trcns-1,2-Dichloroethene 31 23 186 0.149 0.117 

ds-1,2-Dichloroethene 31 17 79 0.925 0.000 

T richloroethene 31 27 180 0.838 -0.015 

1.4-Dichlorobenzene 31 24 124 0.466 -0.188 
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Table 12. Results of Wilcoxen Signed Rank Test performed on results of VOC 
analyses from second round of sampling. 

n 

nfor 

Test T p-value 

Estimated 

Median Analvte 

Vinyl Chloride 10 3 0 0.181 0.000 

1,1 -Dichloroethcne 10 1 0 1.000 0.000 

Benzene 10 5 6 0.787 0.000 

Toluene 10 5 6 0.787 0.000 

Xylene (o) 10 2 0 0.371 0.000 

trcns-1,2-Dichloroethene 10 2 0 0.371 0.000 

cis-1,2-Dichloroethene 10 7 6 0.205 -1.100 

T richloroethene 10 9 10 0.155 -1.450 

1.4-Dichlorobenzene 10 2 0 0.371 0.000 

The toluene results from round 1 indicate a p-value of 0.018, or that the null hypothesis 
can be rejected at the 96% confidence interval. The Sign Test yielded a similar result.   Possible 
reasons for this finding, not reproduced in the second round, are discussed in the conclusions 
section. 

Table 13. Results of Wilcoxen Signed Rank Test performed on water quality 
parameters from second round(s) of sampling. 

n 

nfor 

Test T D-value 

Estimated 

Median Parameter 

T emperoture 27 27 208 0.665 0.075 

Specific Conductivity 27 21 122 0.848 0.000 

Disdved Oxygen 27 27 171 0.665 -0.088 

PH 27 27 167 0.605 -0.035 

Turbjcity 22 21 103 0.664 -0.870 
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SECTION V 

CONCLUSIONS & RECOMENDATIONS 

A.       WELL COMPARISON 

The direct push wells (DPWs) were found to produce the same results as the 
conventionally installed wells (CMWs), in terms of both VOC analytical samples and water 
quality monitoring during well purging. With one non-reproducible exception as noted, no 
statistically significant difference was found in the performance of DPWs as compared to CMWs 
for the two monitoring rounds conducted.  This conclusion is demonstrated in the p-value of the 
statistical results presented in the previous section. The p-value of a test statistic indicates how 
often by chance alone we would expect to produce the observations that we did if the null 
hypothesis about the underlying distribution from which we sampled is true. In this study, for 
instance, a p-value of 0.007 would mean that if the choice of well type truly does not produce a 
difference in analytical results, then by chance alone we would observe the differences that we 
did see 7 out of 1000 times that we sampled. The actual finding was that, except in one instance, 
the p-value for each of the tests comparing the DPW monitoring results to those of CMWs never 
fell below 0.05. This indicates that at the 90% confidence level, we can not reject the null 
hypothesis that the two well types perform equally. 

The exception noted was for the analytical results of toluene observed in the first round of 
sampling, and was not re-produced in the second round. Therefore, we can not conclude that the 
results are consistently different for toluene. 

The results from this phase of the study provide significant evidence that performance of 
direct push monitoring wells is at least as good as conventionally auger-drilled wells. However 
this study was limited in the extent of geologic conditions, duration (number of sampling 
rounds), well materials, well configuration, and chemical constituents. To provide the necessary 
supporting data to continue the validation of direct push wells, future studies should be 
conducted to account for these limiting factors. 

Additionally, due to cost constraints, the low number of degrees of freedom provided by 
the sample sets limited the power of the statistical tests applied, especially where non-detects 
were prevalent in the analytical data. With fewer degrees of freedom, the variability in the sample 
sets diminishes the ability to discern statistically significant differences. For instance, the second 
round of sampling provided only ten degrees of freedom, which is the minimum recommended 
for use of either the Student's t test or the Wilcoxen Signed Rank Test. Any future study or 
continuation of this study should be designed to provide more independent samples of paired 
data with fewer analytical non-detects. 

For analytes present at close to or below detection limits, the correlation between well 
types tended to be less than for analytes present at higher concentrations. This is likely due to the 
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influence of extraneous or uncontrolled factors on the data, (such as analytical precision, 
geologic variation, and unintended minor discrepancies in screening intervals), being more 
dominant at lower concentrations than at higher concentrations. 

Natural variability in contaminant concentrations observed at any given well is also an 
influence on the correlation between wells in a pair. For instance, the Hanscom AFB 
Environmental Engineer noted that at well OW2-6, significant variation has been observed in the 
same well over time. Considerable differences were observed in the analytical results of samples 
collected from this well pair during the second sampling event where as little discernable 
difference was observed from the first sampling event. For this reason, it would be advantageous 
to obtain samples from each well in a pair over a large number of sampling events, and compare 
the distribution of analytical results over time from one well to that of the other. In this way, the 
variability (or consistency) of results from the two well types can be compared, as well as their 
central tendency. 

A wider range of geologic conditions and chemical constituents can be incorporated into 
future studies by expanding the initiated program to include multiple sites with differing geology 
and chemical constituent conditions. Other DOD/DOE/EPA contamination concerns include 
metals, special fuels and additives (MTBE), nitroaromatics, and explosives. Additionally, future 
studies should be conducted that include more sampling rounds over a longer period of time. 
This will allow the comparability of well types to be evaluated in the context of long-term 
performance to potentially provide additional support for the use of direct-push wells in long- 
term monitoring. 

Future studies should consider additional direct push well configurations, such as micro 
wells. Micro-wells better exploit the advantages of direct push methods because they can be 
installed to greater depths and can provide assessment of groundwater conditions with higher 
spatial precision than can large diameter conventional wells with long screen intervals. 
Additionally, micro-wells can include a sand pack around the wells and mud block above the 
screened interval to address potential end-user concern for inclusion of this feature. 

The work conducted on this study provides valuable experience for installing wells for 
the purpose of long term monitoring. This report and the attached Work Plan (Appendix A) are 
suitable for use in developing an ASTM standard for direct push technology well installation. 

B.       WELL COST 

In general direct push technology has been shown to reduce site characterization costs 
including costs associated with monitoring well and monitoring point installation. However, a 
detailed cost comparison is often difficult to accomplish due to the differences in data products 
produced during well installation, (CPT profiles vs. blow counts and/or geologist boring logs), 
and the scarcity of precise cost information for existing conventionally installed wells. Although 
a cost analysis was not a component of this study, future studies should include a planned cost 
comparison component. If conducted where detailed cost information is available for existing 
conventionally installed wells, it should provide the data necessary to conduct a cost comparison. 
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MONITORING POINT ASSESSMENT WORK PLAN 

INTRODUCTION 

BACKGROUND 

This Work Plan is presented in response to Contract Number F08037-98-C6002 SSG 

Sub-task 32.03S issued to Applied Research Associates, Inc., by the United States Ar Force 

Armstrong Laboratory (AL/EQA). Presented in this Work Plan are the procedures and 

information required for groundwater sampling and analysis in support of the assessment of 

CPT-installed monitoring wells, and statistical methods to compare water samples obtained from 

conventional monitoring wells and direct push wells. Also included in this work plan are the 

procedures for monitoring well installation using Cone Penetration Technology (CPT). Although 

this phase of work was completed during the initial project it is included for reference on how the 

wells were installed. The Work Plan is designed to generate field and analytical results that are 

reliable and achieve the quality control requirements. The Work Plan is composed of an 

experimental design, a field program and an analytical program. Quality Assurance/Quality 

Control (QA/QC) is addressed in the Quality Assurance Project Plan (QAPP) presented in 

Appendix E. The field program defines the methods necessary for installation of monitoring 

wells and proper collection of groundwater samples and associated field data. The analytical 

program designates the chemical analytical laboratory to perform the analyses and identifies the 

samples to be collected and the type of chemical analyses to be performed. The QA/QC program 

defines measures for maintaining criteria of data quality. The Work Plan also provides a required 

list of submittals and a schedule to complete the work. 

PROJECT OBJECTIVES AND PURPOSE 

There are almost 4,300 Air Force hazardous waste sites with anticipated cleanup and 

monitoring costing billions of dollars. In hazardous waste site assessments it is necessary to 

detect, delineate, and identify contaminants and to further characterize subsurface conditions. 

Current practice often requires multiphase efforts with many visits, using geophysical methods as 

well as soil borings and monitoring well installations. Site characterization and monitoring 



contributes to one-third or more of the total remediation costs. The objective of this effort is to 

validate the use of CPT-installed monitoring wells for monitoring groundwater quality. 

CPT-installed monitoring point assessment will involve a rigorous sampling effort to 

establish a database of water quality chemical analytical results comparing samples from 

conventionally installed monitoring wells with CPT-installed monitoring points. There has been 

one sampling round conducted during May and June of 1997. The goal is to obtain funding each 

year to continue sample for seven sampling rounds. A statistical model has be developed to 

determine if enough wells have been used in the study, if enough samples have been collected, 

and to determine with statistical confidence if groundwater samples from CPT-installed 

monitoring points yield analytical results comparable to those obtained from conventional 

monitoring wells. All samples will be collected and analyzed according to regulatory 

requirements to ensure the results of the experiment are valid. A major goal of this effort is to 

validate the use of CPT-installed monitoring points for regulatory monitoring. Although CPT- 

installed monitoring points have been accepted by the EPA for characterization of a groundwater 

contamination plume, there is little data on the long term performance of these wells (EPA 

1996). Additionally, there is little data to support the use of CPT-installed monitoring points for 

characterization or long term monitoring. The results of this study will provide this needed 

information, ultimately leading to widespread acceptance of the use of CPT-installed monitoring 

points by groundwater professionals. 

SITE DESCRIPTION 

The Direct Push Monitoring Point Assessment Program is to take place at two operable 

units (OU), OU-1 and OU-3 of Hanscom Field and Hanscom Air Force Base (AFB) (Figure 1). 

Hanscom AFB and Hanscom Field are situated approximately 14 miles northwest of Boston, 

Massachusetts, in the towns of Bedford, Concord and Lincoln. Hanscom Field is a civilian 

airport currently operated by the Massachusetts Port Authority (Massport). Hanscom AFB is a 

military installation located adjacent to and southeast of the airfield. 

Prior to 1974, Hanscom Field was used as a military airport by the Air Force. During this 

time, hazardous substances were generated by support operations and disposed of at different 



sites on the airfield. In addition, flammable materials were ignited and extinguished during fire 

Figure 1. Hanscom AFB and Hanscom Field test site locations. Hydrogeologie Setting. 



training exercises performed at selected sites on the airfield. These sites, contained in OU-1, are 

as follows: 

Site 1: Fire Training Area II 

Site 2: Paint Waste Disposal Area 

Site 3: Jet Fuel Residue/Tank Sludge Disposal Area 

Site 5: Fire Training Area I. 

To assess potential soil and groundwater contamination associated with these previous 

activities, Haley and Aldrich, Inc. (H&A) completed a remedial investigation culminating in a 

report ("Installation Restoration Program, Phase IV-A, Remedial Investigation Report for Sites 

1-5 of Area 1") dated May 1988. This assessment detected volatile organic compounds in 

groundwater in three separate aquifers. In response to these findings, a groundwater treatment 

facility was installed at the airfield. The treatment facility consists of three collection trenches 

located at Sites 1,2, and 3, and four bedrock interceptor wells located along the northern 

Hanscom Field property boundary. Collected groundwater is pumped to an air stripping tower, 

treated, and then routed to a drainage ditch, which discharges into the wetlands to the north, 

and/or routed to recharge basins at Sites 2 and 3, where it is reintroduced to the groundwater. 

Currently, groundwater is being collected from each of the installed trenches and bedrock 

interceptor wells. 

Conventional wells will be selected from Sites 1 & 2 of OU-1 listed above and from Site 

21 of OU-3. Site 21, also known as the Fuels Site for this study, is located on Hanscom AFB, 

southeast of the airfield (Figure 1). Site 21 was formerly used for fuel and gasoline storage and 

distribution. Between 1945 and 1973 the site was used for jet fuel and aviation gasoline, and 

during the 1970s the site was only used for heating and fuel oils. During this period, several 

spills were identified in the vicinity of former buildings and areas of this site. In 1990 the storage 

tanks were removed and the land is now in use as a general storage area. In September of 1995, a 

soil vapor extraction and passive groundwater collection system began operation to remove 

subsurface contamination. 

HYDROGEOLOGIC SETTING 

Hanscom Field is located on a flat-lying plain with a general relief of less than 10 ft over 

a distance of approximately 3 miles. This feature is an ancient lake basin that was formed and 

subsequently filled in by sediment during the last phase of glaciation in New England. The plain 



extends beyond OU-1 to the north and west. To the south and east, this plain is bounded near the 

limit of OU-1 by low lying hills of glacial till and gravel. Other topographic features include 

Hartswell Hill and Pine Hill. These are till-covered, isolated hills located at the northern and 

western boundaries of OU-1, respectively. The hills provide a relief of approximately 100 ft 

above the surrounding plain. 

The principal drainage features in the vicinity of OU-1 are the Shawsheen River, which 

originates in the east end of the air field and flows toward the northeast, and Elm Brook, which is 

located west of the airfield and ultimately flows northwest and into the Shawsheen River (Figure 

1). Surface runoff at Hanscom Field is controlled by a storm drain system that includes drainage 

ditches, culverts, and subdrains. This system drains into Elm Brook, the Shawsheen River and 

the wetlands northeast of OU-1. 

Test borings completed during an Installation Restoration Program have identified three 

principle soil deposits underlying OU-1. From upper to lower, these soils are an outwash 

section, a lacustrine section, and a till section. The till section is deposited above bedrock, 

consisting primarily of granite, with lesser amounts of quartz diorite and gneiss. 

The upper most outwash section measures 0 ft to 33 ft in thickness and consists primarily 

of fine sand. Locally this unit is composed of medium to coarse sand with lesser amounts of 

gravel. The underlying lacustrine section consists of interbedded silt, clay, and fine sand. The 

unit varies in thickness from 0 ft to 60 ft. Beneath the lacustrine section is a till deposit which 

locally grades into a lower outwash unit. This unit measures from 0 ft to 88 ft in thickness. 

These geological units define three separate aquifers. The outwash section comprises the 

area's near-surface unconfined aquifer. The till section, positioned beneath a thick sequence of 

lacustrine clay, silt and fine sand, forms a lower, semi confined aquifer. A third aquifer has been 

encountered by monitoring wells installed into bedrock. 



PROJECT ORGANIZATION 

The following is a list of key personnel's contact information. 

Air Force Subtask Monitor: 
Bruce Neilson 
AFRL/MLQE 
139 Barnes Dr., Ste. 2, M.S. 37 
Tyndall AFB, FL 32403-5323 

Hanscom AFB Civil Engineer: 
Tom Best 
USAF 66 SPTG/CEVR 
120 Grenier Street 
Building 1810 
Hanscom AFB, MA 10731 

ARA Principal Engineer in Charge: 
James D. Shinn 
Applied Research Associates, Inc. 
120-A Waterman Road 
South Royalton, VT 05068 

ARA Project Manager: 
J. Christopher Bianchi 
Applied Research Associates, Inc. 
120-A Waterman Road 
South Royalton, VT 05068 

ARA Laboratory Project Manager: 
Martin L. Gildea 
Applied Research Associates, Inc. 
120-A Waterman Road 
South Royalton, VT 05068 

ARA Quality Control Coordinator: 
Stephen P. Farrington 
Applied Research Associates, Inc. 
120-A Waterman Road 
South Royalton, VT 05068 

Phone: (904)283-6227 
Fax:   (904)283-6064 

Email: bruce_nielsen@ccmail.aleq.tyndall.af.mil 

Phone: (617)377-4495 
Fax:   (617)377-8545 

Email: bestt@hanscom.af.mil 

Phone: (802) 763-8349 ext. 23 
Fax:   (802)763-8283 

Email: jshinn@ara.com 

Phone: (802) 763-8349 ext. 20 
Fax:   (802)763-8283 

Email: bianchi@ara.com 

Phone: (802) 763-8349 ext. 25 
Fax:   (802)763-8283 

Email: mgildea@ara.com 

Phone: (802)763-8348 
Fax:   (802)763-8283 

Email:  sfarring@ara.com 

CPT TECHNOLOGY DESCRIPTION 

The Cone Penetrometer Test (CPT) was originally developed in the Netherlands in about 

1934 for geotechnical site investigations. The original cones involved mechanical measurements 

of the penetration resistance on a conical tip. A friction sleeve was added in 1965 (Begemann, 



1965). Electronic measurements were added in 1948 and improved in 1971 (de Reister,1971). 

Pore pressure probes were introduced in 1975 (Torstensson, 1975 and Wissa et al., 1975), 

initially as independent sensors, but were soon incorporated with the cone penetrometer 

instrumentation. The modern CPT probe contains the primary geotechnical sensors for tip stress, 

sleeve friction, pore pressure along with options of an inclinometer to measure the tilt of the 

probe, resistivity, soil moisture, soil pH, and redox potential. The standard 10cm cone is used 

widely in Europe for geotechnical investigations due to the soft nature of many of the European 

soils. In the United States, significant efforts have been made to develop more robust CPT 

probes, suitable for use in the suffer United States soils (especially in the western states). Due to 

the high cost of drilling at their contaminant sites, both the Departments of Defense and Energy 

have aggressive programs to develop chemical sensors and sampling methods for the minimally 

intrusive CPT (Bratton, et al., 1993; Gildea, et al., 1995; Montgomery, et al, 1996; Farrington 

andBratton, 1997). 

Major components of the modern cone penetrometer system are the instrumented probe, 

the instrumentation conditioning and recording system, the hydraulic push system, and the 

vehicle on which the system is mounted. The common configuration provides the reaction mass 

for a hydraulic push force of about 20 tons (18,000 Kg). Standardization for geotechnical 

applications of the cone penetration test was established by the American Society of Testing and 

Materials in 1986. This standard allows for a probe diameter of 1.44 or 1.75 inches (3.658 cm or 

4.445 cm). 

Using the cone penetrometer for environmental site characterization represents a 

relatively recent application of the technology. Significant advantages of the CPT include: 

eliminating drilling wastes and the need for treatment and disposal of drill spoils as hazardous 

material; providing continuous data on the subsurface stratigraphy in real time; identifying thin 

layers of significantly different hydraulic conductivity; eliminating the possibility of the crew 

being exposed to the potentially hazardous material; reducing the possibility of cross- 

contamination (by pressure grouting the hole as the probe is withdrawn); and speed, when 

compared to conventional drilling and sampling. CPT is an excellent platform for making 

continuous measurements of contaminant information with depth, is useful for pushing 



monitoring sensors into the subsurface, for installing monitoring wells and points, and for taking 

gas, water, or soil samples for environmental testing. 



EXPERIMENTAL DESIGN 

INTRODUCTION 

The Direct Push Monitoring Point Assessment is an experiment to determine whether or 

not groundwater samples collected from CPT-installed wells produce the same analytical results 

as groundwater samples collected from conventionally installed wells. This section discusses the 

design ofthat experiment. An experimental design was completed to ensure that the data 

obtained during this experiment can be used to support any conclusions drawn from this 

experiment. This section explains the reasoning behind the chosen types of wells, analytical 

methods, sample collection methods and statistical analysis. It does not describe the procedural 

details associated with conducting the tasks of well installation, groundwater sampling or 

laboratory analysis. These procedures are discussed in the Field and Analytical Program 

sections. 

EXPERIMENT HYPOTHESIS 

The basic experiment is the comparison of a set of parameters found in groundwater 

samples collected from two separate wells installed by different methods. The hypothesis is that 

there will be no difference or that there is a systematic difference and that the results between the 

two wells can be correlated. By collecting a large number of samples and analyzing the samples 

for various parameters, statistics can be used to determine within a certain confidence interval 

whether or not the hypothesis is valid. 

MONITORING WELLS 

Since this experiment is comparing conventionally installed monitoring wells to 

CPT-installed monitoring wells, a description of the two types of wells is warranted. 

Conventional monitoring wells are installed by first drilling a bore hole and removing the soil 

from the ground. The bore hole is held open by the hollow stem augers that are used to bore the 

hole. The well casing is typically constructed of schedule 40 PVC (Polyvinyl Chloride) but may 

also be constructed of steel or stainless steel. Well casings are typically 2 or 4 inches in diameter 

but may vary from one-half inch to 8 inches or larger. The well casing is lowered down inside 

the hollow stem auger to the design depth and a sand backfill is packed around the screen 



section. Above the screen section a seal is typically installed to prevent migration from geologic 

units above the screen down along the well casing. This seal is typically two to four feet in 

thickness and constructed of bentonite. The remainder of the hole is back filled with a cement 

grout and a concrete cap is installed at the surface. 

CPT-installed wells are pulled into the ground with the CPT rods and the weight of the 

CPT truck as reaction mass. The details of the installation procedure are discussed in the field 

program. With CPT-installed wells the choices for casing size are limited as compared to 

conventional wells, since the well material has to either fit inside the push rods or fit closely 

around the outside of the rods. Casing sizes are typically 3/4-inch, IVi-inch or 2-inch nominal 

diameter. CPT-installed wells, which are 1 Vz inches or larger do not have any type of sand pack 

back fill. The 3/4-inch wells may have a sand pack since the well is carried into place on the 

inside of the rods. The sand pack would take the place of the rods as the rods are extracted. 

The well screen section on both wells varies in length depending on the requirements of 

the well. Openings in the screen, typically called slots, allow the water to pass into or out of the 

well. The slots are designated by the width of the slot, typically 0.010 inch or 0.020 inch 

(10-Slot or 20-Slot respectively). 

In designing the experiment, the number of variables influencing the groundwater 

samples was minimized to limit the comparison to the installation technique and the not the well 

configuration. For that reason, the geometry of the CPT-installed wells was matched as closely 

as possible to that of the conventionally installed wells existing at the sites. The conventionally 

installed monitoring wells at Hanscom AFB and Hanscom Field are typically 2-inch diameter 

schedule 40 PVC wells with a 10-slot (.010-inch) or 20-slot (0.020-inch) screen size; the screen 

length varies. Table 1 contains a list of wells installed at Sites 1 and 2 of OU-1 and Site 21 of 

OU-3 showing the well and screen construction. 
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Table 1. List of Potential Wells for Sites 1,2 and 21 with Well Properties. 

Total Meas. VOC 
Direct Push Wells Conventional Wells 

Screen Screen 
Well 
No. 

Site DPW 
ARA 

CMW Total 
Depth 

Top 
Depth 

Bottom 
Depth 

Silt 
Trap 

Total 
Depth 

Top 
Depth 

Bottom 
Depth 

Slot 
Size ARA H4A 

<ug/l) (ug/l) (ug/l) (feet B.G.S) (feet B.G.S) (feet B.G.S) (feet) (feet B.G.S. (feet B.G.S.: (feet B.G.S. (inches) 
Site No. 1 & 2 
B101-MW 2 3.2 3.7 21.83 2.15 18.55 3.28 18.50 3.50 18.50 ■■•'P-Ql 
B102-MW 1-2 21.3 3.9 u 17.23 4.35 14.19 3.28 14.00 3.00 14.00 0.01 
B105-MW 2 86.6 94.8 5.0 18.13 11.57 14.85 3.28 15.00 5.00 15.00 ;0.0.1„ 
B107-MW 2 1.7 4.9 2.8 17.21 4.09 13.93 3.28 14.00 4.00 14.00 0.01 
B109-MW 2 38.2 41.0 26.2 62.61 59.33 62.61 no 69.00 59.00 69.00 :: ZpSil 
B130-MW 2 73.4 110.6 u - 7/96 17.15 4.03 13.87 3.28 14.00 4.00 14.00 0.01 
B238-MW 1 H 7.0 5.7 U 10.27 4.09 10.65 no 12.00 5.00 10.00 "o.bij 
B241(S) 1-2 3.7 12.2 u 18.25 5.13 14.97 3.28 17.00 3.00 16.00 0.01 
RAP1-4S 1 5.2 7.6 2.1j - 7/96 14.63 1.87 14.99 no 14.70 0.00 14.70 .1#02~ 
RAP1-6S 1 H 4.9 61.1 27.0 17.88 1.83 14.95 3.28 14.50 0.00 14.50 0.02 
RAP2-2S 2 H 662.5 105.5 1.3-7/96 22.84 3.16 19.56 3.28 19.90 0.00 19.90' ■-§30«! 
RAP2-2T 2 H 948.9 1039.7 1400.0 62.19 55.63 62.19 no 75.30 60.10 .. 75.30 0.02 
RAP2-3S 2 H 3.1 54.7 U-7/96 27.00 0.76 23.72 3.28 23.60 c    0.00 23.60" 

!2SP2,; 
RAP2-4S 2 76.7 68.0 24.52 4.84 24.52 no 25.00 0.00 25.00 ö.cfi 
OW2-1 2 127.5 107.2 18.18 11.62 14.90 3.28 15.00 10.00 15.00 ; S3£l 
OW2-4 2 3623.7 25.2 33.35 23.51 30.07 3.28 30.00 25.00 30.00 NA 
OW2-6 2 4288.9 4224.1 23.10 13.26 19.82 3.28 20.00 15.00 20.00, ^SNä'S 
OW2-7 2 32.9 213.0 23.49 13.65 20.21 3.28 20.00 15.00 20.00 NA 
RFW-11 2 319.0 135.7 21.0 20.34 7.22 17.06 3.28 17.20 7.20 17.20 " ö;ö2* 

Site No. 21 
B39 21 M 9.4 92 17.54 7.70 17.54 no 20.00 10.00 20.00' .-■c'rW": 
B42 21 M 4.1 3.9 15.28 5.94 15.78 no 15.00 5.00 15.00 NA 
MWZ-5 21 L 3.6 ; 1.9 "   20.41 10.57 20.41 no ,"20.00 ;   10.00 20.00 ~ZWZl 
MWZ-6 21 H 862.4 226.1 18.78 8.94 18.78 no 18.50 8.50 18.50 ~" NA 
MWZ-7 , 21 H 258.2 57/1 ,,14.03 .7.47 14.03 no 19.00 9.00 19.00 -HMS 
MWZ-11 21 H 171.3 119 19.93 10.09 19.93 no 22.00 12.00 22.00 NA 
MWZ-12 : 21 ,H 98.9 95.3 Ö 20.08 10-24 V 20.08 no 20.00 10.00 20.00", JS¥3 
MWZ-17 21 M 29.9 25.7 18.94 9.10 18.94 no 20.00 10.00 20.00 NA" 
OW-2      * 21 L 0.9 0.9 16.37 '6.89 16.73 no 20.00 "■"'"'7.00 20.00 "NA"" 

There are some minor differences between the CPT-installed wells and the conventionally 

installed wells. During CPT well installation the stresses on the PVC well material are great, so 

typically schedule 80 PVC is used instead of schedule 40 PVC. This results in a small difference 

in well inner diameter. All of the CPT-installed wells have a slot size of 0.020 inches. We have 

found that with the larger slot size we can more efficiently remove the fines from the geologic 

material during the well development stage. Since a CPT-installed well does not have a sand 

pack around the well, aggressive well development was performed to remove the fines from the 

material effectively creating a natural sand pack around the well. Also, in some cases a silt trap 

will be installed on the CPT-installed wells even when one does not exist on the conventionally 

installed well. Installing a silt trap is common practice and particularly helps maintain the 

effective screen area in CPT-installed wells. On the conventionally installed wells a silt trap may 

not have been installed if the geologic material has a low silt content. In this case a silt trap 
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would not be needed because of the clean sand pack installed around drilled well screens. CPT- 

installed wells do not have a sand pack around the screen to reduce silt infiltration so even low 

silt content material will have silt infiltration and the silt trap allows the silt to collect below the 

screen interval away from the sampling zone. A circumstance in which a silt trap will not be 

installed on the CPT-installed wells would be when the bottom of the screen of the existing well 

was installed at the bedrock elevation. In this situation the bottom of the screen of the CPT- 

installed well would also be installed as close to the bedrock as possible, leaving no room for a 

silt trap. 

SAMPLE PARAMETERS 

During groundwater sampling programs several water quality parameters can be 

measured, depending on the objectives of the program. These parameters include chemical 

constituent concentrations and general water quality measures such as temperature, pH, dissolved 

oxygen, and turbidity. Chemical constituent concentrations are determined in the laboratory, 

typically by Gas Chromatography (GC) analysis. General water quality measures are typically 

measured in the field with portable equipment. 

There are two classes of volatile organic compounds present in the groundwater at 

Hanscom AFB. Previous sampling rounds have identified primarily halogenated hydrocarbons at 

Sites 1 and 2 from chlorinated solvent contamination, and aromatic hydrocarbons at site 21 from 

jet and diesel fuel contamination. From a review of the previous sampling round results, we have 

selected a list of analytes, presented in Table 2, that encompasses both the halogenated and 

aromatic hydrocarbons. We have chosen this list because we know that these analytes are 

present at the sites in varying concentration levels from non-detect up to as high as 21,000 ppb. 

Also presented in Table 2 are the Maximum Contaminant Limits (MCL) and the estimated 

quantitation limits (EQL) that will be reported by ARA's laboratory during this study. The 

MCLs are reported in the "Drinking Water Regulations and Health Advisories" (USEPA 1996) 

publication and the EQLs are determined from the method detection limit (MDL) study 

performed by ARA's laboratory. The Method Detection Limit study is discussed later in the 

Laboratory Program section. 
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In addition to the contaminant concentration of the target analytes (presented in Table 2), 

the water quality parameters measured during the sampling process will also be included in the 

statistical comparison of the two wells. These parameters, which include temperature, 

conductivity, dissolved oxygen, pH, and turbidity, are measured periodically during purging 

before the actual sample is collected. According to the sampling procedure, the well is purged 

until these parameters stabilize, and then the sample is collected. The last set of general water 

quality values measured before the sample is collected will be used in the statistical study. 

Samples will be collected in pairs from selected CPT-installed wells and their 

corresponding conventional wells at OU-1 (solvent site, sites 1 & 2) and at site 21 (the fuels site). 

Table 2. Truncated Target Analyte List. 

Estimated 
Analyte MCL Quantitäten Limit 

ug/l ug/l 

1, 1-Dichloroethane 5.0 2.5 
trans 1,2-Dichloroethene 70.0 10.0 
eis 1,2-Dichloroethene 70.0 10.0 
Trichloroethene 5.0 2.5 
1,4-Dichlorobenzene 75.0 10.0 
Benzene 5.0 6.7 
Toluene 1000.0 10.0 
o-Xylene 10000.0 10.0 
Vinyl chloride 2.0 18.4 

GROUND WATER SAMPLING METHOD 

There are many different sampling procedures currently in practice for sampling 

programs. The needs and objectives of the program often dictate the type of sampling method. 

The objectives of this sampling program are to collect water samples from wells that have a two- 

inch diameter. The groundwater table varies from 2 feet to 20 feet below the ground surface. 

The contaminants of concern are all volatile organic compounds, and the primary concentration 

range is near the action MCL level. Additionally, since the study is an experiment to support and 

validate the use of CPT-installed wells, the sampling procedure should be supported by the 

scientific community. For this study, we have selected the relatively new technique published by 
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the EPA Region I in July, 1996. This technique, titled, "Low Stress (low flow) Purging and 

Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells," is 

included in Appendix B of this document.   EPA publication, "Low-Flow (Minimal Drawdown) 

Ground-water Sampling Procedures", which is referenced in the EPA Region I publication, has 

also been included in Appendix C for reference purposes. 

LABORATORY ANALYSIS 

ARA will use a modified EPA Method 8021 for sample detection with EPA Static 

Headspace Method 5021 for sample introduction to analyze the groundwater samples for the 

truncated analyte list presented in Table 2. Method 8021 was selected because it includes both 

the halogenated and aromatic hydrocarbons allowing all of the samples to be analyzed with one 

GC method. 

Split samples will be collected for Quality Assurance/Quality Control (QA/QC) and sent 

to Inchcape Testing Services, Environmental Laboratories in Colchester, Vermont for analysis by 

EPA Method 8260 (GC/MS). The QA/QC samples and procedures for groundwater sampling 

and analysis are described in the Quality Assurance Project Plan included in Appendix E. 

STATISTICAL DATA ANALYSIS 

Analysis of the chemical and field sampling results will consist of a statistical analysis of 

the difference between the samples collected from the CPT-installed wells and the samples 

collected from the conventionally installed wells. This section describes the formulation of the 

statistical analysis. 

Statistical Hypothesis 

The primary hypothesis of interest is that there is no difference between CPT-installed 

monitoring well (cw) and conventionally installed monitoring well (mw) samples of groundwater 

chemical constituent (GWCC) data. Because of spatial variability in GWCC data, the test on 

measurement differences (D=cw-mw) between cw and mw pairs will be based on pairs that are 

immediately adjacent in the field. This approach removes the variance inflating effect of an 

expected positive covariance between the measurements and improves the precision of the test. 
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The variance of the differences is that is the sum of the two variances minus twice the covariance 

(Steel & Torrie, p. 78). 

,       ,       , /]{cwxmw) 
Sä=sL+slw-2^\_x (1) 

Where S/, Scw
2 and SmJ are the standard deviation of the difference, the cw samples and the mw 

samples respectively. The usual form for the hypothesis of no difference is H0:\L(D)=0. That is, 

the expected mean difference is zero, with test statistic: 

T = ~ri— (2) 
V« xSd 

A t statistic with n-1 degrees of freedom and Sj is computed as: 

«(«-i) 
(Walpole & Myers, p. 252). 

Sd=        .....   „ (3) 

The difference, D, is usually taken to be the simple difference {cw-mw in this case), and is 

assumed to be normally distributed, but "Since the data will generally be concentrations and 

since concentration data are often found to follow the log-normal distribution, the log 

transformation is suggested if substantial violations of the assumptions are found in the analysis 

of the original data" (USEPA, 1989). The cw and mw measurements of concentrations should be 

bounded below by zero, not normally distributed, and producing no guarantee that their 

difference is normally distributed, which it would be if cw and mw were each normally 

distributed. The problem of non-normality is much less likely to occur by taking D, the 

difference, to be ln(cw)-ln(mw) and constructing Tand Srf from that. The null hypothesis, Ho, 

now concerns a difference in log space and translates into original space as 

Ho:median(cw)/median(mw)=l. To show this to be true, consider how Ho, in its original form, 

"HO:JJ.(D)=0
,
\ is now equivalent to "jj.(ln(cw))-}i(ln(mw))=0", since saying "the mean difference 

is 0" is the same as saying "the difference of the means is 0." This follows from standard 

probability theorems concerning expectation (means) (Feller, p. 222): 

ju(a * Y) = a * JU(F), a constant, and (4) 

n(X + Y) = n{X) + n(Y) (5) 
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To apply them here, let a = -1 and X and Y be ln{cw) and ln(mw), respectively. What 

this easily tested hypothesis in the log space implies for the original measurements is not so 

straightforward. Since ln{cw) and ln{mw) are assumed to be normalized transformations of cw 

and mw, they should be centrally mounded and more or less symmetric, which is to say the mean, 

median, and mode (the three measures of the distributions' "centers") should coincide, within 

each of the two normalized distributions. 

For normal distributions, one can replace hypotheses about means with ones about modes 

or medians, since they are all the same numbers. This is not true when we leave the log space, 

chosen for the convenience of doing a "paired t-test," exponentiate the test results and try to 

come to a conclusion about the original measures of interest, cw and mw. The likely distribution 

of the cw and mw measurements is log-normal, that is, bounded below by zero, mounded to the 

left, asymmetric (skewed) and unbounded (at least in theory) to the right. Under the t-test 

assumptions, they would be log-normal: Zis log-normal <=> X=exp(Y) where Y is normal and 

Y=ln{X). As with any such skewed distribution, the three measures of the "center" are separated 

with the mode to the left, mean to the right, and median between them. That exponentiating H0 

should leave us with H0:J{cw)/f{mw)=l, an hypothesis that the ratio of functions of cw and mw is 

1, should be clear, but what is function,/? The mean and mode of a log-normal are functions of 

both the mean and variance of the underlying normal and, so, are independent of H0; only the 

median is not. In fact, forZa log-normal, median(X)=exp(^(In(X)) (Hald, p. 161). 

Test Method 

On the expectation that the number of pairs of wells to be tested exceeds 15, an estimate 

of how many pairs are required can be obtained by computing: 

Bound2 

where Bound is the desired 95% error on the estimate of the mean expected difference, (i.e., 

P(H(D) is contained in [D±Bound])=95, where D = ^T- ^is tne estimator of \i(D), the 

expected difference of the logs, or, the log of the expected ratio of the medians). Choice of 

Bound affects N and represents minimally acceptable median ratios: 
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Bound=ln{2) = .6931472 <=> Reject H0 (7) 

if the ratio of the medians < 0.5 or > 2.0, 

Bound=ln(l0)=23025851 <=> Reject H0 (8) 

if the ratio of the medians < 0.1 or > 10. 

Choosing N appropriately guarantees a 5% or less chance of being wrong about the validity of 

Ho, since, if it is true, 95% of ln(ratios) fall within ±Bound. The estimate of Sd also affects N and 

must be computed from an initial group of pairs of wells that were planned as a minimal 

experiment from the outset. A (1-alpha) 100% confidence interval for the true variance is 

estimated by: 

(n-l)S2
d    {n-l)S, 

X    T     X 
.21   «I    '      2f  !"« 

2 ; 

(9) 

where x are tabled values of the Chi-Squared distribution (Walpole & Myers, p. 217). 

4 
Multiplying both upper and lower bounds by -r gives a similar confidence interval for N. 

Bound 

After TV pairs of log differences are obtained they will be tested for normality, using the Shapiro- 

Wilk test (Shapiro & Wilk, pp.591-611, Royston, pp.115-124). If they are normal, the test 

statistic T, above, will be computed and t test performed. If not normal, a nonparametric test, 

such as Wilcoxon's signed rank test can be used to test Ho (Conover, Iman, pp.795-806). If the 

log differences are not symmetrically distributed, as would be the case if median(D) were not 

contained in [D ± Bound], then a less powerful nonparametric test like the sign test must be 

used, since "The assumption (for Wilcoxon's test) is that each difference is from some symmetric 

distribution" (Steel & Torrie, p. 403). Tests will be performed using SAS (SAS Institute, pp.625- 

628). 

If Ho is rejected, an analysis of variance-driven model selection procedure could be 

employed to find a transformation to reliably estimate mw readings from cw and cone 

penetrometer data. To do so would probably require more data pairs to be collected as well as 
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data on any exogenous variables thought to be affecting the readings. The mean squared error for 

2_j errors2 

such a transformation model ought to be very small and would be roughly the , where 
n-p 

n = the number of data pairs and/? = the number of parameters in the model estimated from the 

same data. 
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FIELD PROGRAM 

SITE RECONNAISSANCE 

During the site reconnaissance approximately 20 monitoring well pairs will be selected 

based on the chemical and geological data from the existing conventionally installed wells. 

MONITORING WELL INSTALLATION 

Field Documentation 

Field documentation was maintained during the installation of monitoring wells. 

Associated standard CPT data included a Daily Log Sheet Form. This form was filled out by the 

crew chief. The standard example of this form is provided in Appendix A. A monitoring well 

installation report was completed for each well installed. The report form shown in Appendix A 

was filled in during the installation of the well. 

Depths and Locations 

Approximately 20 locations will be selected from the Wells listed in Table 1. The pump 

will be placed at depth which is the higher of the midpoint of the screen or two feet above the 

bottom of the well and two feet below the water table elevation. 

Well Installation Method 

CPT-installed monitoring wells were installed according to standard installation 

procedures developed by ARA. A schematic of this well installation procedure is presented in 

Figure 2. 

Before new wells were installed a 1.75-inch standard CPT cone was pushed to the 

designed well completion depth. This first push measured the geologic conditions at that 

location and provided a guide hole for the larger diameter well. During the first push the CPT 

data was acquired and stored during penetration and a field plot was generated at the completion 

of the penetration. 

Wells were installed by threading into one end of the one-meter silt trap section a 

sacrificial stainless steel or high-strength plastic tip, which acted as the drive point. When the 
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sump was not used the sacrificial tip was threaded onto the first screen section. The screen 

sections were threaded onto the other end of the silt trap section and to each other as the drive 

point was lowered to the ground. Once on the ground, the steel push rods, with a blunt tip 

attached, were lowered inside the well material until the blunt end rests behind the sacrificial tip. 

Enough rods were added so that the end of the rods extend beyond the top of the well material 

and the head clamp could clamp the rods and not the well material. Installation began as the rods 

drove the sacrificial tip into the ground, pulling the well material into the ground with it. 

Additional screen and riser sections were added as necessary until the screen section was at the 

designed depth. 

At the completion of advancement the rods were removed from the well and a depth 

indicator was lowered down the well to determine the total depth of the well. This information 

was recorded on the well installation report. During removal of the rods, the rods were 

decontaminated using the CPT rig's steam cleaner. Water generated during the rod 

decontamination process was containerized in 5 5-gallon drums and delivered to the on-site 

groundwater treatment facility for disposal. 
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Figure 2.  Schematic of 2-inch diameter PVC well installation with Cone 
Penetration Technique (CPT). 

Well Screen and Riser 

Wells are constructed of 2-inch diameter schedule 80 PVC with flush threaded joints. 

Each section is one meter (3.28 feet) long, has an outside diameter of 2.375 inches. As discussed 

in the Experimental Design section the well screen were constructed of 0.020-inch slot schedule 

80 PVC and are configured to match as closely as possible the existing conventionally installed 

well screen top and bottom elevations. There are some minor differences in the construction of 

two wells, which have been noted in the experimental design section. 

Surface Seal 

After the well is installed a flush mounted manhole cover was installed and set in an 

eighteen (18) inch square concrete cap. The well riser was cut approximately 2 to 3 inches below 

the top of the cap before the manhole cover and cap were installed. 
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DEVELOPMENT OF MONITORING WELLS 

Objectives 

Newly installed monitoring wells were developed following their completed installation. 

Well development is designed to promote the free movement of groundwater through the well 

screen so that representative groundwater samples can be obtained. 

Development Procedures 

Development of CPT-installed monitoring wells was conducted with the Aardvark well 

development system. This system is a combination of a mechanical surge block and a venturi air 

lift silt and water pump. The Aardvark system was cleaned in a liquinox water bath before each 

use to avoid cross-contamination. Development was achieved by raising and lowering the 

Aardvark development head in the well repeatedly over a two-foot section of the well screen. 

During this process field readings were taken of the purge water's temperature, pH, and turbidity 

at a rate of 1 reading per removed well volume. Field parameters were measured with a YSI 

Model 6820 field water quality tester. Instrument specifications and calibration procedures are 

included in Appendix D. The Aardvark process continued until these parameters stabilized (less 

than 0.2 pH units or a 10 percent change for the other parameters among four consecutive 

readings) and the water was clear and free of fines. 

Well Development Records 

Well development records were maintained by completing the Well Development Log, 

found in Appendix A, for each well. 

Management of Purge Water 

Purge water generated during the well development process was containerized in 55- 

gallon drums and delivered to the on-site groundwater treatment facility for disposal. 
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GROUNDWATER SAMPLING 

Sample Collection 

Groundwater samples will be collected from monitoring wells using the EPA Region I 

Low Flow Groundwater Sampling Procedures as described in the publication included in 

Appendix B. The EPA document "provides a general framework for collecting groundwater 

samples that are indicative of mobile organic and inorganic loads at ambient flow conditions" 

(EPA 1996). This document will serve as the procedural guide for sampling unless superseded 

by procedures outlined in this section. 

Samples will be collected using a stainless steel non-dedicated Grundfos Redi-flow™ 

submersible pump or other pump accepted by the method. Since the pump is non-dedicated, it 

will be decontaminated before each sampling round and after each well is sampled according to 

the procedures outlined below. Water levels will be measured using a Solinst (or other 

acceptable) water level meter calibrated to 0.01 feet. The instrument probe will be 

decontaminated before each measurement by soaking with a Liquinox™ solution and rinsing with 

tap water and again with distilled water. Field water quality parameters will be measured using a 

YSI Model 6820 sonde with a flow-through cell. Instrument specifications and calibration 

procedures for the 6820 are included in Appendix D. 

Each sampling round will be initiated by collecting one set of piezometric data from each 

well included in the study. Piezometric data will be collected in one site-wide survey, before 

groundwater purging and sampling begins. Piezometric data will be recorded in bound field log 

books. The example format for recording piezometric data is provided in Appendix A. 

Prior to collection of groundwater samples, water will be purged from the well until field 

measurements of turbidity, conductivity, temperature, dissolved oxygen, and pH stabilize. Purge 

procedures and stabilization guidelines are also covered in Appendix B. Field parameters will be 

recorded at regular intervals (at least once per well volume) with the specified water quality tester 

using a flow-through cell. This instrument will be calibrated at the start of each sampling day 

and after extended periods of non-use. Field data collected during purging shall be recorded on 

the Groundwater Sampling Log, provided in Appendix A. 
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For each well the Redi-flow pump will be positioned, as described in Appendix B, at the 

mid-point of the screened interval. If this location is less than 2 ft above the bottom of the well, 

then the pump will be positioned at 2 ft above the bottom of the well. 

Purge water generated during the groundwater sampling and decontamination water will 

be containerized in 55-gallon drums or polyethylene equivalent and delivered to the on-site 

groundwater treatment facility for disposal. 

Sampling Equipment Decontamination 

All sampling equipment will be decontaminated before the beginning of each sampling 

round and after each well is sampled. Decontamination of the equipment reduces the risk of 

worker exposure, reduces the risk of cross contamination and insures collection of representative 

samples. The procedure summarized below is Procedure Number 2 in Appendix B. 

If dedicated tubing is not use, the outside of the sampling tubing will be decontaminated 

during retraction of the sampling pump. When the pump has been removed from the well it will 

be placed in a water and liquinox bath. Three pump volumes will be pumped through the pump 

and sampling tubing (if non dedicated). This process will be repeated for two baths of tap water 

rinse and again in a bath of reagent free water. 

Sample Containers 

Each sample will be collected in a 40-ml glass vial with Teflon-backed septum. 

Purchased sample vials will be pre-cleaned and suitable for purgeable volatile organic analysis 

(PVOA). 

Sample containers will be filled such that no air is retained within the sample vial. The 

absence of headspace will be verified by turning the capped vial upside down and tapping the lid 

while watching for bubbles. Sample labels with requisite identification data will be affixed to 

each vial. Each sample set of more than one vial will be placed in a single plastic bag. The 

plastic bag will be of the re-sealable type or will be sealed with clear tape. Filled sample vials 

will be stored at four degrees centigrade in a refrigerator or ice-containing insulated cooler until 

delivery to the analytical laboratory. 
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Sample Identification 

Field samples and associated QA/QC samples will be labeled with the date and time of 

collection, sampling personnel's initials, well ID and depth, and a unique sequence number. The 

same information will be recorded in the field sampling logbook. 

Sample Preservation 

Samples will be preserved with hydrochloric acid (HC1). Water at the site will be tested 

to determine how many drops are required to increase the acidity to 2 pH units. 

Samples to be analyzed by the certified laboratory will be packed into a separate cooler at 

the end of the sampling day. This cooler will be packed with a bottom layer surrounding the 

sample containers. A Chain-of-Custody Form will be signed and placed in a resealable plastic 

bag within the cooler and the cooler will be sealed with tape and a Chain-of-Custody Seal, such 

that the seal must be destroyed before accessing the cooler. The cooler shall be shipped to the 

laboratory by overnight express (or equivalent) mail from the field. 

Holding times for samples sent to both ARA's laboratory or the QA/QC laboratory will 

not exceed 14 days. 

Chain-of-Custody Records 

Chain-of-Custody Forms will accompany all samples delivered to each laboratory. The 

forms will list the number of vials of each size contained in each cooler. They will be signed and 

dated by field personnel at the time of packing for shipment from the field, and by laboratory 

personnel at the time of receipt in the laboratory. An example Chain-of-Custody Form is 

provided in Appendix A. 

FIELD QUALITY ASSURANCE/ QUALITY CONTROL 

Quality assurance procedures will be implemented to evaluate if quantitative and 

qualitative information is accurately represented. These procedures are outlined in detail in the 

Quality Assurance Project Plan (QAPP) in Appendix E and include QA/QC samples to be 

collected and analyzed in addition to the samples collected for the study. These samples are 

briefly described below and are summarized in Table 3. 
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Table 3. Field QA/QC Sampling Schedule. 

Sample Description Frequency 
Number of Samples/Event 

Solvent 
(Sites 1&2) 

Fuel 
(Site 21) 

Total 

Experiment Samples 

QA/QC Field Samples 
Trip Blanks 
Field Equipment Blanks 
Field Duplicates 
Ambient Background Samples 
Field Replicates (for independent lab) 

1 /event/cooler 
1 /event/cooler 

5% 
1  /event/site 

20% 

30 

2 
2 
2 
1 
6 

10 

1 
1 
1 
1 
2 

40 

3 
3 
3 
2 
8 

Total Samples collected/Event 43 16 59 

Field Duplicates 

Field duplicate samples will be collected for five percent (5%) of the total number of 

samples collected. Duplicates will be collected by discharging from the same pump volume, first 

into the original sample container and then into the duplicate container. They will be identified 

as field duplicates on the Chain-of-Custody Forms. They will be analyzed by ARA in the same 

manner as all other samples. The results of analyses of the field duplicate samples will provide a 

measure of the precision (repeatability) of the field sampling methods and ARA's laboratory 

analytical methods. 

Field Replicates (Split Samples) 

Split samples will be collected from twenty percent (20%) of the total number of samples. 

Split samples will be collected from both the CPT installed well and the conventionally installed 

well. Splits will be sent to a certified laboratory for analysis by EPA Method 8260 to evaluate 

the analytical performance of ARA's laboratory. Splits will be collected in the same manner as 

field duplicate groundwater samples. The results of analyses of split samples will provide a 

measure of the precision (repeatability) of the field sampling methods and the accuracy of the 

laboratory analytical methods. 

Trip Blanks and Field Equipment Blanks 

One trip blank and at least one field equipment blank will be prepared for each sample 

cooler returned from each sampling event at the site. Trip blanks will be prepared in ARA's 

laboratory using the same analyte-free reagent water as used in the preparation of check standards 

and instrument blanks. Equipment blanks will be prepared in the field by passing analyte-free 
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water through all decontaminated sampling equipment in the same manner that a groundwater 

sample must pass. Water will be provided by the laboratory. The use of equipment blanks 

validates the effectiveness of equipment decontamination procedures. 

Trip blanks and equipment blanks must be handled, transported, and analyzed using 

identical procedures as those used for regular groundwater samples. One trip blank must 

accompany each sample cooler, including split sample coolers shipped to a level III certified 

laboratory. 

Matrix Spike and Matrix Spike Duplicate Samples 

As mentioned above Field duplicates will be collected for five percent (5%) of the total 

number of samples collected in the field to provide analytical quality control samples to the ARA 

laboratory. These field duplicates will be used to prepare Matrix Spike and Matrix Spike 

Duplicate (MS/MSD) samples in the laboratory and will be identified as field duplicates on the 

Chain-of-Custody Forms. These samples will help identify matrix effects on spiked analytes of 

known quantity, as well as the laboratory's precision in recognizing matrix effects. 

Ambient Background Samples 

Two background samples will be collected during each sampling event. These samples 

will be collected from a well independent of the study wells and known to be up gradient of the 

contaminate plume. These samples will be used to establish the background environment for the 

study. 

EQUIPMENT AND MATERIALS 

Well Installation: 

• CPT Truck with Support Truck 
• Standard 1.75 Piezo Cone and Acquisition System 
• One-meter long 2-inch diameter schedule 80 PVC, 20 slot screen sections, 

4 TPI (M/F) 
• One-meter long 2-inch diameter schedule 80 PVC, 20 slot riser sections, 4 TPI 

(M/F) 
• CPT well installation disposable drive points 
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Well Development: 

Support Truck 
Aardvark well development system 
55 gallon drum or polyethylene tank for purged water disposal 
Water quality tester, and water level meter 
PID 

Sampling 

Grundfos Redi-flow pump and controller, or other acceptable pump 
Water quality tester 
Sample Shipping Coolers 
Plastic Bags 
Ice Packs 
Sample Vials 
Photo Ionization Detector 
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LABORATORY PROGRAM 

ANALYTICAL METHODS 

Chemical analysis of field samples will be performed for selected compounds using EPA 

method 5021 static head space sample concentration and modified EPA method 8021 for the 

analysis of volatile organic compounds in water. Modifications to method 8021 will include the 

use of a capillary column in place of a packed column, truncation of the standard analyte list, and 

substitution of a flame ionization detector (FID) in place of a photo-ionization detector (PID) in 

parallel with an electron capture detector (ECD) in place of a electrolytic conductivity detector. 

The truncated target analyte list will include only the purgeable halocarbons and aromatics 

presented in Table 2. 

Split samples for laboratory Quality Assurance/Quality Control (QA/QC) will be sent to 

Inchcape Testing Services Environmental Laboratories in Colchester Vermont. Analysis of splits 

will be performed using Gas Chromatography/Mass Spectrometry (GC/MS) following EPA 

Method 8260 with the same modified analyte list presented in Table 2. 

As specified by the analytical methods sample holding times for samples sent to both 

ARA's laboratory and the QA/QC laboratory will not exceed 14 days. Sample vials will be pre- 

preserved with hydrochloric acid (HC1). A sufficient amount of acid will be added to the vials to 

reduce the pH of each sample to less then 2 pH units. 

INSTRUMENT CALIBRATION 

The Gas Chromatography (GC) equipment used by ARA will be calibrated according to 

the procedures specified in EPA method 8021. For each analyte of interest, a five point 

calibration will be developed including one at a concentration near, but above the method 

detection limit. The other concentrations will correspond to the expected range of concentrations 

found in the actual samples or will define the working range of the detector. A linear calibration 

curve will be derived for each analyte by a least squares best fit through the five calibration 

points plus the origin.   The calibration curve is considered acceptable if the correlation 

coefficient is greater than or equal to 0.995. Retention time windows will include plus or minus 

three standard deviations of the mean retention times for each analyte measured over a 72 hour 
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period. The instrument will be re-calibrated under two conditions: before analyzing the samples 

from each sampling round, and upon failure of a quality control check as discussed in the Quality 

Assurance Project Plan (QAPP) presented in Appendix E. 

CALIBRATION STANDARDS 

Calibration standards will be prepared according to the procedures specified by EPA 

method 802IB. Stock standards will be prepared from pure (neat) standards, prepared as 

specified in the method, or purchased as certified solutions.   Dilution's of any of the purchased 

standards will be performed using Level A precision glassware and reagent-free water that has 

been analytically demonstrated to be free of target analytes within the minimum detection limits 

for the method. Retention time windows for all of the individual peaks will be identified by 

analyzing 10-ppm dilution's of each of the individual target analytes in accordance with the 

procedures outlined in SW846 method 8000. Calibration check standards will be run at a rate of 

one every ten samples and will include each of the target analytes at a concentration of 20-ppb. 

These standards will be made up independently from the dilution's used to make the calibration 

standards. All calibration standards will be purchased from Supelco, Inc., a commercial 

chromatography supplies vendor located in Bellefont, PA. The normal level of certification that 

accompanies all of Supelco's standards is acceptable for the purpose of this project. 

METHOD PERFORMACE 

Method Detection Limits 

EPA Method 8021 specifies method performance criteria assuming a photo-ionization 

detector (PID) and a Hall electrolytic conductivity detector (HECD) are used in series. Since we 

are using different detectors (e.g., flame ionization detector (FID) and an electronic capture 

detector (ECD)) in parallel as a modification of Method 8021 it was necessary to conduct an 

instrument specific method detection limit (MDL) study. 

The MDL study was conducted in ARA, New England Division's Environmental 

Laboratory. The instrument configuration consisted of Tekmar 7000 Static Headspace sampler 

connected directly via a heated transfer line to the split/splitless capillary injection port of an 

Hewlett-Packard 5890 series II gas Chromatograph equipped with electronic pressure control 
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(EPC). The injection port was run in splitless mode to optimize the detection of trace analytes. 

The MDL study results are presented in Appendix F of this Work Plan. 

Estimated Quantitation Limits 

EPA Method 8021 states that the estimated quantitation limit (EQL), which is the 

minimum concentration that can be reported with reasonable accuracy, is determined as the MDL 

for each analyte times a response factor. The response factor (which is dependent on the sample 

matrix) for groundwater and this method is 10. These EQLs are reported in Table 3 in the 

Experimental Design section. 

LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

A comprehensive Quality Assurance Project Plan (QAPP) to assure quality in both 

sampling and analysis has been developed and is presented in Appendix E. The QAPP addresses 

quality assurance associated with all aspects of sampling and analysis of samples. As addressed 

in the QAPP, the criteria of completeness, representativeness, precision, and accuracy are used to 

assess the quality assurance measures of the project. 

Completeness is a measure of the amount of valid data obtained from a measurement 

system compared with the amount that was expected under normalized conditions. 

Representativeness (a sample exhibiting average properties of the whole) is determined 

by the sampling procedures and proper selection of sampling points. Representative samples will 

be maintained by collecting all samples following specific procedures provided in the Field 

Program. 

Precision for this sampling program will be assessed by analyzing field duplicate samples 

submitted to ARA's laboratory. These samples will be analyzed using the same procedures as 

the rest of the samples. This will provide assurance of both the repeatability of sampling 

procedures and the precision of the analytical effort. 

Accuracy is a quantitative measure of the bias of a method or the level of agreement 

between a measurement and a known true value. Laboratory accuracy will be evaluated using the 
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results of matrix spike and matrix spike duplicate (MS/MSD) sample analysis. Additionally 

accuracy will be addressed by sending splits from 20% of the samples to an independent 

laboratory. Laboratory accuracy will be maintained in accordance with the EPA standard 

methods used, as provided in the EPA Solid Waste Manual SW846. 

Laboratory analytical quality will be assured through the performance of specific QC 

checks and procedures described in the QAPP. These procedures include the use of method 

blanks, laboratory control samples, and matrix spike samples. A summary of all samples to be 

analyzed by ARA's laboratory is presented in Table 4. 

Table 4. QA/QC Analysis Schedule for Groundwater Samples. 

Sample Description Frequency 
Number of Samples/Event 

Solvent 
(Sites 1&2) 

Fuel 
(Site 21) 

Total 

Experiment Samples 

ARA Internal QA/QC Field Samples 
Trip Blanks 
Field Equipment Blanks 
Field Duplicates 
Ambient Background Samples 

ARA Internal QA/QC Lab Samples 
Method Blanks 
Laboratory Control Samples 
Matrix Spike (MS) Samples 
Matrix Spike Duplicate (MSD) Samples 

1 /event/cooler 
1 /event/cooler 

5% 
1  /event/site 

5% 
5% 
5% 
5% 

30 

2 
2 
2 
1 

2 
2 
2 
2 

10 

1 
1 
1 
1 

1 
1 
1 
1 

40 

3 
3 
3 
2 

3 
3 
3 
3 

Total Samples for ARA Lab per Event 45 18 63 

Total Samples for ARA Lab 
Modified EPA Method 8021, Static Headspace Method 5021 

45 18 63 

Independent QA/QC Lab 
Field Replicates (Splits) 
Trip Blanks 

20% 
1 /event/cooler 

6 
1 

2 
1 

8 
2 

Total Samples sent to QA/QC Lab per Event 7 3 10 

Total Samples sent to QA/QC Lab 
EPA Method 8260, EPA Method 5030 Purge and Trap 

7 3 10 

TOTAL SAMPLES 52 21 73 
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Method blanks will be made from the same reagent free water used in the preparation of 

calibration standards. Laboratory control samples will be prepared in the same manner as 

calibration standards, but using standards purchased from a separate vendor, or prepared in the 

laboratory from neat analyte stock. One method blank, one mid-level laboratory control sample, 

and one matrix spike/matrix spike duplicate (MS/MSD) pair will be analyzed for every twenty 

groundwater samples (5%). If any analytes are found in a method blank above the method 

detection limit, or if the recovery of any laboratory control sample deviates by greater than fifteen 

percent from complete recovery (i.e. less than 85% or greater than 115%) the given QC sample 

will be re-analyzed. If a second analysis fails this quality control check, the instrument must be 

re-calibrated and the last twenty samples re-analyzed. 

The matrix spike samples will be prepared from the field duplicates collected for this 

purpose, as indicated by field personnel on the Chain-of-Custody Forms. These samples will be 

spiked with the same standard (i.e., same vendor and lot number) as used for instrument 

calibrations. Control charts will be prepared from the results of MS and MSD analyses and used 

to track instrument precision. The control charts will be developed from parametric statistics on 

a moving twenty-point window of MS/MSD results, assuming a normal distribution of relative 

percent differences in spike recoveries. If the relative percent difference for any pair of 

MS/MSDs falls outside the established control limits (i.e., plus or minus three standard 

deviations of the mean of the twenty previous spiked pairs), then the instrument will be re- 

calibrated and new control limits established. 

QA/QC EVALUATION OF ANALYTICAL DATA 

Chemical analytical data reported by the ARA laboratory will be evaluated by the 

laboratory manager following the analysis of each round of samples. Through this evaluation, 

the laboratory manager will decide to reject, or to flag reported analytical results based on the 

results of the analyses of trip blanks, equipment blanks, method blanks, split samples, matrix 

spikes, and based on holding times and other information obtained through field audits. 

Criteria used in this evaluation will be based on those included in the EPA Region I 

Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses (1988). 
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Results of this evaluation will be included in the Quality Control Summary Report to be prepared 

at the conclusion of each sampling round. 
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HEALTH AND SAFETY 

A separate Health and Safety Plan (HASP) has been prepared for this project. This 

HASP addresses the issues associated with working at Hanscom AFB or Hanscom Field 

conducting direct push monitoring well installation, typical cone penetrometer operations or 

groundwater sampling. This document must be read by every participant working on this project 

for ARA or its subcontractors. Copies of the HASP will be available on the CPT rig, the 

sampling support rig and with the Project Manager at ARA in South Royalton, Vermont. 

Addition copies will be provided to the Air Force Subtask Monitor.at AFRL/MLQ at Tyndall, 

AFB and the Base Civil Engineer at Hanscom AFB. 
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SCHEDULE 

Table 5. Technical Milestones. 

Milestone 
6.1 Project Start 
6.2 Monthly Progress Reports 
6.3 Perform Sampling/Analysis 
6.4 Final Report 
6.5 Final Presentation 
6.6 Final Technical Report (Camera Ready): Due 30 days after receipt 

of government's comments to the draft report. 

Planned Date 
July 98 
Monthly 
Aug98 
Dec 99 
Dec 99 
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REPORTING 

Documentation for this project will consists of monthly status reports (MSR), a draft 

technical report and a camera ready final technical report. The MSRs will be provided to the 

ARA Tyndall office and directly to the Air Force Project Officer according to SSG MSR 

schedule established by AFRL/MLQ. The draft technical report will be provided to AFRL/MLQ 

within 30 days of the completion of the tasks. The final technical report will be provided to 

AFRL/MLQ within 30 days of receiving the government's comments on the draft technical 

report. 
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APPENDIX A 

DOCUMENTATION 

CPT Daily Log Sheet 

CPT Well Installation Report 

Well Development Log 

Piezo 

Groundwater Sampling Log 

Chain-of-Custody Form 
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CPT DAILY LOG SHEET 
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CPT WELL INSTALLATION REPORT 

Project: _ 

City/State: 

Client: 

Observation Well: 

CPT ID: 

Crew Chief: 

Installation Date: 

Location:  

ARA File No.: 

Ground El. 

El. Datum 

Comments: 

///yy// i 

L1 

L2 

y 

L3 

T 

Type of Protective Cover/Lock 

•*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: 

Inside Diameter of Riser Pipe 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

-Type of Point or Manufacturer 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

• Depth of Bottom of Wellpoint 

- Silt Trap 

■ Depth of Bottom of Borehole 

(Depths refer to ground surface) 

ft 
Riser length (L1) 

ft 
Screen length (L2) 

ft 
Length of silt trap (L3) Total length 

A-3 



WELL DEVELOPMENT LOG 

PROJECT: SITE: WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: 

SURGING TIME 

BEGIN: 

END: 

PUMPING TIME 
BEGIN: 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTI CULATES 

T0: 

END: 

Comments:  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = 7ir2h, Volsphere = 4/3Ttr3 

PIEZOMETRIC DATA RECORDING FORMAT 
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1. NAME OF PROJECT: 

2. DATE: 

3. WEATHER INFORMATION: 

4. WORK PERFORMED: 

5. FIELD PERSONNEL: 

6. FIELD INSTRUMENTATION USED WITH CALIBRATION INFORMATION: 

7. DECONTAMINATION PROCEDURES: 

8. WATER LEVEL DEPTH MEASUREMENTS TAKEN FROM TOP OF CASING IN MONITORING WELLS. 
MEASUREMENTS IN COLLECTION TRENCH CLEANOUTS TAKEN FROM TOP OF CLEANOUT 
STRUCTURE. MEASUREMENTS IN PUMP STATION WET WELLS TAKEN FROM SURVEYED DATUM. 

9. PID READINGS TAKEN OF WELL HEADSPACE IMMEDIATELY UPON OPENING WELL. PID READINGS 
LISTED WITH WELL READING/BACKGROUND READING. 

10. PIEZOMETRIC MEASUREMENTS: 

LOCATION        PID READING DEPTH TIME  

11. GENERAL REMARKS: 

12. SIGNATURE AND JOB TITLE OF PREPARER: 
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GROUNDWATER SAMPLING LOG 

PROJECT: SITE: WELL ID: DATE: 

WELL DEPTH: SCREEN LENGTH: WELL DIAMETER:              |CASING TYPE: 

MEASUREMENT POINT: WATER LEVEL:                        WEATHER INFORMATION: 

METHOD & EQUIPMENT: 

SAMPLING PERSONNEL: 

TIME TEMPERATURE pH SPEC. 
r.nNin 

TURBIDITY COMMENTS: 

T0: 

END: 

Samples Collected  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nrh, Volsphere = 4/37tr 
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APPENDIXE 

Low Stress (low flow) Purging and Sampling Procedure 
for the Collection of Ground Water Samples 

from Monitoring Wells 
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SOP #: GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number: 2 
Date: July 30, 1996 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

LOW STRESS (low flow) PURGING AND SAMPLING PROCEDURE 
FOR THE COLLECTION OF GROUND WATER SAMPLES 

FROM MONITORING WELLS 

I.     SCOPE & APPLICATION 

This standard operating procedure (SOP) provides a general framework 
for collecting ground water samples that are indicative of mobile 
organic and inorganic loads at ambient flow conditions (both the 
dissolved fraction and the fraction associated with mobile 
particulates).  The SOP emphasizes the need to minimize stress by low 
water-level drawdowns, and low pumping rates (usually less than 1 
liter/min) in order to collect samples with minimal alterations to 
water chemistry.  This SOP is aimed primarily at sampling monitoring 
wells that can accept a submersible pump and have a screen, or open 
interval length of 10 feet or less (this is the most common 
situation).  However, this procedure is flexible and can be used in a 
variety of well construction and ground-water yield situations. 
Samples thus obtained are suitable for analyses of ground water 
contaminants (volatile and semi-volatile organic analytes, 
pesticides, PCBs, metals and other inorganics), or other naturally 
occurring analytes. 

This procedure does not address the collection of samples from wells 
containing light or dense non-aqueous phase liquids (LNAPLs and 
DNAPLs).  For this the reader may wish to check: Cohen, R.M. and J.W. 
Mercer, 1993, DNAPL Site Evaluation; C.K. Smoley (CRC Press), Boca 
Raton, Florida and U.S. Environmental Protection Agency, 1992, RCRA 
Ground-Water Monitoring: Draft Technical Guidance; Washington, DC 
(EPA/530-R-93-001). 

The screen, or open interval of the monitoring well should be 
optimally located (both laterally and vertically) to intercept 
existing contaminant plume(s) or along flowpaths of potential 
contaminant releases.  It is presumed that the analytes of interest 
move (or potentially move) primarily through the more permeable zones 
within the screen, or open interval. 

Use of trademark names does not imply endorsement by U.S. EPA 
but is intended only to assist in identification of a L spe jcific 
type of device. 

B-2 



SOP #:  GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number:  2 
Date:  July 30, 1996 

Proper well construction and development cannot be overemphasized, 
since the use of installation techniques that are appropriate to the 
hydrogeologic setting often prevents "problem well" situations from 
occurring.  It is also recommended that as part of development or 
redevelopment the well should be tested to determine the appropriate 
pumping rate to obtain stabilization of field indicator parameters 
with minimal drawdown in shortest amount of time.  With this 
information field crews can then conduct purging and sampling in a 
more expeditious manner. 

The mid-point of the saturated screen length (which should..not exceed 
10 feet) is used by convention as the location of the pump intake. 
However, significant chemical or permeability contrast(s) within the 
screen may require additional field work to determine the optimum 
vertical location(s) for the intake, and appropriate pumping rate(s) 
for purging and sampling more localized target zone(s).  Primary flow 
zones (high(er) permeability and/or high(er) chemical concentrations) 
should be identified in wells with screen lengths longer than 10 
feet, or in wells with open boreholes in bedrock.  Targeting these 
zones for water sampling will help insure that the low stress 
procedure will not underestimate contaminant concentrations.  The 
Sampling and Analysis Plan must provide clear instructions on how the 
pump intake depth(s) will be selected, and reason(s) for the depth(s) 
selected. 

Stabilization of indicator field parameters is used to indicate that 
conditions are suitable for sampling to begin.  Achievement of 
turbidity levels of less than 5 NTU and stable drawdowns of less than 
0.3 feet, while desirable, are not mandatory.  Sample collection may 
still take place provided the remaining criteria in this procedure 
are met.  If after 4 hours of purging indicator field parameters have 
not stabilized, one of 3 optional courses of action may be taken:  a) 
continue purging until stabilization is achieved, b) discontinue 
purging, do not collect any samples, and record in log book that 
stabilization could not be achieved (documentation must describe 
attempts to achieve stabilization) c) discontinue purging, collect 
samples and provide full explanation of attempts to achieve 
stabilization (note: there is a risk that the analytical data 
obtained, especially metals and strongly hydrophobic organic 
analytes, may not meet the sampling objectives). 

Changes to this SOP should be proposed and discussed when the site 
Sampling and Analysis Plan is submitted for approval.  Subsequent 
requests for modifications of an approved plan must include adequate 
technical justification for proposed changes.  All changes and 
modifications must be approved before implementation in field. 

B-3 



SOP #:  GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number:  2 
Date:  July 30, 1996 

II.EQUIPMENT 

A. Extraction device 

Adjustable rate, submersible pumps are preferred (for example, 
centrifugal or bladder pump constructed of stainless steel or 
Teflon). 

Adjustable rate, peristaltic pumps (suction) may be used with 
caution.  Note that EPA guidance states:  "Suction pumps are not 
recommended because they may cause degassing, pH modification, and 
loss of volatile compounds" (EPA/540/P-87/001, 1987, page 8.5-11). 

The use of inertial pumps is discouraged.  These devices frequently 
cause greater disturbance during purging and sampling and are less 
easily controlled than the pumps listed above.  This can lead to 
sampling results that are adversely affected by purging and sampling 
operations, and a higher degree of data variability. 

B. Tubing 

Teflon or Teflon lined polyethylene tubing are preferred when 
sampling is to include VOCs, SVOCs, pesticides, PCBs and inorganics. 

PVC, polypropylene or polyethylene tubing may be used when collecting 
samples for inorganics analyses.  However, these materials should be 
used with caution when sampling for organics.  If these materials are 
used, the equipment blank (which includes the tubing) data must show 
that these materials do not add contaminants to the sample. 

Stainless steel tubing may be used when sampling for VOCs, SVOCs, 
pesticides, and PCBs.  However, it should be used with caution when 
sampling for metals. 

The use of 1/4 inch or 3/8 inch (inner diameter) tubing is preferred. 
This will help ensure the tubing remains liquid filled when operating 
at very low pumping rates. 

Pharmaceutical grade (Pharmed) tubing should be used for the section 
around the rotor head of a peristaltic pump, to minimize gaseous 
diffusion. 

C. Water level measuring device(s), capable of measuring to 0.01 
foot accuracy (electronic "tape", pressure transducer).  Recording 
pressure transducers, mounted above the pump, are especially helpful 
in tracking water levels during pumping operations, but their use 

B-4 



SOP #:  GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number:  2 
Date:  July 30, 1996 

must include check measurements with a water level "tape" at the 
start and end of each record. 

D. Flow measurement supplies (e.g., graduated cylinder and stop 
watch). 

E. Interface probe, if needed. 

F. Power source (generator, nitrogen tank, etc.) .  If a gasoline 
generator is used, it must be located downwind and at least 3 0 feet 
from the well so that the exhaust fumes do not contaminate., the 
samples. 

G. Indicator field parameter monitoring instruments - pH, Eh, 
dissolved oxygen (DO), turbidity, specific conductance, and 
temperature.  Use of a flow-through-cell is required when measuring 
all listed parameters, except turbidity.  Standards to perform field 
calibration of instruments.  Analytical methods are listed in 40 CFR 
136, 40 CFR 141, and SW-846.  For Eh measurements, follow 
manufacturer's instructions. 

H.  Decontamination supplies (for example, non-phosphate detergent, 
distilled/deionized water, isopropyl alcohol, etc.). 

I.  Logbook(s), and other forms (for example, well purging forms). 

J.  Sample Bottles. 

K.  Sample preservation supplies (as required by the analytical 
methods). 

L.  Sample tags or labels. 

M.  Well construction data, location map, field data from last 
sampling event. 

N.  Well keys. 

0.  Site specific Sample and Analysis Plan/Quality Assurance Project 
Plan. 

P.  PID or FID instrument (if appropriate) to detect VOCs for health 
and safety purposes, and provide qualitative field evaluations. 
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III.PRELIMINARY SITE ACTIVITIES 

Check well for security damage or evidence of tampering, record 
pertinent observations. 

Lay out sheet of clean polyethylene for monitoring and sampling 
equipment. 

Remove well cap and immediately measure VOCs at the rim of the well 
with a PID or FID instrument and record the reading in the field 
logbook. 

If the well casing does not have a reference point (usually a V-cut 
or indelible mark in the well casing), make one.  Describe its 
location and record the date of the mark in the logbook. 

A synoptic water level measurement round should be performed (in the 
shortest possible time) before any purging and sampling activities 
begin.  It is recommended that water level depth (to 0.01 ft.) and 
total well depth (to 0.1 ft.) be measured the day before, in order to 
allow for re-settlement of any particulates in the water column.  If 
measurement of total well depth is not made the day before, it should 
not be measured until after sampling of the well is complete.  All 
measurements must be taken from the established referenced point. 
Care should be taken to minimize water column disturbance. 

Check newly constructed wells for the presence of LNAPLs or DNAPLs 
before the initial sampling round.  If none are encountered, 
subsequent check measurements with an interface probe are usually not 
needed unless analytical data or field head space information signal 
a worsening situation.  Note': procedures for collection of LNAPL and 
DNAPL samples are not addressed in this SOP. 

IV.PURGING AND SAMPLING PROCEDURE 

Sampling wells in order of increasing chemical concentrations (known 
or anticipated) is preferred. 

1.  Install Pump 

Lower pump, safety cable, tubing and electrical lines slowly (to 
minimize disturbance) into the well to the midpoint of the zone to be 
sampled.  The Sampling and Analysis Plan should specify the sampling 
depth, or provide criteria for selection of intake depth for each 
well (see Section I).  If possible keep the pump intake at least two 
feet above the bottom of the well, to minimize mobilization of 
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particulates present in the bottom of the well.  Collection of turbid 
free water samples may be especially difficult if there is two feet 
or less of standing water in the well. 

2.  Measure Water Level 

Before starting pump, measure water level.  If recording pressure 
transducer is used-initialize starting condition. 

3.  Purge Well 

3a. Initial Low Stress Sampling Event 

Start the pump at its lowest speed setting and slowly increase the 
speed until discharge occurs.  Check water level.  Adjust pump speed 
until there is little or no water level drawdown (less than 0.3 
feet).  If the minimal drawdown that can be achieved exceeds 0.3 feet 
but remains stable, continue purging until indicator field parameters 
stabilize. 

Monitor and record water level and pumping rate every three to five 
minutes (or as appropriate) during purging.  Record any pumping rate 
adjustments (both time and flow rate).  Pumping rates should, as 
needed, be reduced to the minimum capabilities of the pump (for 
example, 0.1 - 0.4 1/min) to ensure stabilization of indicator 
parameters. 'Adjustments are best made in the first fifteen minutes 
of pumping in order to help minimize purging time.  During pump 
start-up, drawdown may exceed the 0.3 feet target and then "recover" 
as pump flow adjustments are made.  Purge volume calculations should 
utilize stabilized drawdown value, not the initial drawdown.  Do not 
allow the water level to fall to the intake level (if the static 
water level is above the well screen, avoid lowering the water level 
into the screen).  The final purge volume must be greater than the 
stabilized drawdown volume plus the extraction tubing volume. 

Wells with low recharge rates may require the use of special pumps 
capable of attaining very low pumping rates (bladder, peristaltic), 
and/or the use of dedicated equipment.  If the recharge rate of the 
well is lower than extraction rate capabilities of currently^ 
manufactured pumps and the well is essentially dewatered during 
purging, then the well should be sampled as soon as the water level 
has recovered sufficiently to collect the appropriate volume needed 

B-7 



SOP #:  GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number:  2 
Date:  July 30, 1996 

for all anticipated samples (ideally the intake should not be moved 
during this recovery period).  Samples may then be collected even 
though the indicator field parameters have not stabilized. 

3b. Subsequent Low Stress Sampling Events 

After synoptic water level measurement round, check intake depth and 
drawdown information from previous sampling event(s) for each well. 
Duplicate, to the extent practicable, the intake depth and extraction 
rate (use final pump dial setting information) from previous 
event(s).  Perform purging operations as above. 

4.  Monitor Indicator Field Parameters 

During well purging, monitor indicator field parameters (turbidity, 
temperature, specific conductance, pH, Eh, DO) every three to five 
minutes (or less frequently, if appropriate).  Note: during the early 
phase of purging emphasis should be put on minimizing and stabilizing 
pumping stress, and recording those adjustments.  Purging is 
considered complete and sampling may begin when all the above 
indicator field parameters have stabilized.  Stabilization is 
considered to be achieved when three consecutive readings, taken at 
three (3) to five (5) minute intervals, are within the following 
limits: 

turbidity (10% for values greater than 1 NTU), 
DO (10%), 
specific conductance (3%) , 
temperature (3%) , 
pH (± 0.1 unit), 
ORP/Eh (± 10 millivolts) . 

All measurements, except turbidity, must be obtained using a flow- 
through-cell.  Transparent flow-through-cells are preferred, because 
they allow field personnel to watch for particulate build-up within 
the cell.  This build-up may affect indicator field parameter values 
measured within the cell and may also cause an underestimation of 
turbidity values measured after the cell.  If the cell needs to be 
cleaned during purging operations, continue pumping and disconnect 
cell for cleaning, then reconnect after cleaning and continue 
monitoring activities. 

The flow-through-cell must be designed in a way that prevents air 
bubble entrapment in the cell.  When the pump is turned off or 
cycling on/off (when using a bladder pump), water in the cell must 
not drain out.  Monitoring probes must be submerged in water at all 
times.  If two flow-through-cells are used in series, the one 
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containing the dissolved oxygen probe should come first (this 
parameter is most susceptible to error if air leaks into the system) 

5.  Collect Water Samples 

Water samples for laboratory analyses must be collected before water 
has passed through the flow-through-cell (use a by-pass assembly or 
.disconnect cell to obtain sample). 

VOC samples should be collected first and directly into pr.e-preserved 
sample containers.  Fill all sample containers by allowing the pump 
discharge to flow gently down the inside of the container with 
minimal turbulence. 

During purging and sampling, the tubing should remain filled with 
water so as to minimize possible changes in water chemistry upon 
contact with the atmosphere.  It is recommended that 1/4 inch or 3/8 
inch (inside diameter) tubing be used to help insure that the sample 
tubing remains water filled.  If the pump tubing is not completely 
filled to the sampling point, use one of the following procedures to 
collect samples:  (1) add clamp, connector (Teflon or stainless 
steel) or valve to constrict sampling end of tubing; (2) insert small 
diameter Teflon tubing into water filled portion of pump tubing 
allowing the end to protrude beyond the end of the pump tubing, 
collect sample from small diameter tubing; (3) collect non-VOC 
samples first, then increase flow rate slightly until the water 
completely fills the tubing, collect sample and record new drawdown, 
flow rate and new indicator field parameter values. 

Add preservative, as required by analytical methods, to samples 
immediately after they are collected if-the sample containers are not 
pre-preserved.  Check analytical methods (e.g. EPA SW-846, water 
supply, etc.) for additional information on preservation.  Check pH 
for all samples requiring pH adjustment to assure proper pH value. 
For VOC samples, this will require that a test sample be collected 
during purging to determine the amount of preservative that needs to 
be added to the sample containers prior to sampling. 

If determination of filtered metal concentrations is a sampling 
objective, collect filtered water samples using the same low flow 
procedures. The use of an in-line filter is required, and the filter 
size (0.45 urn is commonly used) should be based on the sampling 
objective.  Pre-rinse the filter with approximately 25 - 50 ml of 
ground water prior to sample collection.  Preserve filtered water 
sample immediately.  Note:  filtered water samples are not an 
acceptable substitute for unfiltered samples when the monitoring 
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objective is to obtain chemical concentrations of total mobile 
contaminants in ground water for human health risk calculations. 

Label each sample as collected.  Samples requiring cooling (volatile 
organics, cyanide, etc.) will be placed into a cooler with ice or 
refrigerant for delivery to the laboratory.  Metal samples after 
acidification to a pH less than 2 do not need to be cooled. 

6.  Post Sampling Activities 

If recording pressure transducer is used, remeasure water level with 
tape. 

After collection of the samples, the pump tubing may either be 
dedicated to the well for resampling (by hanging the tubing inside 
the well), decontaminated, or properly discarded. 

Before securing the well, measure and record the well depth (to 0.1 
ft.), if not measured the day before purging began.  Note: 
measurement of total well depth is optional after the initial low 
stress sampling event.  However, it is recommended if the well has a 
"silting" problem or if confirmation of well identity is needed. 

Secure the well. 

V.DECONTAMINATION 

Decontaminate sampling equipment prior to use in the first well and 
following sampling of each subsequent well.  Pumps will not be 
removed between purging and sampling operations.  The pump and tubing 
(including support cable and electrical wires which are in contact 
with the well) will be decontaminated by one of the procedures listed 
below. 

Procedure 1 

The decontaminating solutions can be pumped from either buckets or 
short PVC casing sections through the pump or the pump can be 
disassembled and flushed with the decontaminating solutions.  It is 
recommended that detergent and isopropyl alcohol be used sparingly 
in the decontamination process and water flushing steps be extended 
to ensure that any sediment trapped in the pump is removed.  The 
pump exterior and electrical wires must be rinsed with the 
decontaminating solutions, as well.  The procedure is as follows: 
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Flush the equipment/pump with potable water. 

Flush with non-phosphate detergent solution.  If the solution is 
recycled, the solution must be changed periodically. 

Flush with potable or distilled/deionized water to remove all of 
the detergent solution.  If the water is recycled, the water must 
be changed periodically. 

Flush with isopropyl alcohol (pesticide grade).  If equipment 
blank data from the previous sampling event show that the level of 
contaminants is insignificant, then this step may be skipped. 

Flush with distilled/deionized water.  The final water rinse must 
not be recycled. 

Procedure 2 

Steam clean the outside of the submersible pump. 

Pump hot potable water from the steam cleaner through the inside of 
the pump.  This can be accomplished by placing the pump inside a 
three or four inch diameter PVC pipe with end cap.  Hot water from 
the steam cleaner jet will be directed inside the PVC pipe and the 
pump exterior will be cleaned.  The hot water from the steam 
cleaner will then be pumped from the PVC pipe through the pump and 
collected into another container.  Note: additives or solutions 
should not be added to the steam cleaner. 

Pump non-phosphate detergent solution through the inside of the 
pump.  if the solution is recycled, the solution must be changed 
periodically. 

Pump potable water through the inside of the pump to remove all of 
the detergent solution. If the solution is recycled, the solution 
must be changed periodically. 

Pump distilled/deionized water through the pump.  The final water 
rinse must not be recycled. 

VI.FIELD QUALITY CONTROL 

Quality control samples are required to verify that the sample 
collection and handling process has not compromised the quality of 
the ground water samples.  All field quality control samples must be 
prepared the same as regular investigation samples with regard to 
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sample volume, containers, and preservation.  The following quality 
control samples shall be collected for each batch of samples (a batch 
may not exceed 2 0 samples).  Trip blanks are required for the VOC 
samples at a frequency of one set per VOC sample cooler. 

Field duplicate. 

Matrix spike. 

Matrix spike duplicate. 

Equipment blank. 

Trip blank (VOCs). 

Temperature blank (one per sample cooler). 

Equipment blank shall include the pump and the pump's tubing.  If 
tubing is dedicated to the well, the equipment blank will only 
include the pump in subsequent sampling rounds. 

Collect samples in order from wells with lowest contaminant 
concentration to highest concentration.  Collect equipment blanks 
after sampling from contaminated wells and not after background 
wells. 

Field duplicates are collected to determine precision of sampling 
procedure.  For this procedure, collect duplicate for each analyte 
group in consecutive order (VOC original, VOC duplicate, SVOC 
original, SVOC duplicate, etc.). 

If split samples are to be collected, collect split for each analyte 
group in consecutive order (VOC original, VOC split, etc.).  Split 
sample should be as identical as possible to original sample. 

All monitoring instrumentation shall be operated in accordance with 
EPA analytical methods and manufacturer's operating instructions. 
EPA analytical methods are listed in 40 CFR 136, 40 CFR 141, and SW- 
846 with exception of Eh, for which the manufacturer's instructions 
are to be followed.  Instruments shall be calibrated at the beginning 
of each day.  If a measurement falls outside the calibration range, 
the instrument should be re-calibrated so that all measurements fall 
within the calibration range.  At the end of each day, check 
calibration to verify that instruments remained in calibration. 
Temperature measuring equipment, thermometers and thermistors, need 
not be calibrated to the above frequency.  They should be checked for 

B-12 



SOP #:  GW 0001 
Region I Low Stress 

(Low Flow) SOP 
Revision Number:  2 
Date:  July 30, 1996 

accuracy prior to field use according to EPA Methods and the 
manufacturer's instructions. 

VII.FIELD LOGBOOK 

A field log shall be kept to document all ground water field 
monitoring activities (see attached example matrix), and record all 
of the following: 

Well identification. 

Well depth, and measurement technique. 

Static water level depth, date, time and measurement technique. 

Presence and thickness of immiscible liquid (NAPL) layers and 
detection method. 

Pumping rate, drawdown, indicator parameters values, and clock 
time, at the appropriate time intervals; calculated or measured 
total volume pumped. 

Well sampling sequence and time of each sample collection. 

Types of sample bottles used and sample identification numbers. 

Preservatives used. 

Parameters requested for analysis. 

Field observations during sampling event. 

Name of sample collector(s). 

Weather conditions. 

QA/QC data for field instruments. 

Any problems encountered should be highlighted. 

Description of all sampling equipment used, including trade names, 
model number, diameters, material composition, etc. 

VIII. DATA REPORT 
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Data reports are to include laboratory analytical results, QA/QC 
information, and whatever field logbook information is needed to 
allow for a full evaluation of data usability. 
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APPENDIX C 

Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures® 

C-l 



United States 
Environmental Protection 
Agency 

Office of 
Research and 
Development 

Oftice of SOIIC Waste 
and Emergency 
Response 

EPA/5407S-95/504 
April 1996 

&EPA  Ground Water Issue 

LOW-FLOW (MINIMAL DRAWDOWN) 
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Background 

The Regional Superfund Ground Water Forum is a 
group of ground-water scientists, representing EPA's 
Regional Superfund Offices, organized to exchange 
information related to ground-water remediation at Superfund 
sites. One of the major concerns of the Forum is the 
sampling of ground water to support site assessment and 
remedial performance monitoring objectives. This paper is 
intended to provide background information on the 
development of low-flow sampling procedures and its 
application under a variety of hydrogeologic settings. It is 
hoped that the paper will support the production of standard 
operating procedures for use by EPA Regional personnel and 
other environmental professionals engaged in ground-water 
sampling. 

For further information contact: Robert Puls, 405-436-8543, 
Subsurface Remediation and Protection Division, NRMRL, 
Ada, Oklahoma. 

I. Introduction 

The methods and objectives of ground-water 
sampling to assess water quality have evolved over time. 
Initially the emphasis was on the assessment of water quality 
of aquifers as sources of drinking water. Large water-bearing 

units were identified and sampled in keeping with that 
objective. These were highly productive aquifers that 
supplied drinking water via private wells or through public 
water supply systems. Gradually, with the increasing aware- 
ness of subsurface pollution of these water resources, the 
understanding of complex hydrogeochemical processes 
which govern the fate and transport of contaminants in the 
subsurface increased. This increase in understanding was 
also due to advances in a number of scientific disciplines and 
improvements in tools used for site characterization and 
ground-water sampling. Ground-water quality investigations 
where pollution was detected initially borrowed ideas, 
methods, and materials for site characterization from the 
water supply field and water analysis from public health 
practices. This included the materials and manner in which 
monitoring wells were installed and the way in which water 
was brought to the surface, treated, preserved and analyzed. 
The prevailing conceptual ideas included convenient generali- 
zations of ground-water resources in terms of large and 
relatively homogeneous hydrologic units. With time it became 
apparent that conventional water supply generalizations of 
homogeneity did not adequately represent field data regard- 
ing pollution of these subsurface resources. The important 
role of heterogeneity became increasingly clear not only in 
geologic terms, but also in terms of complex physical, 
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Chemical and biological subsurface processes. With greater 
appreciation of the role of heterogeneity, it became evident 
that subsurface pollution was ubiquitous and encompassed 
the unsaturated zone to the deep subsurface and included 
unconsoiidated sediments, fractured rock, and aquitards or 
low-yieiding or impermeable formations. Small-scale pro- 
cesses and heterogeneities were shown to be important in 
identifying contaminant distributions and in controlling water 
and contaminant flow paths. 

It is beyond the scope of this paper to summarize all 
the advances in the field of ground-water quality investiga- 
tions and remediation, but two particular issues have bearing 
on ground-water sampling today: aquifer heterogeneity and 
colloidal transport. Aquifer heterogeneities affect contaminant 
flow paths and include variations in geology, geochemistry, 
hydrology and microbiology. As methods and the tools 
available for subsurface investigations have become increas- 
ingly sopnisticated and understanding of the subsurface 
environment has advanced, there is an awareness that in 
most cases a primary concern for site investigations is 
characterization of contaminant flow paths rather than entire 
aquifers. In fact, in many cases, plume thickness can be less 
than well screen lengths (e.g., 3-6 m) typically installed at 
hazardous waste sites to detect and monitor plume movement 
over time. Small-scale differences have increasingly been 
shown to be important and there is a general trend toward 
smaller diameter wells and shorter screens. 

The hydrogeochemical significance of colloidal-size 
particles in subsurface systems has been realized during the 
past several years (Gschwend and Reynolds, 1987; McCarthy 
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990). 
This realization resulted from both field and laboratory studies 
that showed faster contaminant migration over greater 
distances and at higher concentrations than flow and trans- 
port mccel predictions would suggest (Buddemeier and Hunt, 
1988; E.-.field and Bengtsson, 1988; Penrose et ai., 1990). 
Such models typically account for interaction between the 
mobile aqueous and immobile solid phases, but do not allow 
for a mobile, reactive solid phase. It is recognition of this third 
phase as a possible means of contaminant transport that has 
brought increasing attention to the manner in which samples 
are collected and processed for analysis (Puls et al., 1990; 
McCarthy and Degueldre, 1993; Backhus et al., 1993; U. S. 
EPA, 1995). If such a phase is present in sufficient mass, 
possesses high sorption reactivity, large surface area, and 
remains stable in suspension, it can serve as an important 
mechanism to facilitate contaminant transport in many types 
of subsurface systems. 

Colloids are particles that are sufficiently small so 
that the surface free energy of the particle dominates the bulk 
free energy. Typically, in ground water, this includes particles 
with diameters between 1 and 1000 nm. The most commonly 
observed mobile particles include: secondary clay minerals; 
hydrous iron, aluminum, and manganese oxides; dissolved 
and paniculate organic materials, and viruses and bacteria. 

These reactive particles have been shown to be mobile under 
a variety of conditions in both field studies and laboratory 
column experiments, and as such need to be included in 
monitoring programs where identification of the total mobile 
contaminant loading (dissolved + naturally suspended 
particles) at a site is an objective. To that end, sampling 
methodologies must be used which do not artificially bias 
naturally suspended particle concentrations. 

Currently the most common ground-water purging 
and sampling methodology is to purge a well using bailers or 
high speed pumps to remove 3 to 5 casing volumes followed 
by sample cojlection. This method can cause adverse impacts 
on sample quality through collection of samples with high 
levels of turbidity. This results in the inclusion of otherwise 
immobile artifactual particles which produce an overestima- 
tion of certain analytes cf interest (e.g., metals or hydrophobic 
organic compounds). Numerous documented problems 
associated with filtration (Danielsson, 1982; Laxen and 
Chandler, 1982; Horowitz et al., 1992) make this an undesir- 
able method of rectifying the turbidity problem, and include 
the removal of potentially mobile (contaminant-associated) 
particles during filtration, thus artificially biasing contaminant 
concentrations low. Sampling-induced turbidity problems can 
often be mitigated by using iow-flow purging and sampling 
techniques. 

Current subsurface conceptual models have under- 
gone considerable refinement due to the recent development 
and increased use of fieid screening tools.   So-called 
hydraulic push technologies (e.g., cone penetrometer, 
Geoprobe®, QED HydroPunch®) enable relatively fast 
screening site characterization which can then be used to 
design and install a monitoring well network. Indeed, 
alternatives to conventional monitoring wells are now being 
considered for some hydrogeologic settings. The ultimate 
design of any monitoring system should however be based 
upon adequate site characterization and be consistent with 
established monitoring objectives. 

If the sampling program objectives include accurate 
assessment of the magnitude and extent of subsurface 
contamination over time and/or accurate assessment of 
subsequent remedial performance, then some information 
regarding plume delineation in three-dimensional space is 
necessary prior to monitoring well network design and 
installation. This can be accomplished with a variety of 
different tools and equipment ranging from hand-operated 
augers to screening tools mentioned above and large drilling 
rigs. Detailed information on ground-water flow velocity, 
direction, and horizontal and vertical variability are essential 
baseline data requirements.  Detailed soil and geologic data 
are required prior to and during the installation of sampling 
points. This includes historical as well as detailed soil and 
geologic logs which accumulate during the site investigation. 
The use of borehole geophysical techniques is also recom- 
mended. With this information (together with other site 
characterization data) and a clear understanding of sampling 
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objectives, then appropriate location, screen length, well 
diameter, slot size. etc. for the monitoring well network can be 
decided. This is especially critical for new in situ remedial 
approaches or natural attenuation assessments at hazardous 
waste sites. 

In general the overall goal of any ground-water 
sampling program is to collect water samples with no alter- 
ation in water chemistry; analytical data thus obtained may be 
used for a variety of specific monitoring programs depending 
on the regulatory requirements. The sampling methodology 
described in this paper assumes that the monitoring goal is to 
sample monitoring wells for the presence of contaminants and 
it is applicable whether mobile colloids are a concern or not 
and whether the analytes of concern are metals (and metal- 
loids) or organic compounds. 

II. Monitoring Objectives and Design 
Considerations 

The following issues are important to consider prior 
to the design and implementation of any ground-water 
monitoring program, including those which anticipate using 
low-flow purging and sampling procedures. 

A. Data Quality Objectives (DQOs) 

Monitoring objectives include four main types: 
detection, assessment, corrective-action evaluation and 
resource evaluation, along with hybrid variations such as site- 
assessments for property transfers and water availability 
investigations. Monitoring objectives may change as contami- 
nation or water quality problems are discovered. However, 
there are a number of common components of monitoring 
programs which should be recognized as important regard- 
less of initial objectives. These components include: 

1) Development of a conceptual model that incorporates 
elements of the regional geology to the local geologic 
framework. The conceptual model development also 
includes initial site characterization efforts to identify 
hydrostratigraphic units and likely flow-paths using a 
minimum number of borings and well completions; 

2) Cost-effective and well documented collection of high 
quality data utilizing simple, accurate, and reproduc- 
ible techniques; and 

3) Refinement of the conceptual model based on 
supplementary data collection and analysis. 

These fundamental components serve many types of monitor- 
ing programs and provide a basis for future efforts that evolve 
in complexity and level of spatial detail as purposes and 
objectives expand. High quality, reproducible data collection 
is a common goal regardless of program objectives. 

High quality data collection implies data of sufficient 
accuracy, precision, and completeness (i.e., ratio of valid 
analytical results to the minimum sample number called for by 
the program design) to meet the program objectives. Accu- 
racy depends on the correct choice of monitoring tools and 
procedures to minimize sample and subsurface disturbance 
from collection to analysis. Precision depends on the 
repeatability of sampling and analytical protocols. It can be 
assured or improved by replication of sample analyses 
including blanks, field/lab standards and reference standards. 

B. Sample Representativeness 

An important goal of any monitoring program is 
collection of data that is truly representative of conditions at 
the site. The term representativeness applies to chemical and 
hydrogeologic data collected via wells, borings, piezometers, 
geophysical and soil gas measurements, lysimeters, and 
temporary sampling points. It involves a recognition of the 
statistical variability of individual subsurface physical proper- 
ties, and contaminant or major ion concentration levels, while 
explaining extreme values. Subsurface temporal and spatial 
variability are facts. Good professional practice seeks to 
maximize representativeness by using proven accurate and 
reproducible techniques to define limits on the distribution of 
measurements collected at a site. However, measures of 
representativeness are dynamic and are controlled by 
evolving site characterization and monitoring objectives. An 
evolutionary site characterization model, as shown in Fig- 
ure 1, provides a systematic approach to the goal of consis- 
tent data collection. 

r    ~~    "♦ Oefina Program Objectives 

I                                          4 
Establish Data Quality 

—    —    ^> Define Sampling and 
Evolutionary Sita            Anatytical Protocols 
Characterization                              1 

1                                           * 
Apply Protocols 

l                   J 
■ .*£..    _    __      Rsfins Protocols ^_   _ _} Make Sits Decisions 

Figure 1. Evolutionary Site Characterization Model 

The model emphasizes a recognition of the causes of the 
variability (e.g., use of inappropriate technology such as using 
bailers to purge wells; imprecise or operator-dependent 
methods) and the need to control avoidable errors. 
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1) Questions of Scale 

A sampling plan designed to collect representative 
samples must take into account the potential scale of 
changes in site conditions through space and time as well as 
the chemical associations and behavior of the parameters 
that are targeted for investigation. In subsurface systems, 
physical (i.e., aquifer) and chemical properties over time or 
space are not statistically independent. In fact, samples 
taken in close proximity (i.e., within distances of a few meters) 
or within short time periods (i.e., more frequently than 
monthly) are highly auto-correiated. This means that designs 
employing high-sampling frequency (e.g., monthly) or dense 
spatial monitoring designs run the risk of redundant data 
collection and misleading inferences regarding trends in 
values that aren't statistically valid. In practice, contaminant 
detection and assessment monitoring programs rarely suffer 
these over-sampling concerns. In corrective-action evaluation 
programs, it is also possible that too little data may be 
collected over space or time. In these cases, false interpreta- 
tion of the spatial extent of contamination or underestimation 
of temporal concentration variability may result. 

2) Target Parameters 

Parameter selection in monitoring program design is 
most often dictated by the regulatory status of the site. 
However, background water quality constituents, purging 
indicator parameters, and contaminants, all represent targets 
for data collection programs. The tools and procedures used 
in these programs should be equally rigorous and applicable 
to all categories of data, since all may be needed to deter- 
mine or support regulatory action. 

C. Sampling Point Design and Construction 

Detailed site characterization is central to all 
decision-making purposes and the basis for this characteriza- 
tion resides in identification of the geologic framework and 
major hydro-stratigraphic units. Fundamental data for sample 
point location include: subsurface lithology, head-differences 
and background geochemical conditions. Each sampling point 
has a proper use or uses which should be documented at a 
level which is appropriate for the program's data quality 
objectives. Individual sampling points may not always be 
able to fulfill multiple monitoring objectives (e.g., detection, 
assessment, corrective action). 

1) Compatibility with Monitoring Program and Data 
Quality Objectives 

Specifics of sampling point location and design will 
be dictated by the complexity of subsurface lithology and 
variability in contaminant and/or geochemical conditions. It  ' 
should be noted that, regardless of the ground-water sam- 
pling approach, few sampling points (e.g., wells, drive-points, 
screened augers) have zones of influence in excess of a few 

feet. Therefore, the spatial frequency of sampling points 
should be carefully selected and designed. 

2) Flexibility of Sampling Point Design 

In most cases well-point diameters in excess of 1 7/8 
inches will permit the use of most types of submersible 
pumping devices for low-flow (minimal drawdown) sampling. 
It is suggested that shon (e.g., less than 1.6 m) screens be 
incorporated into the monitoring design where possible so 
that comparable results from one device to another might be 
expected. Short, of course, is relative to the degree of vertical 
water quality variability expected at a site. 

3) Equilibration of Sampling Point 

Time should be allowed for equilibration of the well 
or sampling point with the formation after installation. Place- 
ment of well or sampling points in the subsurface produces 
some disturbance of ambient conditions. Drilling techniques 
(e.g., auger, rotary, etc.) are generally considered to cause 
more disturbance than direct-push technologies.  In either 
case, there may be a period (i.e., days to months) during 
which water quality near the point may be distinctly different 
from that in the formation. Proper development of the sam- 
pling point and adjacent formation to remove fines created 
during emplacement will shorten this water quality recovery 
period. 

III. Definition of Low-Flow Purging and Sampling 

It is generally accepted that water in the well casing 
is non-representative of the formation water and needs to be 
purged prior to collection of ground-water samples. However, 
the water in the screened interval may indeed be representa- 
tive of the formation, depending upon well construction and 
site hydrogeology. Wells are purged to some extent for the 
following reasons: the presence of the air interface at the top 
of the water column resulting in an oxygen concentration 
gradient with depth, loss of volatiles up the water column, 
leaching from or sorption to the casing or filter pack, chemical 
changes due to clay seals or backfill, and surface infiltration. 

Low-flow purging, whether using portable or dedi- 
cated systems, should be done using pump-intake located in 
the middle or slightly above the middle of the screened 
interval. Placement of the pump too close to the bottom of the 
well will cause increased entrainment of solids which have 
collected in the well over time. These particles are present as 
a result of well development, prior purging and sampling 
events, and natural colloidal transport and deposition. 
Therefore, placement of the pump in the middle or toward the 
top of the screened interval is suggested. Placement of the 
pump at the top of the water column for sampling is only 
recommended in unconfined aquifers, screened across the 
water table, where this is the desired sampling point. Low- 
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flow purging has the advantage of minimizing mixing between 
the overlying stagnant casing water and water within the 
screened interval. 

A. Low-Flaw Purging and Sampling 

Low-flow refers to the velocity with which water 
enters the pump intake and that is imparted to the formation 
pore water in the immediate vicinity of the well screen. It 
does not necessarily refer to the flow rate of water discharged 
at the surface which can be affected by flow regulators or 
restrictions. Water level drawdown provides the best indica- 
tion of the stress imparted by a given flow-rate for a given 
hydrological situation. The objective is to pump in a manner 
that minimizes stress (drawdown) to the system to the extent 
practical taking into account established site sampling 
objectives. Typically, flow rates on the order of 0.1 - 0.5 L/min 
are used, however this is dependent on site-specific 
hydrogeology.   Some extremely coarse-textured formations 
have been successfully sampled in this manner at flow rates 
to 1 L/min. The effectiveness of using low-flow purging is 
intimately linked with proper screen location, screen length, 
and well construction and development techniques. The 
reestabiishment of natural flow paths in both the vertical and 
horizontal directions is important for correct interpretation of 
the data.  For hign resolution sampling needs, screens less 
than 1 m should be used. Most of the need for purging has 
been found to be due :o passing the sampling device through 
the overiying casing water which causes mixing of these 
stagnant waters and the dynamic waters within the screened 
interval. Additionally, there is disturbance to suspended 
sediment collected in the bottom of the casing and the 
displacement of water out into the formation immediately 
adjacent to the well screen. These disturbances and impacts 
can be avoided using dedicated sampling equipment, which 
precludes the need to insert the sampling device prior to 
purging and sampling. 

Isolation of the screened interval water from the 
overlying stagnant casing water may be accomplished using 
low-flow minimal drawdown techniques. If the pump intake is 
located within the screened interval, most of the water 
pumped will be drawn in directly from the formation with little 
mixing of casing water or disturbance to the sampling zone. 
However, if the wells are not constructed and developed 
properly, zones other than those intended may be sampled. 
At some sites where geologic heterogeneities are sufficiently 
different within the screened interval, higher conductivity 
zones may be preferentially sampled. This is another reason 
to use snorter screened intervals, especially where high 
spatial resolution is a sampling objective. 

B. Water Quality Indicator Parameters 

It is recommended that water quality indicator 
parameters be used tc determine purging needs prior to 
sample collection in each well. Stabilization of parameters 
such as pH, specific conductance, dissolved oxygen, oxida- 

tion-reduction potential, temperature and turbidity should be 
used to determine when formation water is accessed during 
purging. In general, the order of stabilization is pH, tempera- 
ture, and specific conductance, followed by oxidation- 
reduction potential, dissolved oxygen and turbidity. Tempera- 
ture and pH, while commonly used as purging indicators, are 
actually quite insensitive in distinguishing between formation 
water and stagnant casing water; nevertheless, these are 
important parameters for data interpretation purposes and 
should also be measured. Performance criteria for determi- 
nation of stabilization should be based on water-level draw- 
down, pumping rate and equipment specifications for measur- 
ing indicator parameters. Instruments are available which 
utilize in-line'flow cells to continuously measure the above 
parameters. 

It is important to establish specific well stabilization 
criteria and then consistently follow the same methods 
thereafter, particularly with respect to drawdown, flow rate 
and sampling device. Generally, the time or purge volume 
required for parameter stabilization is independent of well 
depth or weil volumes. Dependent variables are well diam- 
eter, sampling device, hydrogeochemistry, pump flow rate, 
and whether the devices are used in a portable or dedicated 
manner. If the sampling device is already in place (i.e., 
dedicated sampling systems), then the time and purge 
volume needed for stabilization is much shorter. Other 
advantages of dedicated equipment include less purge water 
for waste disposal, much less decontamination of equipment, 
less time spent in preparation of sampling as well as time in 
the field, and more consistency in the sampling approach 
which probably will translate into less variability in sampling 
results. The use of dedicated equipment is strongly recom- 
mended at wells which will undergo routine sampling over 
time. 

if parameter stabilization criteria are too stringent, 
then minor oscillations in indicator parameters may cause 
purging operations to become unnecessarily protracted. It 
should also be noted that turbidity is a very conservative 
parameter in terms of stabilization. Turbidity is always the 
last parameter to stabilize. Excessive purge times are 
invariably related to the establishment of too stringent turbidity 
stabilization criteria. It should be noted that natural turbidity 
levels in ground water may exceed 10 nephelometric turbidity 
units (NTU). 

C. Advantages and Disadvantages of Low-Flow 
(Minimum Drawdown) Purging 

In general, the advantages of low-flow purging 
include: 

• samples which are representative of the mobile load of 
contaminants present (dissolved and colloid-associ- 
ated); 

• minimal disturbance of the sampling point thereby 
minimizing sampling artifacts; 

• less operator variability, greater operator control; 
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• reduced stress on the formation (minimal drawdown); 
• less mixing of stagnant casing water with formation 

water; 
• reduced need for filtration and, therefore, less time 

required for sampling; 
• smaller purging volume which decreases waste 

disposal costs and sampling time; 
• better sample consistency; reduced artificial sample 

variability. 

Some disadvantages of low-flow purging are: 
• higher initial capital costs, 
• greater set-up time in the field, 
• need to transport additional equipment to and from the 

site, 
• increased training needs, 
• resistance to change on the part of sampling practitio- 

ners, 
• concern that new data will indicate a change in 

conditions and trigger an action. 

IV. Low-Flow (Minimal Drawdown) Sampling 
Protocols 

The following ground-water sampling procedure has 
evolved over many years of experience in ground-water 
sampling for organic and inorganic compound determinations 
and as such summarizes the authors' (and others) experi- 
ences to date (Barcelona et al., 1984, 1994; Barcelona and 
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990, 
1992; Puls and Powell, 1992; Puls and Paul, 1995). High- 
quality chemical data collection is essential in ground-water 
monitoring and site characterization. The primary limitations 
to the collection of representative ground-water samples 
include: mixing of the stagnant casing and fresh screen 
waters during insertion of the sampling device or ground- 
water level measurement device; disturbance and 
resuspension of settled solids at the bottom of the well when 
using high pumping rates or raising and lowering a pump or 
bailer; introduction of atmospheric gases or degassing from 
the water during sample handling and transfer, or inappropri- 
ate use of vacuum sampling device, etc. 

A. Sampling Recommendations 

Water samples should not be taken immediately 
following well development. Sufficient time should be allowed 
for the ground-water flow regime in the vicinity of the monitor- 
ing well to stabilize and to approach chemical equilibrium with 
the well construction materials. This lag time will depend on 
site conditions and methods of installation but often exceeds 
one week. 

Well purging is nearly always necessary to obtain • 
samples of water flowing through the geologic formations in 
the screened interval. Rather than using a general but 
arbitrary guideline of purging three casing volumes prior to 

sampling, it is recommended that an in-line water quality 
measurement device (e.g., flow-through cell) be used to 
establish the stabilization time for several parameters (e.g., 
pH, specific conductance, redox, dissolved oxygen, turbidity) 
on a well-specific basis. Data on pumping rate, drawdown, 
and volume required for parameter stabilization can be used 
as a guide for conducting subsequent sampling activities. 

The following are recommendations to be considered 
before, during and after sampling: 

• use low-flow rates (<0.5 L/min), during both purging 
and sampling to maintain minimal drawdown in the 
well;  • 

• maximize tubing wall thickness, minimize tubing 
length; 

• place the sampling device intake at the desired 
sampling point; 

• minimize disturbances of the stagnant water column 
above the screened interval during water level 
measurement and sampling device insertion; 

• make proper adjustments to stabilize the flow rate as 
soon as possible; 

• monitor water quality indicators during purging; 
• collect unfiitered samples to estimate contaminant 

loading and transport potential in the subsurface 
system. 

B. Equipment Calibration 

Prior to sampling, all sampling device and monitoring 
equipment should be calibrated according to manufacturer's 
recommendations and the site Quality Assurance Project Plan 
(QAPP) and Field Sampling Plan (FSP). Calibration of pH 
should be performed with at least two buffers which bracket 
the expected range. Dissolved oxygen calibration must be 
corrected for local barometric pressure readings and eleva- 
tion. 

C. Water Level Measurement and Monitoring 

It is recommended that a device be used which will 
least disturb the water surface in the casing. Well depth 
should be obtained from the well logs. Measuring to the 
bottom of the well casing will only cause resuspension of 
settled solids from the formation and require longer purging 
times for turbidity equilibration. Measure well depth after 
sampling is completed. The water level measurement should 
be taken from a permanent reference point which is surveyed 
relative to ground elevation. 

D. Pump Type 

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is 
suggested for purging and sampling all types of analytes. All 
pumps have some limitation and these should be investigated 
with respect to application at a particular site. Bailers are 
inappropriate devices for low-flow sampling. 
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1) General Considerations F. Filtration 

There are no unusual requirements for ground-water 
sampling devices when using low-flow, minimal drawdown 
techniques. The major concern is that the device give 
consistent results and minimal disturbance of the sample 
across a range of tow flow rates (i.e., < 0.5 L/min). Clearly, 
pumping rates that cause minimal to no drawdown in one well 
could easily cause significant drawdown in another well 
finished in a less transmissive formation. In this sense, the 
pump should not cause undue pressure or temperature 
changes or physical disturbance on the water sample over a 
reasonable sampling range. Consistency in operation is 
critical to meet accuracy and precision goals. 

2) Advantages and Disadvantages of Sampling Devices 

A variety of sampling devices are available for low- 
flow (minimal drawdown) purging and sampling and include 
peristaltic pumps, bladder pumps, electrical submersible 
pumps, and gas-driven pumps. Devices which lend them- 
selves to both dedication and consistent operation at defin- 
able low-flow rates are preferred.  It is desirable that the pump 
be easily adjustable and operate reliably at these lower flow 
rates. The peristaltic pump is limited to shallow applications 
and can cause degassing resulting in alteration of pH, 
alkalinity, and some volatiles loss.  Gas-driven pumps should 
be of a type that does not allow the gas to be in direct contact 
with the sampled fluid. 

Clearly, bailers and other grab type samplers are ill- 
suited for low-flow sampling since they will cause repeated 
disturbance and mixing cf stagnant water in the casing and 
the dynamic water in the screened interval. Similarly, the use 
of inertial lift foot-valve type samplers may cause too much 
disturbance at the point of sampling. Use of these devices 
also tends to introduce uncontrolled and unacceptable 
operator variability. 

Summaries of advantages and disadvantages of 
various sampling devices are listed in Herzog et al. (1991), 
U. S. EPA (1992), Parker (1994) and Thurnblad (1994). 

E. Pump Installation 

Dedicated sampling devices (left in the well) capable 
of pumping and sampling are preferred over any other type of 
device. Any portable sampling device should be slowly and 
carefully lowered to the middle of the screened interval or 
slightly above the middle (e.g.; 1-1.5 m below the top of a 3 m 
screen). This is to minimize excessive mixing of the stagnant 
water in the casing above the screen with the screened 
interval zone water, and to minimize resuspension of solids 
which will have collected at the bottom of the well. These two 
disturbance effects have been shown to directly affect the 
time required for purging. There also appears to be a direct 
correlation between size of portable sampling devices relative 
to the well bore and resulting purge volumes and times. The 
key is to minimize disturbance of water and solids in the well 
casing. 

Decisions to filter samples should be dictated by 
sampling objectives rather than as a fix for poor sampling 
practices, and field-filtering of certain constituents should not 
be the default. Consideration should be given as to what the 
application of field-filtration is trying to accomplish. For 
assessment of truiy dissolved (as opposed to operationally 
dissolved [i.e., samples filtered with 0.45 urn filters]) concen- 
trations of major ions and trace metals, 0.1 pm filters are 
recommended although 0.45 urn filters are normally used for 
most regulatory programs. Alkalinity samples must also be 
filtered if significant paniculate calcium carbonate is sus- 
pected, since'this material is likely to impact alkalinity titration 
results (although filtration itself may alter the C02 composition 
of the sample and, therefore, affect the results). 

Although filtration may be appropriate, filtration of a 
sample may cause a number of unintended changes to occur 
(e.g. oxidation, aeration) possibly leading to filtration-induced 
artifacts during sample analysis and uncertainty in the results. 
Some of these unintended changes may be unavoidable but 
the factors leading to them must be recognized. Deleterious 
effects can be minimized by consistent apDlication of certain 
filtration guidelines. Guidelines should address selection of 
filter type, media, pore size, etc. in order to identify and 
minimize potential sources of uncertainty when filtering 
samples. 

In-line filtration is recommended because it provides 
better consistency through less sample handling, and 
minimizes sample exposure to the atmosphere. In-line filters 
are available in both disposable (barrel filters) and non- 
disposable (in-line filter holder, flat membrane filters) formats 
and various filter pore sizes (0.1-5.0 pm). Disposable filter 
cartridges have the advantage of greater sediment handling 
capacity when compared to traditional membrane filters. 
Filters must be pre-rinsed following manufacturer's recom- 
mendations. If there are no recommendations for rinsing, 
pass through a minimum of 1 L of ground water following 
purging and prior to sampling. Once filtration has begun, a 
filter cake may develop as particles larger than the pore size 
accumulate on the filter membrane. The result is that the 
effective pore diameter of the membrane is reduced and 
particles smaller than the stated pore size are excluded from 
the filtrate. Possible corrective measures include prefiltering 
(with larger pore size filters), minimizing particle loads to 
begin with, and reducing sample volume. 

C. Monitoring of Water Level and Water Quality 
Indicator Parameters 

Check water level periodically to monitor drawdown 
in the well as a guide to flow rate adjustment. The goal is 
minimal drawdown (<0.1 m) during purging. This goal may be 
difficult to achieve under some circumstances due to geologic 
heterogeneities within the screened interval, and may require 
adjustment based on site-specific conditions and personal 
experience. In-line water quality indicator parameters should 
be continuously monitored during purging. The water quality 
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indicator parameters monitored can include pH, redox 
potential, conductivity, dissolved oxygen (DO) and turbidity. 
The last three parameters are often most sensitive. Pumping 
rate, drawdown, and the time or volume required to obtain 
stabilization of parameter readings can be used as a future 
guide to purge the well. Measurements should be taken 
every three to five minutes if the above suggested rates are 
used. Stabilization is achieved after all parameters have 
stabilized for three successive readings. In lieu of measuring 
all five parameters, a minimum subset would include pH, 
conductivity, and turbidity or DO. Three successive readings 
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv 
for redox potential, and ± 10% for turbidity and DO. Stabilized 
purge indicator parameter trends are generally obvious and 
follow either an exponential or asymptotic change to stable 
values during purging. Dissolved oxygen and turbidity usually 
require the longest time for stabilization. The above stabiliza- 
tion guidelines are provided for rough estimates based on 
experience. 

H. Sampling, Sample Containers, Preservation and 
Decontamination 

Upon parameter stabilization, sampling can be 
initiated. If an in-iine device is used to monitor water quality 
parameters, it should be disconnected or bypassed during 
sample collection. Sampling flow rate may remain at estab- 
lished purge rate or may be adjusted slightly to minimize 
aeration, bubble formation, turbulent filling of sample bottles, 
or loss of volatiles due to extended residence time in tubing. 
Typically, flow rates less than 0.5 L/min are appropriate. The 
same device should be used for sampling as was used for 
purging. Sampling should occur in a progression from least to 
most contaminated well, if this is known. Generally, volatile 
(e.g., solvents and fuel constituents) and gas sensitive (e.g., 
Fe2*, CH,, HjS/HS; alkalinity) parameters should be sampled 
first The sequence in which samples, for most inorganic 
parameters are collected is immaterial unless filtered (dis- 
solved) samples are desired. Filtering should be done last 
and in-line filters should be used as discussed above. During 
both well purging and sampling, proper protective clothing 
and equipment must be used based upon the type and level 
of contaminants present. 

The appropriate sample container will be prepared in 
advance of actual sample collection for the analytes of 
interest and include sample preservative where necessary. 
Water samples should be collected directly into this container 
from the pump tubing. 

Immediately after a sample bottle has been filled, it 
must be preserved as specified in the site (QAPP). Sample 
preservation requirements are based on the analyses being 
performed (use site QAPP, FSP, RCRA guidance document 
[U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1982]). It ' 
may be advisable to add preservatives to sample bottles in a 
controlled setting prior to entering the field in order to reduce 
the chances of improperly preserving sample bottles or 

introducing field contaminants into a sample bottle while 
adding the preservatives. 

The preservatives should be transferred from the 
chemical bottle to the sample container using a disposable 
polyethylene pipet and the disposable pipet should be used 
only once and then discarded. 

After a sample container has been filled with ground 
water, a Teflon™ (or tin)-lined cap is screwed on tightly to 
prevent the container from leaking. A sample label is filled 
out as specified in the FSP. The samples should be stored 
inverted at 4°£. 

Specific decontamination protocols for sampling 
devices are dependent to some extent on the type of device 
used and the type of contaminants encountered. Refer to the 
site QAPP and FSP for specific requirements. 

!. Blanks 

The following blanks should be collected: 

(1) field blank: one field blank should be collected from 
each source water (distilled/deionized water) used for 
sampling equipment decontamination or for assisting 
well development procedures. 

(2) equipment blank: one equipment blank should be 
taken prior to the commencement of field work, from 
each set of sampling equipment to be used for that 
day. Refer to site QAPP or FSP for specific require- 
ments. 

(3) trip blank: a trip blank is required to accompany each 
volatile sample shipment. These blanks are prepared 
in the laboratory by filling a 40-mL volatile organic 
analysis (VOA) bottle with distilled/deionized water. 

V. Low-Permeability Formations and Fractured 
Rock 

The overall sampling program goals or sampling 
objectives will drive how the sampling points are located, 
installed, and choice of sampling device. Likewise, site- 
specific hydrogeologic factors will affect these decisions. 
Sites with very low permeability formations or fractures 
causing discrete flow channels may require a unique monitor- 
ing approach. Uniike water supply wells, wells installed for 
ground-water quality assessment and restoration programs 
are often installed in low water-yielding settings (e.g., clays, 
silts). Alternative types of sampling points and sampling 
methods are often needed in these types of environments, 
because low-permeability settings may require extremely low- 
flow purging (<0.1 L/min) and may be technology-limited. 
Where devices are not readily available to pump at such low 
flow rates, the primary consideration is to avoid dewatering of 
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the well screen. This may require repeated recovery of the 
water during purging while leaving the pump in place within 
the well screen. 

Use of low-flow techniques may be impractical in 
these settings, depending upon the water recharge rates. 
The sampler and the end-user of data collected from such 
wells need to understand the limitations of the data collected; 
i.e., a strong potential for underestimation of actual contami- 
nant concentrations for volatile organics, potential false 
negatives for filtered metals and potential false positives for 
unfiltered metals. It is suggested that comparisons be made 
between samples recovered using low-flow purging tech- 
niques and samples recovered using passive sampling 
techniques (i.e., two sets of samples). Passive sample 
collection would essentially entail acquisition of the sample 
with no or very little purging using a dedicated sampling 
system installed within the screened interval or a passive 
sample collection device. 

A. Low-Permeability Formations (<0.1 Umin 
recharge) 

1. Low-Fiow Purging and Sampling with Pumps 

a. "portable or non-dedicated mode" - Lower the pump 
(one capable of pumping at <0.1 Umin) to mid-screen 
or slightly above and set in place for minimum of 48 
hours (to lessen purge volume requirements). After 48 
hours, use procedures listed in Part IV above regard- 
ing monitoring water quality parameters for stabiliza- 
tion, etc., but do not dewater the screen. If excessive 
drawdown and slow recovery is a problem, then 
alternate approaches such as those listed below may 
be better. 

b. "dedicated mode' - Set the pump as above at least a 
week prior to sampling; that is, operate in a dedicated 
pump mode. With this approach significant reductions 
in purge volume should be realized. Water quality 
parameters should stabilize quite rapidly due to less 
disturbance of the sampling zone. 

2. Passive Sample Collection 

Passive sampling collection requires insertion of the 
device into the screened interval for a sufficient time period to 
allow flow and sample equilibration before extraction for 
analysis. Conceptually, the extraction of water from low 
yielding formations seems more akin to the collection of water 
from the unsaturated zone and passive sampling techniques 
may be more appropriate in terms of obtaining "representa- 
tive* samples. Satisfying usual sample volume requirements 
is typically a problem with this approach and some latitude will 
be needed on the part cf regulatory entities to achieve 
sampling objectives. 

B. Fractured Rock 

In fractured rock formations, a low-flow to zero 
purging approach using pumps in conjunction with packers to 
isolate the sampling zone in the borehole is suggested. 
Passive multi-layer sampling devices may also provide the 
most "representative" samples. It is imperative in these 
settings to identify flow paths or water-producing fractures 
prior to sampling using tools such as borehole fiowmeters 
and/or other geophysical tools. 

After identification of water-bearing fractures, install 
packer(s) and pump assembly for sample collection using 
low-flow sampling in "dedicated mode" or use a passive 
sampling device which can isolate the identified water-bearing 
fractures. 

VI. Documentation 

The usual practices for documenting the sampling 
event should be used for low-flow purging and sampling 
techniques. Tnis should include, at a minimum: information 
on the conduct of purging operations (flow-rate, drawdown, 
water-quality parameter values, volumes extracted and times 
for measurements), field instrument calibration data, water 
sampling forms and chain of custody forms. See Figures 2 
and 3 and "Ground Water Sampling Workshop -- A Workshop 
Summary" (U. S. EPA, 1995) for example forms and other 
documentation suggestions and information. Tnis information 
coupled with laboratory analytical data and validation data are 
needed to judge the "useability" of the sampling data. 

VII. Notice 

The U.S. Environmental Protection Agency through its Office 
of Research and Development funded and managed the 
research described herein as part of its in-house research 
program and under Contract No. 68-C4-0031 to Dynamac 
Corporation. It has been subjected to the Agency's peer and 
administrative review and has been approved for publication 
as an EPA document. Mention of trade names or commercial 
products does not constitute endorsement or recommenda- 
tion for use. 
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Figure 2. Ground Water Sampling Log 

Project Site  
Well Depth  

Well No. .Date. 
. Screen Length. Weil Diameter . Casing Type 

Sampling Device. 
Measuring Point. 

.Tubing type. .Water Level 
Other Infor 

Sampling Personnel. 

Type of Samples Collected 

Time pH Temp Cond. Dis.02 Turb. [ ]Conc Notes 

I 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoK = nHh, VoK    =4ttnr* 
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Figure 3.  Ground Water Sampling Log (with automatic data logging for most water quality 
parameters) ' 

Project  

Well Depth  

Sampling Device. 

Measuring Point _ 

.Site. .Well No. .Date 
.Screen Length. .Well Diameter 

.Tubing type  

 Other Inf or 

. Casing Type 

.Water Level 

Sampling Personnel. 

Time Pump Rate Turbidity Alkalinity [    ] Cone Notes 

- 

... 

Type of Samples Collected 

Information: 2 in = 617 ml/ft, 4 in = 2470 mWt: VoK = nr'h, Vol       = 4/3n r5 
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APPENDIX D 

YSI Model 6820 Water Quality Tester 

Specifications and Calibration Procedures 
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1. INTRODUCTION 

1.1 DESCRIPTION 

The 6820 Environmental Monitoring System is a multiparameter, water quality measurement, and 
data collection system. It is intended for use in research, assessment, and regulatory compliance 
applications. 

Measurement parameters include: 

□ Dissolved Oxygen 
21 Conductivity 
Q Specific Conductance 
Q Salinity 
Q Total Dissolved Solids 
Q Resistivity 
Q Temperature 
& pH 
Ü ORP 
Ü Depth 
?4 Turbidity 
Ü Nitrate-N 
G Ammonia-N 
Q Ammonium-N 

The Model 6820 is ideal for profiling and monitoring water conditions in industrial and waste 
water effluents, lakes, rivers, wetlands, estuaries, coastal waters, and monitoring wells. It can be 
left unattended for weeks at a time with measurement parameters sampled at your setup interval 
and data transmitted to your computer or logging device. The Model 6820 can be used 200 feet 
(61 meters) below the water's surface or in as little as a few inches (centimeters) of water. The 
fast sensor responses of the Model 6820 make it ideal for vertical profiling. Its small size makes 
it convenient to carry from site to site, and allows it to fit down many standard monitoring wells. 

The Model 6820 is designed to house 8 field-replaceable sensors and the option to add a depth 
sensor module to the sonde body. The 6820 does not have internal battery capability and 
therefore must be operated from an external power source. YSI offers an AC adapter, battery 
pack and a terminal device, all of which can power the sonde. 

The Model 6820 is equipped with YSFs patented Rapid Pulse Dissolved Oxygen Sensor which 
exhibits low stirring dependence, and therefore provides accurate dissolved oxygen results 
without an expensive and bulky stirrer. Because stirring is not required, external battery life is 
extended. In addition, because of the nature of the technology, sensor drift caused by passive 
fouling is minimized. 

The Model 6820 communicates with an ASCII terminal or a computer with a terminal emulation 
program. The 6820 has no internal logging capability, and therefore must be used with a 
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terminal, data logger, data collection platform or computer. Use of the 6820 with our 610-D or 
610-DM display/logger provides an ideal system for profiling or spot sampling. 

Every Model 6820 comes with IBM-compatible PC-based software for simple and convenient 
setup and data handling. Reports and plots are automatically generated and their presentation 
easily customized. Data is easily exported to any spreadsheet program for more sophisticated 
data processing. 

The RS-232C and SDI-12 interfaces provide maximum versatility for system networking and 
real-time data collection. Several Model 6820 units may be installed as a network, providing 
valuable water quality data at a variety of locations. For real-time results, the Model 6820 can 
interface to radio telemetry systems, satellite, modem and cellular phone data collection 
platforms. 

The Model 6820 is available with an economical built-in cable (various lengths), or with a sonde- 
mounted connector. Optional interface cables in several lengths are available for interfacing 
with a computer, terminal or data collection platform. These cables are waterproof at the sonde 
end and can be used in the lab or field. 

See Appendix D for a complete list of accessories and calibration reagents. 

1.2 GENERAL SPECIFICATIONS  

Operating Environment 
Medium: fresh, sea, or polluted water >* 
Temperature:-5 to 445 °C   (22° F TO 113  fj 
Depth: 0 to 200 feet (61 meters) 

Storage Temperature: -40 to +60 

Material: PVC, Stainless Steel 

oC (LHo'fi TO JHÖ*Ö 

Dimensions and weight, sonde without cable and with 6036 turbidity sensor. 
Maximum Diameter: 2.9 inches (7.4 cm) 
Maximum Length: 13.6 inches (34.5 cm) 
Maximum Weight: 3.4 pounds (1.5 kg) 

Computer Interface 
RS-232C 
SDI-12 

Software 

PC6000 
IBM PC compatible computer, 3 1/2 or 5 1/4 inch, high or low density disk drive. 
Minimum RAM requirement: 256 K bytes 
Optional graphic adapter for plotting 
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Ecowatch for Windows (optional) 
IBM PC compatible computer with 3 1/2 inch disk drive and with a 386 processor (or 
better) running Windows version 3.1 (or later). 
Minimum RAM requirement: 4 megabytes 

Power 
External 12VDC (8 to 13.8 VDC) 

1.3 SENSOR SPECIFICATIONS  

The following are typical performance specifications for each sensor. 

Depth - Medium 
Sensor Type Stainless steel strain gauge 
Range 0 to 200 ft (61 m) 
Accuracy +/- 0.4 ft (0.12 m) 
Resolution 0.001 ft (0.001 m) 

Depth - Shallow 
Sensor Type Stainless steel strain gauge 
Range 0 to 30 ft (9.1 m) 
Accuracy +/- 0.06 ft (0.018 m) 
Resolution 0.001 ft (0.001 m) 

Temperature 
Sensor Type Thermistor 
Range -5 to 45 ° c (bV TO H$°0 
Accuracy +/- 0.15 °C (optional configuration at +/- 0.05 °C) 
Resolution 0.01 °C 

v Dissolved Oxygen, % saturation 
Sensor Type Rapid Pulse - Clark type, polarographic 
Range 0 to 200 % air saturation 
Accuracy +/- 2 % air saturation 
Resolution 0.1 % air saturation 

Dissolved Oxygen. mg/L (Calculated from % air saturation, temperature and salinity) 
Sensor Type Rapid Pulse - Clark type polarographic 
Range 0 to 20 mg/L 
Accuracy +/- 0.2 mg/L 
Resolution 0.01 ma/L 
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Conductivity" 
Sensor Type 4 electrode cell with autoranging 
Range 0tol00mS/cm 
Accuracy +/- 0.5% of reading+ 0.001 mS/cm 
Resolution 0.001 mS/cm to 0.1 mS/cm (range dependent) 

Salinity 
Sensor Type Calculated from conductivity and temperature 
Range 0to70ppt 
Accuracy _ +/- 1.0% of reading or 0.1 ppt, whichever is greater 
Resolution.. 0:01 ppt 

/pH 
Sensor Type Glass combination electrode 
Range 0 to 14 units 
Accuracy +/- 0.2 units 
Resolution 0.01 units 

pH - Low Ionic Strength 
Sensor Type Glass combination electrode with low impedance glass 
Range 2 to 12 units 
Accuracy +/- 0.2 units 
Resolution 0.01 units 

ORP 
Sensor type Platinum ring 
Range -999 to +999 mV 
Accuracy +/-20 mV 
Resolution 0.1 mV 

v Turbidity ^p 
Sensor type Optical, 90 ° Scatter, mechanical cleaning option 
Range 0 to 1000 NTU 
Accuracy +1-5% reading or 2 NTU (whichever is greater) 
Resolution 0.1 NTU 

Nitrate-Nitrogen 
Sensor Type Ion-selective electrode 
Range 0-200 mg/L-N 
Accuracy +/- 10% of reading or 2 mg/L (whichever is greater) 
Resolution 0.001 mg/L-N to 1 mg/L-N (range dependent) 

* Report outputs of specific conductance (conductivity corrected to 25 C), resistivity, and total dissolved 
solids are also provided. These values are automatically calculated from conductivity according to 
algorithms found in Standard Methods for the Examination of Waterand Wastewater (Ed 1989). 
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Ammonium-Nitrogen 
Sensor Type Ion-selective electrode 
Range 0-200 mg/L-N 
Accuracy +/- 10% of reading or 2 mg/L (whichever is greater) 
Resolution 0.001 mg/L-N to I mg/L-N (range dependent) 

Ammonia-Nitrogen 
Sensor Type Calculated from ammonium, pH and temperature 
Range . 0-200 mg/L-N 
Accuracy +/- 10% of reading or 2 mg/L (whichever is greater) 
Resolution 0.001 mg/L-N to 1 mg/L-N (range dependent) 

1.4 HOW TO USE THIS MANUAL 

The manual is organized to let you quickly understand and operate the 6820 system. However, it 
cannot be stressed too strongly that informed and safe operation is more than just knowing which 
buttons to push. An understanding of the principles of operation, calibration techniques, and system 
setup is necessary to obtain accurate and meaningful results. 

Sections 2 and 3 help you get started, providing initial setup information as well as calibration and 
basic operating instructions. Sections 4 and 5 provide detailed information on the Sonde software 
structure and YSIPC6000 software, respectively. PC6000 is PC-based software designed to help 
the user to easily generate reports and plots from the data collected by the sonde. Sections 6-8 
address principles of operation, sonde and sensor maintenance, and system troubleshooting. 
Section 9 provides more detailed information on communications protocols. Section 10 provides 
service and repair information. The appendices (A-H) provide information on safety, warranty, 
accessories, options, storage recommendations, and more. 

NOTE: Because of the many features, configurations and applications of this versatile product, 
some sections of this manual may not apply to the specific system you have purchased. 

The Model 6820 can be purchased with external battery or power supply capability. Additionally, 
all probes, cables and accessories can be ordered either as options or ordered together as a system. 

If you have any questions about this product or its application, please contact our customer service 
department or authorized dealer for assistance. See Appendix C for contact information. 
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APPENDIXE 

Quality Assurance Project Plan (QAPP) 
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I.      PURPOSE OF THE QUALITY ASSURANCE PROJECT PLAN 

This Quality Assurance Project Plan (QAPP) has been prepared to document the quality 

assurance protocols for execution of the Direct Push Monitoring Point Assessment Study. The 

purpose of this QAPP is to define the field and laboratory data requirements for the experiment 

as specified in the Work Plan and to ensure that the data are of sufficient quality to support the 

end use of the data. The QAPP defines the policy, organization, functional activities, and quality 

assurance (QA) and quality control (QC) protocols that will be used to meet the objectives of this 

investigation. Descriptions of the procedures associated with the field programs, including 

sample collection, sample custody, laboratory analysis, and QA/QC for this project are described 

in this document. Adherence to the procedures described in this QAPP should generate data that 

are scientifically sound, valid, defensible, and of known, acceptable, and documented quality. 

The QAPP is organized as follows: 

Section I Purpose Of The Quality Assurance Project Plan 

Section II Quality Assurance Objectives 

Section HI Sampling Procedures 

Section IV Sample Custody, Handling, and Shipping Procedures 

Section V Calibration Procedures 

Section VI Analytical Procedures and Detection Limits 

Section VQ Data Reduction, Validation and Reporting 

Section VIII Internal Quality Control 

Section JX Performance Systems Audits 

Section X Preventative Maintenance 

Section XI Data Assessment Procedures 

Section XH Corrective Actions 

Section XHI Quality Assurance Reports 
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II.    QUALITY ASSURANCE OBJECTIVES 

A. DATA QUALITY OBJECTIVES 

The overall quality assurance objective for this study is to develop and implement 

sampling, sample handling, and analytical procedures that will provide data that can be used to 

fulfill the data quality objectives (DQOs) as stated in the Work Plan. DQOs are qualitative and 

quantitative statements developed by data users to specify the quality of data from field and 

laboratory data collection activities that is needed to support specific decisions or regulatory 

actions. The DQOs describe which data are needed, why the data are needed, and how the data 

will be used to meet the needs of the project. DQOs also establish numeric limits for the data to 

allow the data user (or reviewers) to determine whether the data collected are of sufficient quality 

for their intended use. 

DQO development as described in USEPA guidance is based on: 

■ Identifying project objectives 

■ Specifying the data necessary to meet project objectives 

■ Describing the methods that will yield data of acceptable quality and quantity to 
support the required decisions. 

The project objectives and data specifications are described in the Work Plan. Analytical 

and testing methods are described in this QAPP. 

B. ANALYTICAL QUALITY CONTROL LEVELS 

Five levels of analytical quality control are identified by CERCLA and are described in 

Data Quality Objectives for Remedial Response Activities Development Process (USEPA, 1987). 

These levels are based on the type of site under investigation, the required precision and 

accuracy, the end use of the analytical data, and the level of documentation. Two levels of 

analytical data will be collected during this investigation. The analytical levels include the 

following: 
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• Level II. Level II data are quantitative and are generally collected by field instruments 

designed for in situ measurements and that do not require laboratory support. Examples 

of Level II data include topographical survey data, pH data, and data collected using a 

field gas Chromatograph (GC). Level II data are used for site characterization, evaluation 

of alternatives, engineering design, and monitoring during sampling. 

• Level III. Level III data are quantitative, have known precision and accuracy, and are 

produced under controlled conditions using laboratory-grade instrumentation. USEPA- 

accepted methods, such as SW-846, National Pollution Discharge Elimination System, 

and the Contract Laboratory Program (CLP) are used under Level m. Data uses include 

risk assessment, site characterization, evaluation of alternatives, and engineering design. 

Level IE is the highest QC level to be collected during this project. 

Practical quantitation limits (PQLs) are based on the extent to which the equipment, 

laboratory or field, or analytical process can provide accurate measurements of a reliable quality 

for specific constituents in field samples. The PQL for a given analysis will vary depending on 

instrument sensitivity and matrix effects. PQLs are discussed in Section V on Analytical 

Procedures and Detection Limits. 

C. DATA QUALITY DEFINITION AND MEASUREMENT 

The effectiveness of a QA program is measured by the quality of data generated in the 

field and by the laboratory. Data quality is judged in terms of its precision accuracy, 

representativeness, completeness, and comparability. These terms are described in the following 

sections. 

1.   Accuracy 

Accuracy is the degree of agreement of a measurement or an average of measurements 

with an accepted reference or "true" value, and is a measure of bias in the system. The accuracy 

of a measurement system is impacted by errors introduced through the sampling process, field 

contamination, preservation, handling, sample matrix, sample preparation, and analytical 

techniques. 
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Accuracy is evaluated by the following equation: 

Precent Recovery =  xlOO 

where:       A is the concentration of analyte in a spiked sample 

B is the concentration of analyte in an unspiked sample 

C is the concentration of spike added. 

For this project, accuracy will be assessed and controlled by the results of the following 

QC samples, which contain known concentrations of specific analytes (spiked): 

■ Matrix spike (MS) and matrix spike duplicates (MSD) 

■ Laboratory control samples (LCS) and LCS duplicates (LCSD) 

As these samples are analyzed, spike recoveries will be calculated and compared to pre- 

established acceptance limits, as listed in Attachment A. Acceptance limits are based on 

previously established laboratory performance or specified by the analytical methods. The 

control limits reflect the minimum and maximum recoveries expected for individual 

measurements for an in-control system. Recoveries outside the established limits indicate error 

in addition to normal measurement error, and the possible need for corrective action. Corrective 

action may include re-calibrating the instrument, reanalyzing the QC samples, re-analyzing the 

sample batch, re-preparation of the sample batch, or flagging the data (if problems can not be 

resolved). For contaminated samples, matrix spike recoveries may be dependent upon sample 

homogeneity, matrix interference, and dilution requirements. 

2.  Precision 

Precision is the reproducibility of measurements under a given set of conditions. For 

large data sets, precision is expressed as the variability of a group of measurements compared to 

their average value (i.e., standard deviation). For duplicate measurements, precision is expressed 

as the relative percent difference (RPD) of a data pair and is calculated using the following 

equation: 
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RPD =   ,r      "      NxlOO 
([A + BJ/2) 

where:       A and B are the reported concentrations for sample duplicate analyses. 

For this project, precision will be assessed by calculating the RPD of the MS/MSD 

sample pairs and the duplicate and replicate sample pairs and comparing the results to laboratory- 

established RPD control limits, which are listed in Attachment A. Precision of duplicate samples 

is dependent upon sample homogeneity. 

The analyst, group leader, or technical advisor is responsible for investigating data 

outside the QC limits. Corrective action may include re-calibrating the instrument, re-analyzing 

QC samples, re-analyzing samples, or flagging the data. 

3. Representativeness 

Representativeness is a qualitative expression of the degree to which sample data 

accurately and precisely represents a characteristic of a population, a sampling point, or an 

environmental condition. Representativeness is maximized by ensuring that, for a given project, 

the number and location of sampling points and sample collection and analysis techniques are 

appropriate for the specific investigation, and that the sampling and analysis program will 

provide information that reflects "true" site conditions. Results for duplicate sample analysis are 

also used to evaluate representativeness. 

4. Comparability 

Comparability is a qualitative parameter that expresses the confidence that one data set 

may be compared to another. Comparability of data is achieved through the use of standardized 

methods for sample collection and analysis, and the use of standardized units of measure. 

5. Completeness 

Completeness is defined as the percentage of valid data relative to the total number of 

analytes and is evaluated using precision, accuracy, and holding time criteria. Completeness will 

be calculated using the following equation: 
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Valid Data 
Completeness = ————xlOO v TotalData 

Project completeness is determined at the conclusion of the data validation and is 

calculated by dividing the number of valid sample results by the total number of samples 

analyzed. The completeness objective for this project is 90 percent for all data and is based on 

USEPA guidelines (USEPA, 1988a). 

III.      SAMPLING PROCEDURES 

All of the sampling locations and procedures to be used for environmental sample 

collection are presented in the Work Plan. The Work Plan describes in detail the procedures that 

will be followed during sampling to ensure that the data are representative of environmental 

conditions. The remainder of this section describes the sampling procedures that will be used to 

collect QC samples in the field. 

A. SAMPLE CONTAINERS 

The types of sample containers and preservation required for each matrix and analysis are 

outlined in the Work Plan for the sampling program. 

B. QC SAMPLE COLLECTION 

As discussed above, the sampling procedures for all of the environmental samples are 

described in the Work Plan. The following sections outline the procedures to be used to collect 

QC samples in the field. 

1.  Equipment Blanks 

Equipment blanks will be collected at a rate of one per day when non-dedicated or non- 

disposable equipment is used for sampling. Equipment blanks will be collected for each 

analytical parameter for which the associated environmental sample was collected. Equipment 

blanks will be collected immediately after decontaminating sampling equipment by pouring 

reagent free water over the sampling equipment, then collecting it in the appropriate sample 

containers. The samples will be labeled, handled, and shipped following the procedures outlined 

in the next section of this QAPP. 
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2. Duplicates 

During this sampling program, duplicate samples will be collected for 5 percent of the 

total number of groundwater samples. A duplicate sample pair is a single grab sample that is 

split into two samples during collection. Duplicate groundwater samples will be collected by 

discharging a pump-volume of water into the original and duplicate sample containers. One of 

the samples from the duplicate sample set will be labeled with the correct sample identification, 

and the other sample will be labeled with the same correct sample identification with the suffix 

"DUP." Both samples will be sent to the same laboratory for analysis. The samples will be 

labeled, handled, and shipped following the procedures outlined in the next section of this QAPP. 

3. Field Replicates (Split Samples) 

Split samples will be collected from twenty percent of all designated sampling points. 

Splits will be sent to a certified laboratory for analysis by EPA Method 8260 to evaluate the 

analytical performance of ARA's laboratory. Splits will be collected in the same manner as 

duplicate groundwater samples. The results of analyses of split samples will provide a measure 

of the precision (repeatability) of the field sampling methods and the accuracy of the laboratory 

analytical methods. 

4. Matrix Spike and Matrix Spike Duplicate Samples 

Samples for MS/MSD analysis will be collected for five percent of the total number of 

samples collected. The ARA Project Manager or designee will identify samples to be used for 

MS/MSD analysis. The same procedures used to collect duplicate samples during sampling will 

be used to collect samples for MS/MSD analysis. 

5. Trip Blanks 

Trip blanks will be prepared by the laboratory prior to sampling and will consist of one 

40-milliliter amber glass bottle filled with preserved reagent grade water for each sample cooler. 

The bottles will be filled so that there is no head space and will be capped with a Teflon® septum. 

Trip blanks will accompany all samples scheduled for VOC analysis. 
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6.  Temperature Blanks 

A water temperature blank will accompany each cooler of samples shipped to the 

laboratory. A temperature blank consists of a 40-milliliter amber glass bottle filled with reagent- 

grade water. The temperature of the blank will be measured upon arrival at the laboratory If the 

temperature of the blank is outside the 2° to 6° Centigrade (C) temperature criterion, both the 

laboratory and ARA project managers will be notified and the appropriate corrective actions will 

be taken. 

IV.   SAMPLE CUSTODY, HANDLING, AND SHIPPING PROCEDURES 

A. SAMPLE CUSTODY 

To ensure that samples are identified correctly and remain representative of the 

environment, the documentation and sample custody procedures specified in this section will be 

followed during sample collection and analysis. Standard sample documentation and custody 

procedures, as outlined below, will be used during each sampling program to maintain and 

document sample integrity during collection, transportation, storage, and analysis. The Field 

Team Leader, to be designated at the time of the investigation, will be responsible for ensuring 

proper documentation and custody procedures are initiated at the time of sample collection, and 

that individual samples can be tracked from the time of sample collection until the samples are 

relinquished to the laboratory. The laboratory will be responsible for maintaining sample 

custody and documentation from the time the samples are relinquished to the lab until final 

sample disposition. 

1.   Chain of Custody 

Chain of Custody (COC) procedures provide an accurate written record of the possession 

of each sample from the time of collection in the field through laboratory analysis. A sample is 

considered in custody if one of the following applies: 

■ It is in an authorized person's immediate possession 

■ It is in view of an authorized person after being in physical possession 

■ It is in a secure area after having been in physical possession of an authorized person 

■ It is in a designated secure area, restricted to authorized personnel only. 
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2. Field Procedures 

The sample custody and documentation procedures will be initiated at the time of sample 

collection. Sample collection details will be documented on the groundwater sampling forms in 

the field Program of the Work Plan. Samples will be labeled and the appropriate information 

will be recorded on the COC form using indelible ink. Any errors will be corrected by drawing a 

single line through the incorrect entry, entering the correct information, and then initialing and 

dating the change. 

3. Sample Labels 

Sample labels will be completed and attached to sample containers at the time of sample 

collection. The following information will be included on the sample label: 

Project name/location 

Sample location 

Date and time of sample collection 

Unique sample identification sequential number 

Sampler's initials 

4. Chain of Custody Record 

Properly completed COC forms will ensure that sample custody is documented, 

appropriate sample fractions have been collected, and scheduled analyses are properly assigned. 

An example of the type of COC record that will be used is shown in Appendix A of the Work 

Plan. 

Unused portions of the COC form will be crossed out and initialed. A completed COC 

record will be included with each sample cooler. The sampler will retain a copy of the COC. 

When shipping the sample cooler to the laboratory by a commercial carrier, the COC will be 

signed, placed in a plastic bag, and taped to the inside of the shipping container used for sample 

transport. Signed shipping bills will serve as evidence of custody transfer between the field 

sampler and courier and courier and laboratory. The sampler will retain and file copies of the 

COC record and the shipping bill after the samples are shipped. The samples are relinquished to 

the laboratory upon arrival and the laboratory personnel then will complete the COC. 
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5. Custody Seals 

Custody seals will be placed in two locations across the cooler closure to ensure that any 

tampering is detected. The date and initials of the sampler will be written on the custody seal. 

6. Laboratory Custody Procedures 

Upon receipt in the laboratory, the integrity of the shipping container will be checked by 

verifying that the custody seal is not broken. The cooler will be opened and the temperature 

blank will be measured to determine the temperature inside the cooler. The sample containers 

will then be checked for breakage, leakage, and damage, and the contents of the shipping 

container will be verified against the COC. Custody seal integrity, cooler temperature, and 

sample preservation will be documented on the sample control worksheet. 

A permanent log book will be maintained in the sample control area to document the 

following: 'o- 

■ Date of sample receipt 

■ Sample accession number 

■ Number of samples 

■ Source of samples 

All insufficiencies and/or discrepancies will be immediately reported to the Laboratory 

Project Manager and documented. The Laboratory Project Manager will either resolve the 

problem internally or contact the ARA Project Manager for resolution. If the samples and 

documentation are acceptable, each sample container's unique identification number will be 

recorded. Other information that will be recorded includes date and time of sampling, sample 

description, due dates, and required analytical tests. 

After samples have been received by the laboratory, the samples will be transferred to a 

refrigerator. The sample refrigerator will be kept at 4°C±2°C and their temperatures will be 

recorded regularly with thermometers calibrated against NIST thermometers. The cleanliness of 

refrigerators storing samples for VOC analyses will be monitored using refrigerator blanks. 
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Samples will be distributed for analysis from Sample Control by either a sample 

custodian or laboratory chemist. Sample tracking will be documented on the Sample Control 

Form. After all samples and documentation have been reviewed and appropriately annotated, the 

Sample Custodian will sign the log sheet and submit it to the Information Services Department 

for processing. Any marks or notes made on the chain of custody document by the Sample 

Custodian will be clearly distinguishable from original field notations. 

Shipping receipts will be stapled on chain of custody log sheets and stored in the project 

file. The Laboratory Manager or designee will be notified that the samples have arrived through 

the distribution of arrival notices. The samples are to be stored in a refrigerator or cold room 

with the temperature maintained at 4°C±2°C. 

B. SAMPLE HANDLING AND SHIPPING 

After each water sample is collected, it will be placed in a cooler containing ice, and the 

cooler will be shipped by overnight courier to the laboratory. The samples will be placed upright 

in the cooler, and secured with inert cushioning material to prevent breakage. A completed COC 

form will accompany all samples. Complete packaging and shipping procedures are as follows: 

■ The samples will be placed upright in a waterproof metal (or equivalent strength 
plastic) ice chest or cooler. 

■ Bags of ice will be placed around, among, and on top of the sample bottles. Enough 
ice will be used so that the samples will be maintained at 4°C±2°C. 

■ To prevent the sample containers from sliding around the cooler, the cooler will be 
filled with inert cushioning material, such shipping peanuts, additional bubble pack, 
or cardboard dividers. 

■ The completed COC form will be placed in a waterproof plastic bag and taped to the 
inside of the cooler lid. 

■ The lid will be secured with strapping tape by wrapping it completely around the 
cooler. 

■ The completed shipping label will be attached to the top of the cooler and "This Side 
Up" and "Fragile" labels will be placed on the sides of the cooler. 

■ Signed and dated custody seals will be placed on the cooler in two locations across 
the opening of the cooler lid. 
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C. SAMPLE DISPOSAL 

Thirty days after a laboratory report has been generated and submitted to the Project 

Manager the samples are transferred to the sample disposal area. This transfer is also 

documented on the Sample Control Form. Samples will be disposed according to each 

laboratory's SOP, which is based on both State and Federal guidelines. 

V.     CALIBRATION PROCEDURES 

This section discusses general requirements for field equipment and laboratory instrument 

calibration and standards preparation. Instrument calibration is necessary for accurate sample 

quantitation, and establishes the dynamic range of an instrument. Criteria for calibration are 

specific to each method and instrument manufacturer. The following paragraphs outline the 

calibration procedures for the field equipment and laboratory instrumentation. 

A. FIELD EQUIPMENT 

The field equipment to be used during the groundwater sampling program includes a 

water-level sounder, a pH, specific conductance, dissolved oxygen, temperature, and turbidity 

meter, and an organic vapor meter. The meters will be calibrated according to the procedures 

outlined below. 

1. Water-Level Sounder 

Electric water-level sounders will be checked before the beginning of the field activities 

by comparing the scale on the water-level tape against an engineering measurement tape. 

2. pH, Turbidity, Dissolved Oxygen, Temperature, and Specific Conductivity Meter 

A YSI Model 6820 Water Quality Instrument or equivalent will be used for pH, salinity, 

turbidity, dissolved oxygen, temperature and specific conductivity measurement. The instrument 

will be calibrated daily prior to use according to the manufacturer's instructions provided in 

Appendix C of the Work Plan. The meter follows an automatic calibration routine in which 

independent reference solutions are used to calibrate the meter for pH, specific conductivity, 

salinity, turbidity, and dissolved oxygen. 
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3. Organic Vapor Meter 

Any organic vapor detectors including flame ionization detectors (FIDs) and 

photoionization detectors (PIDs) will be calibrated daily prior to use and any time that instrument 

drift is suspected. In addition, calibration will be checked at the conclusion of each day of use in 

order to evaluate instrument performance. Instruments will not be adjusted before the final 

calibration check has been performed and recorded. Calibration procedures will be documented 

in the log book or on the appropriate field form. Calibration gases that have a shelf life will not 

be used past the expiration date. 

4. Laboratory Instruments 

The following paragraphs describe procedures for standard preparation and instrument 

calibration for SW-846 methods. ARA's laboratory will provide analytical services for all 

Level HI data, while an independent contract laboratory will provide analytical services for 

replicates of 20% of all samples using Level HI procedures. 

5. Standard/Reagent Preparation 

Data accuracy is dependent upon the accuracy of the standards used for instrument 

calibration. To ensure the highest quality standard, primary reference standards used by ARA 

and the contract laboratory are obtained from the National Institute of Standards Technology 

(NIST), EPA CRADA vendors, or other reliable commercial sources. When standards are 

received at the laboratory, the date received, supplier, lot number, purity, concentration, and 

expiration date are recorded in a standards log book. Vendor certification for the standards are 

retained in the files. 

Standards are obtained either in their pure form, or in stock or working standard 

solutions. Dilutions are made from vendor standards. All standards are given a standard 

identification number and the following information is recorded in the standards log book: 

1) source of the standard, 2) the initial concentration of the standard, 3) the final concentration of 

the standard, 4) the volume of the standard that was diluted, the volume of the final solution, 

5) the solvent and the source and lot number of the solvent used for standard preparation, and 

6) the preparer's initials. All standards are validated prior to use. 
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Validation procedures for standards include a check for Chromatographie purity and 

verification of the standard's concentration by comparing its response to a standard of the same 

analyte prepared at a different time or obtained from a different source. Reagents also are 

analyzed for purity; for example, every lot of dichloromethane (used for organic extraction) is 

analyzed for contaminants prior to use in the laboratory. Standards are checked routinely for 

signs of deterioration (e.g., discoloration, formation of precipitates, and changes in 

concentration) and are discarded if deterioration is suspected or the expiration date has passed. 

Expiration dates are based on vendor recommendation, the analytical method, or internal 

research. Stock solutions for VOCs are not to be held for more than 30 days. Fresh working 

calibration standards shall be prepared every week. Stock solutions for semi-volatile organic 

compounds shall not be held for more than 90 days. Dilutions below 1 ppm shall not be held 

more than 30 days. 

6.   Calibration of Organic Methods 

Calibration of instrumentation is required to ensure that the analytical system is operating 

correctly and functioning at the sensitivity necessary to meet established reporting limits (i.e., 

PQLs). Each instrument will be calibrated with standard solutions appropriate to the type of 

instrument and the linear range established for the analytical method. 

Analytical instruments will be calibrated using standards in accordance with the specified 

analytical methods and manufacturer's procedures. At a minimum, written calibration 

procedures include the equipment to be calibrated, the reference standards used for calibration, 

the calibration techniques, actions, acceptable performance tolerances, frequency of calibration, 

and calibration documentation format. Records of standard preparation and instrument 

calibration will be maintained. Instrument calibration will include daily checks using standards 

prepared independently of the calibration standards and instrument response will be evaluated 

against established criteria. The analysis log book, maintained for each analytical instrument, 

will include at a minimum: the date and time of calibration, the initials of the person performing 

the calibration, the calibrator reference number and concentration. Attachment B contains the 

methods to be used in this study that detail the calibration procedures. Instrument calibration 
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procedures for specific instruments used for organic analyses are discussed in the following 

paragraphs. 

a)  Gas Chromatography 

Initial calibration consists of determining the linear range, establishing detection limits, 

and establishing retention time windows. The calibration will then be checked daily to ensure 

that the system calibration remains within specifications. If the daily calibration check does not 

meet established criteria, the system will be recalibrated. 

Calibration standards will be prepared according to the standard operating procedure for 

the method. For the SW 846 8000 series methods, a calibration standard will be prepared for 

each analyte of interest at five concentration levels. One of these standards will be slightly above 

the method detection limit. The other standards will bracket the concentration range expected in 

the environmental samples, but not exceed the working range of the detector. 

A reagent water blank will be run prior to calibration to show the absence of 

interferences. The calibration standards then will be introduced into the system and a calibration 

curve will be generated for each analyte. The response factor for each analyte at each 

concentration will be calculated as follows: 

Total Area of Peak(a) 

Re sponse Factor (RF) = — — —  
Mass Injected (m nanograms) 

(a)   For multiresponse analytes, the area from at least five major peaks shall be used for 

quantitation. 

Acceptance criteria for instrument response linearity checks are based upon the 

correlation coefficient (r) of the best fit line for the calibration data points, or on the percent 

relative standard deviation (% RSD) for response factors calculated for each analyte at each level 

over the working range. The correlation coefficient is calculated as: 

r = »Sw - (5>X2>) 
/Ki^Hs^iTFM 
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where:      x = calibration concentrations 

y = instrument response (peak area) 

n = number of calibration points (x,y data pairs). 

The percent RSD is calculated as: 

SD 
%RSD = -=-xlOO 

c 

where:     %RSD =   relative standard deviation 

c -   means of 5 initial RFs for a compound 

SD       =   standard deviation of the RFs for a compound 

12 

,1;—i ,'—1 
SD = s\ 

i*?- 
n 

1=1 J=l   J 
77-1 

If the coefficient of correlation, r, is greater than or equal to 0.995, or the %RSD is less 

than or equal to 20 percent, the calibration is considered valid. The use of r or %RSD is 

instrument specific, and only one of these criteria will be used on each instrument. 

The calibration curve and response factors will be checked daily by injecting at least one 

calibration standard, usually the mid-range standard. The percent difference between initial and 

continuing response factors will be calculated using the following equation: 

(RFJ-RR) 
% Difference = -— — xlOO 

RFi 

where:      RFi  = average relative response factor from initial calibration 

RF2  = response factor from continuing calibration 

An acceptable percent difference will be within plus or minus 15 percent. 

Retention time windows must be established for each analyte during initial calibration per 

SW 846, Method 8000. The retention time window must be checked prior to sample analysis 
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using the calibration check standard. A warning limit specific to the method will be used. If the 

standard fails to meet the retention time window, the instrument will be recalibrated. 

b)  Gas Chromatography/Mass Spectrometry (GC/MS) 

Each day prior to analysis of samples for VOCs, the instrument will be tuned with 

bromofluorobenzene (BFB) (according to the tuning criteria specified in the USEPA Contract 

Laboratory Program [CLP]). No samples will be analyzed until the instrument has met tuning 

criteria. 

After the instrument has met tuning criteria, it will then be calibrated for all target 

compounds. An initial calibration curve will be produced, and certain compounds referred to as 

System Performance Calibration Compounds (SPCC) and Continuing Calibration Compounds 

(CCC) will be evaluated to ensure that the system is within calibration. If the daily SPCCs and 

CCCs do not meet the established criteria, the system will be recalibrated. 

Calibration standards at a minimum of five concentrations will be prepared by secondary 

dilution of stock standards. All or a subset of the compounds listed in EPA Methods 8260 can be 

used as calibration standards. 

Each calibration solution including internal standards and surrogates will be introduced 

according to EPA Method 5030 for volatile compounds. A relative response factor (RF) will be 

calculated for each compound relative to the internal standard whose retention time is closest to 

the compound being measured. The RF is calculated as follows: 

pr    JAxCjs) 
RF = -, r 

where:    Ax = Area of characteristic ion for the compound being measured 

Au = Area of characteristic ion for the specific internal standard 

CiS = Concentration of the specific internal standard 

Cx = Concentration of the compound being measured. 

The average relative response factor (RFO will be calculated for each compound using 

the values from the five-point calibration. A system performance check must be made before the 
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calibration is accepted as valid. The SPCCs are checked for a minimum average relative 

response factor. The five volatile SPCGs are chloromethane, 1,1-dichloroethane, bromoform, 

1,1,2,2-tetrachloroethane, and chlorobenzene. The minimum acceptable average relative 

response factor for volatile compounds is 0.300 (0.250 for bromoform). 

The percent relative standard deviation (% RSD) for the CCCs will be calculated from the 

RFs in the initial calibration and must meet specified criteria. The volatile CCCs are 

1,1-dichloroethane, 1,2-dichloropropane, toluene, ethylbenzene, and vinyl chloride. The formula 

used to calculate % RSD is: 

% RSD = -D-x\0O%RSD = Dxl0O 
c 

where:   RSD =   Relative Standard Deviation 

c      =   Mean of 5 initial RFs for a compound 

SD   =   Standard deviation of the RFs for a compound 

12 

_ —  .     In 

SD = s\ 

n n 

14- Z*i 
2 = 1 U=i   J 

71-1 

Every 12-hour shift, each GC/MS must be tuned by purging or injecting 4- 

bromofluorobenzene (BFB) for volatile compounds. Also, initial calibration of the GC/MS will 

be checked by analyzing a calibration standard (usually the mid level standard) and checking the 

SPCC and CCC performance. If the minimum relative response factors for SPCCs are not met, 

corrective action must be taken before samples are analyzed. The percent difference of relative 

response factor compared to the average relative response factor from the initial calibration is 

calculated as follows: 

(RF!-RFC) 
% Difference =  -—' 'xlOO 

RFl 

where:    RFj  =   Average relative response factor from initial calibration 

RFC  =   Relative response factor from current calibration check standard. 
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If the percent difference criterion for each CCC compound is met, the initial calibration is 

assumed to be valid. If the criterion is not met for any CCC, corrective action must be taken. A 

new five-point calibration must be generated if the source of the problem cannot be found and 

corrected. 

The internal standard responses and retention times in the CCC must be evaluated. If any 

internal standard retention time changes by more than 30 seconds from the last calibration check. 

(12 hours), the system must be checked for malfunctions and corrected as necessary. If the 

extracted ion current profile (EICP) area for any of the internal standards changes by a factor of 

two from the last daily calibration standard check, the system must be checked for malfunctions 

and corrections made as necessary. All samples analyzed during the time the system was 

malfunctioning must be re-analyzed. 

VI. ANALYTICAL PROCEDURES AND DETECTION LIMITS 

All samples will be prepared and analyzed using the Test Methods for Evaluating Solid 

Waste, Physical/Chemical Methods, SW-846, 3rd Edition (USEPA, 1996). The units of measure 

and typical practical quantitation limits for each analyte are listed in the Work Plan. These are 

laboratory-specific target reporting limits that can be met in the absence of matrix interferences 

or high contaminant concentrations, and are at least as stringent as the reporting limits specified 

for the individual analytical methods. 

VII. DATA REDUCTION, VALIDATION AND REPORTING 

A. FIELD MEASUREMENTS 

Raw data from field measurements and sample collection activities will be documented in 

the field log book and on the appropriate forms, as described in the Work Plan. The field 

measurements and data collected during sampling will be presented in the report scheduled for 

this project. All field data generated during this investigation will be evaluated under the 

direction of ARA Quality Control (QC) Coordinator before it is incorporated in the report. 
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B. LABORATORY MEASUREMENTS 

1. Data Reduction Calculations 

Data will be reduced as specified by the analytical methods. These calculations are 

specific to the analytical instruments that are used for the analysis, the level of automation, and 

the type of software used to reduce the data. The procedures used for data reduction for each 

analytical method are described in the laboratory's SOPs. 

2. Data Validation 

The laboratory will perform in-house analytical data reduction and review under the 

direction of the Laboratory Project Manager and the ARA Quality Control Coordinator before the 

data are released to EL/EQA. The Laboratory Project Manager and Quality Control Coordinator 

are also responsible for assessing the data quality and qualifying any data that may be unreliable. 

The laboratory will prepare and retain full analytical and QC documentation. The data reduction 

and review will be conducted as follows: 

■ The bench analyst will convert the raw data into the reportable data, and conduct the 

initial data review. The analyst will review preliminary data entries, calculations, 

holding times and precision, accuracy and calibration check standards. The analyst 
will also provide explanation and/or corrective action summaries for any method 

control parameters that are outside the control criteria. 

■ The QC Coordinator or designee will review the analytical control documentation 
associated with each batch, as well as any corrective action explanations provided by 
the analyst. If the QC Coordinator is not satisfied with all corrective action 
explanations and analytical control results, additional explanation will be required for 
the batch. The QC Coordinator is responsible for determining if the analytical data 

meet quality control criteria established by the analytical methods and by this QAPP. 

The QC Coordinator will sign the analytical batch control form when satisfied with 

the data quality and review all final data reports for proper format prior to releasing 

data. 

The laboratory review of the data includes assessing compliance with the control limits in 

QAPP. Accuracy and precision are the primary data parameters that can be used to calculate 

control limits. Data to evaluate accuracy are obtained primarily from separately prepared 

laboratory QC samples or from spiked field samples. Data used to evaluate precision are QC 
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sample analyses or the replicate analysis of field samples. The calculations that are used to 

evaluate precision and accuracy are defined in the laboratory's SOP and/or QA/QC manual. 

Precision and accuracy quality control limits are generated from the statistical analysis of QC 

sample results. The quality control limits that will be used to evaluate the data are listed in 

Attachment A. 

3.   Data Reporting 

The analytical data will be reported in a format organized to facilitate data evaluation. 

All of the data, including QC data will be reported in the chronological order in which they were 

produced. The following information will be included in each data package: 

■ A cover sheet that identifies the samples contained in the report, including QC 

samples, and that identifies any data that do not meet QA/QC criteria. 

■ A list of diluted samples including their dilution factors. 

■ A report for each completed environmental and QC sample analysis (equipment 

blanks, source-water blanks, MS/MSD samples, laboratory control samples, surrogate 
spike samples, and method blanks) that includes the following information: the field 

sample ID number (if applicable), the date the sample was collected, the date the 
sample was received by the laboratory, the date and method of sample extraction (if 

applicable), the date and method of sample analysis, tabulated results for each sample, 
surrogate spike recoveries (if applicable), internal standard recoveries (if applicable), 
associated method blank results, and the detection limit for each analyte. The initial 

concentration of the surrogate spikes, matrix spikes, and laboratory control sample 

spikes, as well as the percent recovery and acceptance limits of each spiked analyte 

also should be reported. The samples analyzed in association with each QC sample 

also should be identified on the report. All questionable data should be flagged 
according to USEPA guidelines. 

■ A corrective action summary that identifies all analytical irregularities (i.e., missed 
holding times, poor analytical recoveries), and the corrective action taken by the 
laboratory for the affected samples. 
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VIII.   INTERNAL QUALITY CONTROL 

A. FIELD PROGRAM 

Internal quality control evaluates whether a method is performing within acceptable limits 

of precision and accuracy. On the sampling level, quality control samples used to assess field 

sampling techniques and environmental conditions during sample collection and transportation 

include duplicates, trip blanks, and equipment blanks. 

1. Duplicates 

Duplicate or replicate samples will be used to assess variability in the sample matrix and 

to assess sampling precision. The sampling procedures will be evaluated by comparing the 

analytical results of duplicate or replicate sample pairs. If the reported values for the sample pair 

are similar, the samples are considered to be representative of the environment. A large 

difference (greater than 40 percent) between the reported values for the sample pair indicates that 

there may have been a problem during sampling or analysis. Duplicate analyses will be used to 

evaluate precision by calculating the RPD between a duplicate sample and its associated 

environmental sample. The RPD will be compared to the MS/MSD QC limits for precision. 

Relative percent difference values within the QC guidelines indicate that good sampling and 

analytical procedures were followed. Relative percent difference values outside the QC limits 

indicate that sample may be heterogeneous, or that there may have been a problem during 

sampling and/or analysis. 

2. Trip Blanks 

Trip blanks will be used to evaluate representativeness by assessing whether VOCs were 

introduced into samples during handling, shipping, or storage at the laboratory. Trip blanks 

prepared by the laboratory will be included with each sample shipment that contains groundwater 

samples for VOC analysis. 

3. Equipment Blanks 

Equipment blanks will be used to assess the equipment decontamination procedures and 

evaluate whether the samples are representative of the environment. The results of each 
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equipment blank analysis will be reviewed for the presence of target analytes. If target analytes 

are found, the data from the associated environmental samples will be evaluated to determine if 

they are representative of environmental conditions or the result of incomplete equipment 

decontamination. 

B. LABORATORY ANALYSIS 

The general objectives of a laboratory QC program are to: 

■ Ensure that all procedures are documented, including any changes in administrative 
and/or technical procedures. 

■ Ensure that all analytical procedures are validated and conducted according to method 
guidelines. 

■ Monitor the performance of the laboratory using a systematic inspection program. 

■ Ensure that all data are properly archived. 

Internal quality control for analytical services will be conducted by the laboratory in 

accordance to their standard operating procedures, the individual method requirements, and this 

QAPP. Before making significant changes to the QAPP or analytical methodology, the 

laboratory will notify AL/EQA in writing. 

Laboratory quality control consists of two distinct components: a laboratory and matrix 

component. The laboratory component measures the performance of the laboratory analytical 

process during the sample analyses, while the matrix component measures the effects on the 

method performance of a specific matrix. Method blanks and laboratory control samples 

uniquely measure the laboratory component of method performance, while matrix spikes, matrix 

spike duplicates, laboratory sample duplicates, and surrogate spikes measure the matrix 

component of method performance, but also reflect laboratory performance. The following 

paragraphs discuss the QC samples and parameters to be evaluated to assess the overall 

laboratory data quality. 

1.   Holding Time 

Holding time reflects the length of time that a sample or sample extract remains 

representative of the environmental conditions. Holding time for method EPA 8021 is 14 days. 
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Analytical results of samples whose holding times are exceeded are considered quantitatively 

questionable and may be biased low. 

2. Duplicate and Replicate Samples 

Like the field procedures, the analytical procedures will be evaluated by comparing the 

analytical results of duplicate or replicate sample pairs. If the reported values for the sample pair 

are similar, the samples are considered to be representative of the environment. A large 

difference (greater than 40 percent) between the reported values for the sample pair indicates that 

there may have been a problem during the sampling or analysis. Duplicate analyses will be used 

to evaluate precision by calculating the RPD between a duplicate sample and its associated 

environment sample. The RPD will be compared to the MS/MSD QC limits for precision. 

Relative percent difference values within the QC guidelines indicate that good sampling and 

analytical procedures were followed. Relative percent difference values outside the QC limits 

indicate that sample may be heterogeneous, or that there may have been a problem during 

sampling and/or analysis. 

3. Method Blanks 

Method blanks will be used to evaluate representativeness by identifying any 

contaminants that have been introduced during analysis. Method blanks are generated in the 

laboratory and consist of ultra-pure water. Method blanks are carried through each processing 

step necessary for an analytical procedure and are analyzed at frequency of one per 20 samples or 

daily, whichever is more frequent. These blanks measure contamination originating from the 

laboratory (i.e., water, air, reagents, equipment, and instruments used for analysis), and help in 

distinguishing low-level field contamination from laboratory contamination. If analytes of 

interest are found in both the method blank and associated environmental samples, the 

environmental data will be qualified as per USEPA guidelines (USEPA, 1988b). The data from 

the associated samples may be considered quantitatively questionable depending on the relative 

concentrations of contaminants in the method blank and the environmental sample. 
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4. Laboratory Control Samples 

Laboratory control samples (LCS) will be used to evaluate accuracy. These samples are 

carried through the same analytical procedures as the environmental samples and are used to 

evaluate method and analytical procedure performance in the absence of matrix interference. 

Laboratory control samples are prepared in the laboratory and consist of ultra-pure water that is 

spiked with specific compounds as outlined in the analytical methods. An LCS sample will be 

prepared and analyzed at a frequency of one per 20 samples, or daily, whichever is more 

frequent. Accuracy will be evaluated by calculating the percent recovery for each spiked 

compound and comparing it to the QC limits established by the individual methods. Values 

within the established QC limits indicate acceptable analytical accuracy. Values outside the QC 

limits indicate that the data may be questionable. 

5. Matrix Spike and Matrix Spike Duplicate Samples 

Results of MS/MSD sample analysis will be used to evaluate accuracy and precision. 

Unlike LCSs, MS/MSD samples are used to assess the influence of the sample matrix (matrix 

interference) on the analysis. Each MS/MSD sample will be spiked with the compounds 

specified by the analytical method. To evaluate accuracy, the percent recovery for each spiked 

compound will be calculated and compared to the QC limits established by the method. 

Precision will be evaluated by calculating the RPD between the MS and MSD samples for each 

spiked analyte. These RPDs will be compared to the QC limits established by laboratory 

performance. Percent recovery and RPD values within the QC limits indicate acceptable 

precision and accuracy values outside the QC limits indicate that there may have been a matrix 

interference during analysis. The laboratory data validation protocol will be based on precision 

and accuracy measurements from MS/MSDs. Individual compound recoveries will be compared 

with acceptance limits. If a matrix spike analyte fails acceptance criteria, the MS/MSD will be 

reanalyzed and a LCS also will be analyzed. For the method to be considered in control, those 

compounds that failed the matrix spike criteria must be within acceptance limits in the LCS. If, 

after re-analysis, analytes that failed acceptance criteria in the MS and MSD pass acceptance 

criteria in the LCS, these analytes may be considered biased due to sample matrix effects. 
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All samples analyzed or prepared in a process batch without an MS and MSD will, at a 

minimum, have a method blank and LCS. The environmental samples in this batch will be 

considered in control if more than 80 percent of the target compounds in the LCS are within 

acceptance limits. 

IX.      PERFORMANCE SYSTEMS AUDITS 

A. FIELD PROGRAMS 

Oversight of ARA field procedures will be the direct responsibility of the ARA Project 

Manager, who will review all elements of the QAPP to ensure that the objectives of the Work 

Plan are met. In addition to an initial review, the sampling procedures will be reviewed as the 

field work progresses so that any necessary modifications can be made. 

Internal audits of ARA field activities (sampling and measurements) will be conducted by 

the ARA QC coordinator or the coordinator's designee. The audits will include examining field 

measurement records, field equipment calibration records, field sampling records, field 

instrument operation records, sample collection procedures, sample handling and shipping 

procedures, and chain of custody procedures. Field activities will be audited early in the project 

to verify that all of the procedures outlined in the Work Plan and QAPP are being followed. 

Follow-up audits will be conducted to correct deficiencies, and to verify that QA procedures are 

maintained throughout the project. 

1.   Laboratory Audits 

In-house and regulatory agency audits of laboratory systems and performance are a 

regular part of a laboratory QC program and are outlined in the subcontract laboratory's QA/QC 

plan. The audits consist of a review of the entire laboratory system and at a minimum include: 

examination of sample receiving, log-in storage, and chain of custody documentation procedures; 

sample preparation and analysis; and instrumentation procedures. An external audit may be 

performed by AL/EQA or its designee prior to or during the field work, to verify proper 

implementation of laboratory procedures and adherence to this QAPP. 
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X. PREVENTATIVE MAINTENANCE 

A. FIELD EQUIPMENT 

The field equipment that will be used during this investigation includes an electronic 

water-level sounder, a PID and/or FID, and a pH, specific conductivity, salinity, turbidity, 

temperature, and dissolved oxygen meter. All meters and instruments will be maintained and 

used according to the manufacturers' directions. Each piece of equipment will be inspected on a 

regular basis to ensure that the equipment is operational. Any preventative maintenance or repair 

conducted in the field will be recorded in the field log book. 

B. LABORATORY EQUIPMENT 

1. Documentation 

All maintenance performed on an instrument is documented; the name of the analyst 

performing the maintenance and the type of maintenance are recorded in the log book. Receipts 

from routine maintenance performed by the manufacturer's representative are kept in folders and 

filed in the department's file cabinets. 

2. Contingency Plan 

In the event of instrument failure, every effort will be made to analyze samples by 

alternate means within holding times. If the redundancy in equivalent instrumentation is 

insufficient to handle the affected samples, efforts will be made to secure the same or equivalent 

analyses at another location. Lt. Kevin Judd, AL/EQA, will be advised of any proposed changes 

in methodology or location. 

XI. DATE ASSESSMENT PROCEDURES 

The quality of the field and analytical data will be evaluated using precision, accuracy, 

representativeness, completeness, and comparability (PARCC) parameters, which are 

quantitative and qualitative statements that describe data quality. The PARCC parameters will 

be used to determine whether the data quality objectives of this investigation have been met by 

comparing QC sample results and standard procedures with acceptance criteria established for 
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this project. The PARCC parameters that will be used for data evaluation are defined in Section 

II, Quality Assurance Objectives. 

A. FIELD DATA 

Field measurement data will be assessed by the ÄRA QC coordinator or designee. The 

data quality evaluation, in terms of the PARCC parameters, will focus primarily on the laboratory 

data. However, the field data will be evaluated qualitatively in terms of the PARCC parameters. 

The following sections discuss how the PARCC parameters will be used to evaluate the field 

data and field sampling procedures. 

1. Precision 

Sampling precision is affected by the procedures used for sample collection, handling, 

and transportation. To reduce the variability that may be introduced during sampling, the Work 

Plan outlines the standard sampling, handling, and shipping procedures that will be used for each 

sampling program. The use of these procedures should minimize variability in the sampling 

process. 

In addition, the results of duplicate and replicate sample analyses also will be used to 

evaluate sampling precision. The RPD will be calculated for each duplicate sample pair. 

Although the results of duplicate sample analyses also reflect the variability associated with 

analytical procedures, low RPD values are an indication that consistent sampling techniques were 

used for sample collection. 

2. Accuracy 

Although there is no way to quantitatively measure the accuracy of the field program 

using percent recovery, some aspects of accuracy can be assessed, such as comparing the length 

of the water-level probe to another measuring tape of known length and proper calibration of the 

field instruments. 

3. Representativeness 

The representativeness of the field data is determined by the design of the data collection 

procedures. The sampling and field measurement procedures to be used are based on the needs 
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of the study, the existing analytical data, hydrogeology, the physical setting of the field sites, and 

the past land use history. Representativeness of the field sampling procedures and the field 

measurements will be evaluated by comparing the sampling and measurement procedures used in 

the field to the procedures outlined in the Work Plan and this QAPP. In addition, the results of 

equipment blank samples will be used to evaluate the representativeness of field sampling 

procedures. Contaminants detected in equipment blanks are indications that the decontamination 

procedures are not completely effective, and that contaminants detected at specific sites may be 

attributable to cross-contamination rather than the environment. 

4. Comparability 

The comparability of the field sampling procedures and field measurement data will be 

evaluated by comparing them to previous sampling rounds. 

5. Completeness 

Completeness of the field program will be evaluated to ensure that the appropriate 

number of samples were collected for analysis, and that field data of the type and quantity 

outlined in the Work Plan were collected. Completeness of the field investigations will be 

evaluated by comparing the actual number of samples and the actual quantity of data that were 

collected to the requirements outlined in the Work Plan. 

B. LABORATORY DATA 

The laboratory data will be assessed by the ÄRA QC coordinator or designee, and based 

on the assumption that the sample was collected, handled, and analyzed according to the Work 

Plan and this QAPP. The data reviewer will conduct a systematic review of the data for 

compliance with the QC criteria established in the QAPP, and will identify any data omissions or 

data that do not meet the quality control criteria. The reviewer also will interact with the 

laboratory to correct any data deficiencies. Decisions to repeat sample collection or analyses will 

be made by the ARA Project Manager based on the extent of the data deficiencies and their 

importance in the overall context of the project. Results of the data assessment will be presented 

in an appendix of the report scheduled to summarize the results of the investigation. 
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C. LABORATORY DATA ASSESSMENT PROCEDURES 

As discussed above, PARCC parameters will be used to evaluate the quality of analytical 

data and determine whether the data quality objectives of the project have been met. To asses the 

quality of the analytical data, the results of the QC sample analyses will be evaluated using 

quality control limits established by the analytical methods used for the analysis, or by past 

laboratory performance. Results of the quality control sample evaluation then will be expressed 

in terms of the PARCC parameters and used to assess the quality of the analytical data. 

The quality control samples that will be used to evaluate the analytical data for this 

program include trip blanks, equipment blanks, duplicate samples, replicate samples, method 

blanks, surrogate spikes (when applicable), laboratory control samples, and matrix spike/matrix 

spike duplicates samples. The specific types and descriptions of the QC samples that will be 

collected in the field are presented in Section HI of this QAPP. The total number of each type of 

QC sample that will be collected during each sampling program is listed in Table 4 of the Work 

Plan. The quality control samples that are prepared in the laboratory and the rate at which these 

samples are analyzed are method-specific (see Section HI. B). The acceptance limits for 

MS/MSD, surrogate spikes and LCS are updated periodically. The laboratory shall inform the 

Project Manager before new limits are implemented. The following sections describe the criteria 

that will be used to evaluate the laboratory data. 

1. Precision 

Analytical precision is determined by analyzing field duplicates or replicates submitted to 

the laboratory, and MS/MSD samples. Relative percent difference is calculated between the 

sample pairs and compared with control limit acceptance criteria. The data quality objectives for 

precision during this program are based on laboratory established control limits, which are 

specific to each analyte. 

2. Accuracy 

Accuracy is a quantitative measure of the bias of a method or the level of agreement 

between a measurement and a known true value. Laboratory accuracy will be evaluated using the 

results for MS/MSD, and LCS/LCSD sample analyses. As with precision, the accuracy 
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objectives for the data are based on laboratory established limits, and vary with the specific 

analyte. 

3. Representativeness 

Representativeness is a qualitative parameter that evaluates whether or not the data 

represent the actual environmental conditions. Representativeness will be evaluated by analysis 

of laboratory method and equipment blanks, and duplicate or replicate samples. Laboratory 

method and equipment blanks will be used with duplicates or replicates to evaluate laboratory 

performance. 

Representativeness is also evaluated using holding-time criteria, which reflect the length 

of time that a sample or extract remains representative of the environmental conditions after 

sample collection. Holding time are compared to standard method-specific holding times 

accepted by the EPA. All holding times within the acceptance criteria are considered 

representative. Those holding times outside of EPA acceptance criteria are qualitatively 

evaluated to determine the effect on sample representativeness. 

4. Comparability 

Comparability is a qualitative expression of the confidence with which one data set can 

be compared to another. Comparability is maximized through the use of standard analytical 

methods and units of measurement. 

5. Completeness 

Completeness also will be used to assess the data. Completeness is expressed as a 

percentage and is defined as the number of valid samples relative to the total number of samples 

gathered during the sampling programs. Completeness will be calculated using the following 

equation: 

Completeness = (Number of Valid Samples) / (Total Number of Samples) x 100 
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XII. CORRECTIVE ACTIONS 

A. FIELD PROGRAMS 

The field staff will be responsible for documenting and reporting all suspected technical 

and QA non-conformances, and suspected deficiencies during any field activity. The non- 

conformances and/or deficiencies will be documented in the field log book and reported to the 

ARA Project Manager. If the problem is associated with field measurements or sampling 

equipment, the field staff will take the appropriate steps to correct the problem. Typical field 

procedures to correct problems include the following: 

Repeating the measurement to check for error 

Making sure the meters or instruments are adjusted properly for the ambient 
conditions, such as temperature 

Checking or replacing batteries 

Recharging batteries 

Recalibrating the instruments 

Replacing the meters or instruments used to measure field parameters 

Stopping work until the problem is corrected (if necessary). 

If a non-conformance or problem requires a major adjustment to the field procedures as 

outlined in the Work Plan (e.g., changing sampling methodology), the Project Manager, in 

conjunction with the QC Coordinator, will be responsible for initiating corrective actions. The 

Project Manager will be responsible for the following: 

■ Evaluating the reported non-conformance 

■ Controlling additional work on non-conforming items 

■ Determining the appropriate corrective actions 

■ Maintaining a log of all non-conformances and corrective actions 

■ Ensuring that explanation of non-conformances and corrective actions is included in 
an appendix of the report scheduled for this investigation. 

The ARA Project Manager will ensure that no additional work that is dependent on the 

non-conforming activity is performed until the appropriate corrective actions are completed. 
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B. LABORATORY ANALYSIS 

Corrective actions are required whenever unreliable analytical results prevent the quality 

control criteria as specified by the method or this QAPP from being met. The corrective action 

that is taken depends on the analysis and the non-conformance. 

Corrective actions will be undertaken if one of the following occurs: 

■ QC data are outside the acceptance windows for precision and accuracy 

■ Blanks contain contaminants above acceptance levels 

■ Undesirable trends are detected for spike recoveries (or spike recoveries are outside 
the QC limits) or RPDs between duplicate analyses are consistently outside QC limits 

■ There are unusual changes of detection limits during analysis 

■ Deficiencies are detected during QA audits 

■ Inquiries concerning data quality are received from AL/EQA 

Corrective actions are primarily handled at the bench level by the analyst who reviews the 

sample preparation or extraction procedures, and performs the instrument calibration and 

analysis. If the problem persists or its cause cannot be identified, the matter will be referred to 

the Laboratory Manager or QC Coordinator for further investigation. Once resolved, full 

documentation of the corrective action procedure will be filed with the QC Coordinator. A 

summary of the corrective actions will be included in the report submitted to AL/EQA. 

XIII.   QUALITY ASSURANCE REPORTS 

All of the analytical data collected during the investigation will be presented in an 

appendix to the Report scheduled for this investigation. The following information will be 

included in the report: 

■ Sampling procedures (planned and implemented, problems, and corrective actions) 

■ Analytical procedures and detection limits 

■ Analytical data (environmental and QC sample results) 

■ Results of the data quality evaluation 

■ Conclusions and recommendations. 
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Appendix E 

Attachment A 

VOLATILE ORGANIC COMPOUND ANALYSIS 
QUALITY CONTROL CRITERIA FOR LABORATORY DATA EVALUATION 

Analytical                             Spiking Spike Laboratory-Established Control Limits 
Method                              Compounds Concentration Accuracy Precision 

in Water (ug/l) Percent Recovery (%) (RPD %) 

Matrix Spike/Matrix Spke Duplicates 

VOCs, SW8260    Matrix 
1, 1-Dichloroethane 10 75-124 12 
1, 2-Dichloroethene (total) 10 66-134 25 
Trichioroethene 5 78-131 14 
1, 4-Dichlorobenzene 10 84-117 12 
Benzene 5 75-125 16 
Toluene 10 79-129 13 
o-)fylene 10 83-115 11 
Vinyl chloride 2 10-145 29 

Laboratory Control Samples 

VOCs, SW8 260    Matrix 
1, 1-Dichloroethane 10 76-119 #N/A 
1, 2-Dichloroethene (total) 10 70-126 #N/A 
Trichioroethene 5 80-121 #N/A 
1, 4-Dichlorobenzene 10 81-119 #N/A 
Benzene 5 78-116 #N/A 
Toluene 10 80-114 #N/A 
oOtylene 10 81-115 #N/A 
Vinyl chloride 2 14-135 #N/A 
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METHOD 8000A 

GAS CHROMATOGRAPHY 

1.0 SCOPE AND APPLICATION 

1.1 Gas chromatography is a quantitative analytical technique useful for 
organic compounds capable of being volatilized without being decomposed or 
chemically rearranged. Gas chromatography (GC), also known as vapor phase 
chromatography (VPC), has two subcategories distinguished by: gas-solid 
chromatography (GSC), and gas-liquid chromatography (GLC) or gas-liquid partition 
chromatography (GLPC). This last group is the most commonly used, distinguished 
by type of column adsorbent or packing. 

1.2 The Chromatographie methods are recommended for use only by, or under 
the close supervision of, experienced residue analysts. 

2.0 SUMMARY OF METHOD 

2.1 Each organic analytical method that follows provides a recommended 
technique for extraction, cleanup, and occasionally, derivatization of the 
samples to be analyzed. Before the prepared sample is introduced into the GC, 
a procedure for standardization must be followed to determine the recovery and 
the limits of detection for the analytes of interest. Following sample 
introduction into the GC, analysis proceeds with a comparison of sample values 
with standard values. Quantitative analysis is achieved through integration of 
peak area or measurement of peak height. 

3.0 INTERFERENCES 

3.1 Contamination by carryover can occur whenever high-concentration and 
low-concentration samples are sequentially analyzed. To reduce carryover, the 
sample syringe or purging device must be rinsed out between samples with water 
or solvent. Whenever an unusually concentrated sample is encountered, it should 
be followed by an analysis of a solvent blank or of water to check for cross 
contamination. For volatile samples containing large amounts of water-soluble 
materials, suspended solids, high boiling compounds or high organohalide 
concentrations, it may be necessary to wash out the syringe or purging device 
with a detergent solution, rinse it with distilled water, and then dry it in a 
105°C oven between analyses. 

4.0 APPARATUS AND MATERIALS 

4.1 Gas Chromatograph - Analytical system complete with gas Chromatograph 
suitable for on-column injections and all required accessories, including 
detectors, column supplies, recorder, gases, and syringes. A data system for 
measuring peak height and/or peak areas is recommended. 
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5.0 REAGENTS 

5.1 See the specific determinative method for the reagents needed. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

Section'].]3" ^ introductor* maten'a1 to this chapter, Organic Analytes, 

7.0 PROCEDURE 

determinativst^" " "*'*  t0 ^ P^«dures specified in the referring 

referring del^Zatwe'Sd!0" " ""^ t0 th°" Pr°CedUr6S Sp6Cified in the 

fnr f J-3.    Jhe ^commended gas Chromatographie columns and operating conditions 
for the instrument are specified in the referring determinative method. 

7.4 Calibration 

* *v 7,4.*1J. 
Estab1l'sh gas Chromatographie operating parameters equivalent 

to those indicated in Section 7.0 of the determinative method of interest 
Prepare calibration standards using the procedures indicated in Section 5 6 
of the determinative method of interest. Calibrate the Chromatographie 
system using either the external standard technique (Section 7.4 2) or the 
internal standard technique (Section 7.4.3). 

7.4.2 External standard calibration procedure 

7'J'2A For each ana1>'te of interest, prepare calibration' 
standards at a minimum of five concentrations by adding volumes of 
one or more stock standards to a volumetric flask and diluting to 
volume with an appropriate solvent. One of the external standards 
should be at a concentration near, but above, the method detection 
limit. The other concentrations should correspond to the expected 
range of concentrations found in real samples or should define the 
working range of the detector. 

7.4.2.2 Inject each calibration standard using the technique 
that will be used to introduce the actual samples into the gas 
Chromatograph (e.g. 2-5 jiL injections, purge-and-trap, etc.). 
Tabulate peak height or area responses against the mass injected. 
The results can be used to prepare a calibration curve for each 
analyte.  Alternatively, for samples that are introduced into the 
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gas Chromatograph using a syringe, the ratio of the response to the 
amount injected, defined as the calibration factor (CF), can be 
calculated for each analyte at each standard concentration. If the 
percent relative standard deviation (%RSD) of the calibration factor 
is less than 20'/. over the working range, linearity through the origin 
can be assumed, and the average calibration factor can be used in 
place of a calibration curve. 

Calibration factor = B Total Area of Peak*  
Mass injected (in nanograms) 

* For multiresponse pesticides/PCBs, use the total area of 
all peaks used for quantitation. 

7.4.2.3 The working calibration curve or calibration factor 
must be verified on each working day by the injection of one or more 
calibration standards. The frequency of verification is dependent 
on the detector. Detectors, such as the electron capture detector, 
that operate in the sub-nanogram range are more susceptible to 
changes in detector response caused by GC column and sample effects. 
Therefore, more frequent verification of calibration is necessary. 
The flame ionization detector is much less sensitive and requires 
less frequent verification. If the response for any analyte varies 
from the predicted response by more than + 15%, a new calibration 
curve must be prepared for that analyte. 

R, - R2 
Percent Difference -  xlOO 

R, 

where: 

R., ■ Calibration Factor from first analysis. 

R2 = Calibration Factor from succeeding analyses. 

7.4.3 Internal standard calibration procedure 

7.4.3.1 To use this approach, the analyst must select one or 
more internal standards that are similar in analytical behavior to 
the compounds of interest. The analyst must further demonstrate that 
the measurement of the internal standard is not affected by method 
or matrix interferences. Due to these limitations, no internal 
standard applicable to all samples can be suggested. 

7.4.3.2 Prepare calibration standards at a minimum of five 
concentrations for each analyte of interest by adding volumes of one 
or more stock standards to a volumetric flask. To each calibration 
standard, add a known constant amount of one or more internal 
standards and dilute to volume with an appropriate solvent. One of 
the standards should be at a concentration near, but above, the 
method detection limit. The other concentrations should correspond 
to the expected range of concentrations found in real samples or 
should define the working range of the detector. 
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7.4.3.3 Inject each calibration standard using the SO.... 
introduction technique that will be applied to the actual samples 
(e.g. 2 to 5 ^L injection, purge-and-trap, etc.). Tabulate the 
peak height or area responses against the concentration of each 
compound and internal standard. Calculate response factors (RF) 
for each compound as follows: 

RF - (A.CJ/IA.CJ 

where: 

At = Response for the analyte to be measured. 

A„= Response for the internal standard. 

C1$= Concentration of the internal standard, M9/L- 

C5 = Concentration of the analyte to be measured, M9/L. 

If the RF value over the working range is constant (< 20% RSD), the 
RF can be assumed to be invariant, and the average RF can be used 
for calculations. Alternatively, the results can be used to plot 
a calibration curve of response ratios, kjkn  versus RF. 

7.4.3.4 The working calibration curve or RF must be verified 
on each working day by the measurement of one or more calibration 
standards. The frequency of verification is dependent on the 
detector. Detectors, such as the electron capture detector, that 
operate in the sub-nanogram range are more susceptible to changes 
in detector response caused by GC column and sample effects. 
Therefore, more frequent verification of calibration is necessary. 
The flame ionization detector is much less sensitive and requires 
less frequent verification. If the response for any analyte varies 
from the predicted response by more than + 15%, a new calibration 
curve must be prepared for that compound. For methods 8010, 8020, 
and 8030, see Table 3 in each method for calibration and quality 
control acceptance criteria. 

7.5 Retention time windows 

7.5.1 Before establishing windows, make sure the GC system is within 
optimum operating conditions. Hake three injections of all single 
component standard mixtures and multiresponse products (i.e. PCBs) 
throughout the course of a 72 hour period. Serial injections over less 
than a 72 hour period result in retention time windows that are too tight. 

7.5.2 Calculate the standard deviation of the three absolute 
retention times for each single component standard. For multiresponse 
products, choose one major peak from the envelope and calculate the 
standard deviation of the three retention times for that peak. The peak 
chosen should be fairly immune to losses due to degradation and weathering 
in samples. 
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7.5.2.1 Plus or minus three times the standard deviation of 
the absolute retention times for each standard will be used to define 
the retention time window; however, the experience of the analyst 
should weigh heavily in the interpretation of chromatograms. For 
multiresponse analytes (i.e. PCBs), the analyst should use the 
retention time window, but should primarily rely on pattern 
recognition. 

7.5.2.2 In those cases where the standard deviation for a 
particular standard is zero, the laboratory must substitute the 
standard deviation of a close eluting, similar compound to develop 
a valid retention time window. 

7.5.3 The laboratory must calculate retention time windows for each 
standard on each GC column and whenever a new GC column is installed. The 
data must be retained by the laboratory. 

7.6 Gas Chromatographie analysis 

7.6.1 Introduction of organic compounds into the gas Chromatograph 
varies depending on the volatility of the compound. Volatile organics are 
primarily introduced by purge-and-trap (Method 5030). However, there are 
limited applications (in Method 5030) where direct injection is acceptable. 
Use of Method 3810 or 3820 as a screening technique for volatile organic 
analysis may be valuable with some sample matrices to prevent overloading 
and contamination of the GC systems. Semivolatile organics are introduced 
by direct injection. 

7.6.2 The appropriate detector(s) is given in the specific method. 

7.6.3 Samples are analyzed in a set referred to as an analysis 
sequence. The sequence begins with instrument calibration followed by 
sample extracts interspersed with multi-concentration calibration 
standards. The sequence ends when the set of samples has been injected 
or when qualitative and/or quantitative QC criteria are exceeded. 

7.6.4 Direct Injection - Inject 2-5 nl of the sample extract using 
the solvent flush technique, if the extract is manually injected. Smaller 
volumes (1.0 ^L) can be injected, and the solvent flush technique is not 
required, if automatic devices are employed. Record the volume injected 
to the nearest 0.05 pi and the resulting peak size in area units or peak 
height. 

7.6.5 If the responses exceed the linear range of the system, dilute 
the extract and reanalyze. It is recommended that extracts be diluted so 
that all peaks are on.scale. Overlapping peaks are not always evident when 
peaks are off scale. Computer reproduction of chromatograms, manipulated 
to ensure all peaks are on scale over a 100-fold range, are acceptable if 
linearity is demonstrated. Peak height measurements are recommended over 
peak area integration when overlapping peaks cause errors in area 
integration. 
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«„f r7'6'6    Ifr Piak d,etection is prevented by the presence of 
interferences, further cleanup is required. 

7.6.7 Examples of chromatograms for the compounds of interest are 
frequently available in the referring analytical method. 

7.6.8 Calibrate the system immediately prior to conducting any 
analyses (see Section 7.4). A mid-concentration standard must also be 
injected at intervals specified in the method and at the end of the 
analysis sequence. The calibration factor for each analyte to be 
quantitated, must not exceed a 15% difference when compared to the initial 
standard of the analysis sequence. When this criteria is exceeded, inspect 
the GC system to determine the cause and perform whatever maintenance is 
necessary (see Section 7.7) before recalibrating and proceeding with sample 
analysis. All samples that were injected after the standard exceeding the 
criteria must be reinjected, if the initial analysis indicated the presence 
of the specific target analytes that exceeded the criteria. 

■ i 4.L7'5;9 Establish dai1y retention time windows for each analyte. 
Use the absolute retention time for each analyte from Section 7 6.8 as 
the midpoint of the window for that day. The daily retention time window 
equals the midpoint + three times the standard deviation determined in 
Section 7.5. 

7.6.9.1 Tentative identification of an analyte occurs when 
apeak from a sample extract falls within the daily retention time 
window. Normally, confirmation is required: on a second GC column, 
by GC/MS if concentration permits, or by other recognized 
confirmation techniques. Confirmation may not be necessary if the 
composition of the sample matrix is well established by prior 
analyses. 

7.6.9.2 Validation of GC system qualitative performance: 
Use the mid-concentration standards interspersed throughout the 
analysis sequence (Section 7.6.8) to evaluate this criterion. If 
any of the standards fall outside their daily retention time window, 
the system is out of control. Determine the cause of the problem 
and correct it-(see Section 7.7). 

7.7 Suggested chromatography system maintenance - Corrective measures may ' 
require any one or more of the following remedial actions. 

7.7.1 Packed columns - For instruments with injection port traps, 
replace the demister trap, clean, and deactivate the glass injection port 
insert or replace with a cleaned and deactivated insert. Inspect the 
injection end of the column and remove any foreign material (broken glass 
from the rim of the column or pieces of septa). Replace the glass wool 
with fresh deactivated glass wool. Also, it may be necessary to remove 
the first few millimeters of the packing material if any discoloration is 
noted, also swab out the inside walls of the column if any residue is 
noted. If these procedures fail to eliminate the degradation problem, it 
may be necessary to deactivate the metal injector body (described in 
Section 7.7.3) and/or repack/replace the column. 
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7.7.2 Capillary columns - Clean and deactivate the glass injection 
port insert or replace with a cleaned and deactivated insert. Break off 
the first few inches, up to one foot, of the injection port side of the 
column. Remove the column and solvent backflush according to the 
manufacturer's instructions. If these procedures fail to eliminate the 
degradation problem, it may be necessary to deactivate the metal injector 
body and/or replace the column. 

7.7.3 Metal injector body - Turn off the oven and remove the 
analytical column when the oven has cooled. Remove the glass injection 
port insert (instruments with off-column injection or Grob). Lower the 
injection port temperature to room temperature. Inspect the injection 
port and remove any noticeable foreign material. 

7.7.3.1 Place a beaker beneath the injector port inside the 
GC oven. Using a wash bottle, serially rinse the entire inside of 
the injector port with acetone and then toluene; catching the rinsate 
in the beaker. 

7.7.3.2 Prepare a solution of deactivating agent (Sylon-CT 
or equivalent) following manufacturer's directions. After all metal 
surfaces inside the injector body have been thoroughly coated with 
the deactivation solution, serially rinse the injector body with 
toluene, methanol, acetone, and hexane. Reassemble the injector and 
replace the GC column. 

7.8 Calculations 

7.8.1 External standard calibration - The concentration of each 
analyte in the sample may be determined by calculating the amount of 
standard purged or injected, from the peak response, using the calibration 
curve or the calibration factor determined in Section 7.4.2. The 
concentration of a specific analyte is calculated as follows: 

Aqueous samples 

Concentration (/ig/L) = [(AJ(A)(V1)(D)]/[(AJ(V,)(VS)] 

where: 

A, «=  Response for the analyte in the sample, units may be in area 
counts or peak height. 

A = Amount of standard injected or purged, ng. 

As =  Response for the external standard, units same as for A,. 

Volume of extract injected, /zL. For purge-and-trap analysis, 
Vj is not applicable and therefore = 1. 

Dilution factor, if dilution was made on the sample prior to 
analysis.  If no dilution was made, D = 1, dimensionless. 
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V, -  Volume of total extract, ßl.     For purge-and-trap analysis, 
V, is not applicable and therefore - 1. 

V, - Volume of sample extracted or purged, mL. 

Nonaoueous samples 

Concentration (Mg/Kg) « [(A.)(A)(V1)(D)]/[(A5)(V,)(W)] 

where: 

W Weight of sample extracted or purged, g. The wet weight or 
dry weight may be used, depending upon the specific 
applications of the data. 

A.. As, A, V„ D, and V, have the same definition as for aqueous 
samples. 

7.8.2 Internal standard calibration - For each analyte of interest 
the concentration of that analyte in the sample is calculated as follows! 

Aqueous samples 

Concentration (Mg/L) = [(AJ(Cii)(D)]/[(AJ(RF)(V,)] 

where: 

A, -  Response of the analyte being measured, units may be in area 
counts or peak height. 

C1S=  Amount of internal standard added to extract or volume purqed 
ng. 3 

D = Dilution factor, if a dilution was made on the sample prior 
to analysis.  If no dilution was made, D - 1, dimensionless. 

A1S=  Response of the internal standard, units same as Ax. 

RF = Response factor for analyte, as determined in Section 7.4.3.3. 

Vs -  Volume of water extracted or purged, mL. 

Nonaqueous samples 

Concentration (/ig/Kg) = [(AJ (C,J (D)]/[(AJ (RF) (WJ] 

where: 
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Wt - Weight of sample extracted, g. Either a dry weight or wet 
weight may be used, depending upon the specific application 
of the data. 

A,, C,s, D, All( and RF have the same definition as for aqueous 
samples. 

8.0 QUALITY CONTROL 

8.1 Refer to Chapter One for specific quality control procedures. 

8.2 The experience of the analyst in performing gas chromatography is 
invaluable to the success of the methods. 

8.2.1 Each day that analysis is performed, the daily calibration 
sample should be evaluated to determine if the Chromatographie system is 
operating properly. Questions that should be asked are: Do the peaks 
look normal?; Is the response obtained comparable to the response from 
previous calibrations? Careful examination of the standard chromatogram 
can indicate whether the column is still good, the injector is leaking, 
the injector septum needs replacing, etc. If any changes are made to the 
system (e.g. column changed), recalibration of the system must take place. 

8.2.2 The performance of the entire analytical system should be 
checked daily, using data gathered from analyses of blanks, standards, 
and replicate samples. Significant peak tailing must be corrected. 
Tailing problems are generally traceable to active sites on the GC column 

,..)      or to the detector operation. 

8.2.3 The precision between replicate analyses of standards and 
check samples should be evaluated.  A properly operating system should 
perform with an average relative standard deviation of less than 10%. 
Poor precision is generally traceable to pneumatic leaks, especially at 
the injection port. 

8.3 Required instrument QC 

8.3.1 Section 7.4 requires that the %RSD vary by < 20% when 
comparing calibration factors to determine if a five point calibration 
curve is linear. 

8.3.2 Section 7.4 sets a limit of + 15% difference when comparing 
daily response of a given analyte versus the initial response. If the 
limit is exceeded, a new standard curve must be prepared. 

8.3.3 Section 7.5 requires the establishment of retention time 
windows. 

8.3.4 Section 7.6.8 sets a limit of + 15% difference when comparing 
the initial response of a given analyte versus any succeeding standards 
analyzed during an analysis sequence. 

\ 
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8.3.5 Section 7.6.9.2 requires that all succeeding standards in an 
analysis sequence must fall within the daily retention time window 
established by the first standard of the sequence. 

_ 8.4 To establish the ability to generate data of acceptable bias and 
precision, the analyst must perform the following operations: 

8.4.1 A quality control (QC) check sample concentrate is required 
containing each analyte of interest. The QC check sample concentrate may 
be prepared from pure standard materials, or purchased as certified 
solutions. If prepared by the laboratory, the QC check sample concentrate 
must be made using stock standards prepared independently from those used 
for calibration. 

.8.4.1.1 The concentration of the QC check sample concentrate 
is highly dependent upon the analytes being investigated. Therefore, 
refer to Method 3500, Section 8.0 for the required concentration of 
the QC check sample concentrate. 

8.4.2 Preparation of QC check samples 

8.4.2.1 Volatile organic analytes - Prepare the QC check 
sample by adding 200 pi of the QC check sample concentrate (Section 
8.4.1) to 100 mL of water. 

8.4.2.2 Semivolatile organic analytes - Prepare the QC check 
sample by adding 1.0 mL of the QC check sample concentrate (Section 
8.4.1) to each of four 1 L aliquots of water. 

8.4.3 Analyze replicate aliquots (at least four) of the well mixed 
QC check sample by the same procedures used to analyze actual samples 
(Section 7.0 of each of the methods). For volatile organics, the 
preparation/analysis process is purge-and-trap/gas chromatography, or 
direct injection/gas chromatography. For semivolatile organics, the QC 
check samples must undergo solvent extraction (see Method 3500) prior to 
Chromatographie analysis. 

8.4.4 Calculate the average recovery (x) in ^g/L, and the standard 
deviation of the recovery (s) in /ig/L, for each analyte of interest using 
the four results. 

8.4.5 For each analyte compare s and x with the corresponding 
acceptance criteria for precision and accuracy, respectively, given in 
the QC Acceptance Criteria Table at the end of each of the determinative 
methods. If s and x for all analytes of interest meet the acceptance 
criteria, the system performance is acceptable and analysis of actual 
samples can begjm. If any individual s exceeds the precision limit or 
any individual x falls outside the range for accuracy, then the system 
performance is unacceptable for that analyte. 

NOTE: The large number of analytes in each of the QC Acceptance Criteria Tables 
present a substantial probability that one or more will fail at least one 
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of the acceptance criteria when all analytes of a given method are 
determined. 

8.4.6 When one or more of the analytes tested fail at least one of 
the acceptance criteria, the analyst must proceed according to Section 
8.4.6.1 or 8.4.6.2. 

8.4.6.1 Locate and correct the source of the problem and 
repeat the test for all analytes of interest beginning with 
Section 8.4.2. 

8.4.6.2 Beginning with Section 8.4.2, repeat the test only 
for those analytes that failed to meet criteria. Repeated failure, 
however, will confirm a general problem with the measurement system! 
If this occurs, locate and correct the source of the problem and 
repeat the test for all compounds of interest beginning with 
Section 8.4.2. 

8.5 The laboratory must have procedures for documenting the effect of 
the matrix on method performance, including the analysis of at least one matrix 
spike and either one matrix duplicate or one matrix spike duplicate per 

• , .  8'5:1 The concentration of the spike in the sample should be 
determined as follows: 

8.5.1.1 If, as in compliance monitoring, the concentration 
of a specific analyte in the sample is being checked against a 
regulatory concentration limit, the spike should be at that limit, 
or 1 to 5 times higher than the background concentration determined 
in Section 8.5.2, whichever concentration would be larger. 

8.5.1.2 If the concentration of a specific analyte in a water 
sample is not being checked against a limit specific to that analyte, 
the spike should be at the same concentration as the QC reference 
sample (Section 8.4.2) or 1 to 5 times higher than the background 
concentration determined in Section 8.5.2, whichever concentration 
would be larger.- For other matrices, the recommended spiking 
concentration is 20 times the estimated quantitation limit (EQL). 

8.5.1.3 For semivolatile organics, it may not be possible to 
determine the background concentrations prior to spiking (e g 
maximum holding times will be exceeded). If this is the case the 
spike concentration should be (1) the regulatory concentration limit 
if any; or, if none (2) the larger of either 5 times higher than the 
expected background concentration or the QC reference sample 
concentration (Section 8.4.2). For other matrices, the recommended 
spiking concentration is 20 times the EQL. 

8.5.2 Analyze one unspiked and one spiked sample aliquot to 
determine percent recovery of each of the spiked compounds. 

8.5.2.1 Volatile organics - Analyze one 5 mL sample aliquot 
to determine the background concentration of each analyte.  If 
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necessary, prepare a new QC reference sample concentrate 
(Section 8 41) appropriate for the background concentration in the 
sample. Spike a second 5" mL sample aliquot with 10 ßl of the QC 
reference sample concentrate and analyze it to determine the 

recovery*^) as-'" ^^ °f "^ analyt6' Calculate each Per«nt 

XR = 100 (x, - xj/ K, 

where:  x, = measured value for spiked sample, 
xu = measured value for unspiked sample, and 
K = known value of the spike in the sample. 

/ + 8;5-r"? , Semivolatile organics - Analyze one sample aliquot 
(extract of 1 L sample) to determine the background concentration 
of each analyte. If necessary, prepare a new QC reference sample 
concentrate (Section 8.4.1) appropriate for the background 
concentration in the sample. Spike a second 1 L sample aliquot with 
1.0 mL of the QC reference sample concentrate and analyze it to 
determine the concentration after spiking of each analyte. Calculate 
each percent recovery according to the calculation in Section 
8.5.2.1. 

8.5.3 Compare the percent recovery (%R) for each analyte in a water 
sample with the corresponding criteria presented in the QC Acceptance 
Criteria Table found at the end of each of the determinative methods. 
These acceptance criteria were calculated to include an allowance for error 
in measurement of both the background and spike concentrations, assuming 
a spike to background ratio of 5:1. This error will be accounted for to 
the extent that the analyst's spike to background ratio approaches 5-1 
If spiking was performed at a concentration lower than the QC reference 
sample concentration (Section 8.4.2), the analyst must use either the QC 
acceptance criteria presented in the Tables, or optional QC acceptance 
criteria calculated for the specific spike concentration. To calculate 
optional acceptance criteria for the recovery of an analyte: (1) Calculate 
accuracy (x') using the equation found in the Method Accuracy and Precision 
as a Function of Concentration Table (appears at the end of each 
determinative method), substituting the spike concentration (T) for C; (2) 
calculate overall precision (S') using the equation in the same Table, 
substituting x' for x; (3) calculate the range for recovery at the spike 
concentration as (100x'/T) + 2.44(100S'/T)%. 

8.5.4 If any individual %R falls outside the designated range for 
recovery, that analyte has failed the acceptance criteria. A check 
standard containing each analyte that failed the criteria must be analyzed 
as described in Section 8.6. 

8.6 If any analyte in a water sample fails the acceptance criteria for 
recovery in Section 8.5, a QC reference standard containing each analyte that 
failed must be prepared and analyzed. 

NQJE: The frequency for the required analysis of a QC reference standard will 
depend upon the number of analytes being simultaneously tested, the 
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complexity of the sample matrix, and the performance of the laboratory. 
If the entire list of analytes given in a method must be measured in the 
sample in Section 8.5, the probability that the analysis of a QC check 

,- standard will be required is high.  In this case, the QC check standard 
(        should be routinely analyzed with the spiked sample. 

8.6.1 Preparation of the QC check sample - For volatile organics, 
add 10 /JL of the QC check sample concentrate (Section 8.4.1) to 5 mL of 
water. For semivolatile organics, add 1.0 mL of the QC check sample 
concentrate (Section 8.4.1) to 1 L of water. The QC check sample needs 
only to contain the analytes that failed criteria in the test in Section 
8.5. Prepare the QC check sample for analysis following the guidelines 
given in Method 3500 (e.g. purge-and-trap, extraction, etc.). 

8.6.2 Analyze the QC check sample to determine the concentration 
measured of each analyte. Calculate each percent recovery (%R) as 

%R - 100 (x/T), 

where:  x, - measured value for reference value, 
T - true value of the standard concentration. 

8.6.3 Compare the percent recovery (%R) for each analyte with the 
corresponding QC acceptance criteria found in the appropriate Table in 
each of the methods. Only analytes that failed the test in Section 8.5 
need to be compared with these criteria. If the recovery of any such 
analyte falls outside the designated range, the laboratory performance 

A       for that analyte is judged to be out of control, and the problem must be 
.V.-      immediately identified and corrected. 

8.7 Procedures for determination of acceptable bias and precision 

8.7.1 For aqueous and soil matrices, these laboratory established 
surrogate control limits should, if applicable, be compared with the 
control limits presented in Methods 8240 and 8270. The limits given in 
these methods are multi-laboratory performance based limits for soil and 
aqueous samples, and therefore, the established single-laboratory limits 
must fall within those given for these matrices. 

8.7.2 If recovery is not within limits, the following are required. 

8.7.2.1 Check to be sure that there are no errors in the 
calculations, surrogate solutions or internal standards. If errors 
are found, recalculate the data accordingly. 

8.7.2.2 Check instrument performance. If an instrument 
performance problem is identified, correct the problem and re-analyze 
the extract. 

8.7.2.3 If no problem is found, re-extract and re-analyzVHhe 
sample. 

J- 
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METHOD 8021 

HALOGENATED AND AROMATIC VQLATILES BY GAS CHROMATOGRAPHY USING 
RFCTROLYTIC CONDUCTIVITY AND PHOTO I ON IZATI ON DETECTORS 

IN SERIES: CAPILLARY TECHNIQUE 

1.0  SCOPE AND APPLICATION 

1.1 Method 8021 is used to determine volatile organic compounds in a 
variety of solid waste matrices. This method is applicable to nearly all types 
of samples, regardless of water content, including ground water, aqueous sludges, 
caustic liquors, acid liquors, waste solvents, oily wastes, mousses, tars, 
fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent 
catalysts, soils, and sediments. The following compounds can be determined by 
this method: 

ADDroDriate Techniaue 
Direct 

Analyte CAS No.4 Purge-and-Trap Injection 

Benzene 71-43-2 b b 
Bromobenzene 108-86-1 b b 
Bromochloromethane 74-97-5 b b 
Bromod i chloromethane 75-27-4 b b 
Bromoform 75-25-2 b b 
Bromomethane 74-83-9 b b 
n-Butylbenzene 104-51-8 b b 
sec-Butyl benzene 135-98-8 b b 
tert-Butylbenzene 98-06-6 b b 
Carbon tetrachloride 56-23-5 b b 
Chlorobenzene 108-90-7 b b 
Chlorodi bromomethane 124-48-1 b b 
Chloroethane 75-00-3 b b 
Chloroform 67-66-3 b b 
Chloromethane 74-87-3 b b 
2-Chlorotoluene 95-49-8 b b 
4-Chlorotoluene 106-43-4 b b 
1,2-Dibromo-3-chloropropane 96-12-8 PP b 
1,2-Dibromoethane 106-93-4 b b 
Dibromomethane 74-95-3 b b 
1,2-Dichlorobenzene 95-50-1 b b 
1,3-Dichlorobenzene 541-73-1 b b 
1,4-Dichlorobenzene 106-46-7 b b 
Di chlorodi f1uoromethane 75-71-8 b b 
1,1-Dichloroethane 75-34-3 b b 
1,2-Dichloroethane 107-06-2 b b 
1,1-Dichloroethene 75-35-4 b b 
cis-1,2-Dichloroethene 156-59-4 b b 
trans-1,2-Dichloroethene 156-60-5 b b 
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ADDi-ODriate Techniaue 
Direct 

CAS No.' Purge-and-Trap Injection 

78-87-5 b b 
142-28-9 b b 
590-20-7 b b 
563-58-6 b b 

10061-01-5 b b 
10061-02-6 b b 

100-41-4 b b 
87-68-3 b b 
98-82-8 b b 
99-87-6 b b 
75-09-2 b b 
91-20-3 b b 

103-65-1 b b 
100-42-5 b b 
630-20-6 b b 
79-34-5 b b 

127-18-4 b b 
108-88-3 b b 
87-61-6 b b 
120-82-1 b b 
71-55-6 b b 
79-00-5 b b 
79-01-6 b b 
75-69-4 b b 
96-18-4 b b 
95-63-6 b b 
108-67-8 b b 
75-01-4 b b 
95-47-6 b b 

108-38-3 b b 
106-42-3 b b 

Analyte 

1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-dichloropropene 
trans-1,3-dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Tn'chlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

a Chemical Abstract Services Registry Number, 
b Adequate response by this technique, 
pp Poor purging efficiency resulting in high EQLs. 
i Inappropriate technique for this analyte. 
pc Poor Chromatographie behavior. 

1.2 Method detection limits (MDLs) are compound dependent and vary with 
purging efficiency and concentration. The MDLs for selected analytes are 
presented in Table 1. The applicable concentration range of this method is 
compound and instrument dependent but is approximately 0.1 to 200 /ig/L. 
Analytes that are inefficiently purged from water will not be detected when 
present at low concentrations, but they can be measured with acceptable accuracy 
and precision when present in sufficient amounts. Determination of some 
structural isomers (i.e. xylenes) may be hampered by coelution. 
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1-3 The estimated quantitation limit (EQL) of Method 8021 for an 
individual compound is approximately 1 -Mg/Kg (wet weight) for soil/sediment 
samples 0.1 mg/Kg (wet weight) for wastes, and 1 Mg/L for ground water (see 
Table 3). EQLs will be proportionately higher for sample extracts and samples 
that require dilution or reduced sample size to avoid saturation of the detector. 

1.4 This method is recommended for use only by analysts experienced in 
the measurement of purgeable organics at low Mg/L concentrations, or by 
experienced technicians under the close supervision of a qualified analyst. 

1.5 The toxicity or carcinogenicity of chemicals used in this method 
has not been precisely defined. Each chemical should be treated as a potential 
health hazard, and exposure to these chemicals should be minimized.  Each 
laboratory is responsible for maintaining awareness of OSHA regulations regarding 
sare handling of chemicals used in this method.  Additional references to 
aboratory safety are available for the information of the analyst (references 

4 and o). 

1.6 The following method analytes have been tentatively classified as 
Known or suspected human or mammalian carcinogens: benzene, carbon tetrachloride 
1,4-dichlorobenzene, 1,2-dichloroethane, hexachloro-butadiene, 1,1,2,2- 
tetrach oroethane, 1,1,2-trichloroethane, chloroform, 1,2-dibromoethane 
Inwrtt^?r0e+ !)

ne,,tri,Ch1or0ethene' and vin^ chloride. Pure standard materials 
ANin^/Mr™ ard s°1litlons of the" compounds should be handled in a hood. 
hanrilP,hS* aPProv,ed toxic 9" respirator should be worn when the analyst 
handles high concentrations of these toxic compounds. 

2.0  SUMMARY OF METHOD 

nf h*iLL**HHth0!} 80Zl Provides 9as Chromatographie conditions for the detection 
«Ynn?-  + ■ a-  aromatlc volatile organic compounds. Samples can be analyzed 
™,J?9hf1CeCi in;Jectl.on °J  purge-and-trap (Method 5030). Ground water samples 
u  Lw fn +K

yZ8d USVnQ Me+
th0d 5030 (where applicable). A temperature program 

u   Ahe  gas Chromatograph to separate the organic compounds. Detection 

d:teaorVfpibDViVlrrie°s
lytiC COnduCtivit* detect- WD, andPa photoionizaUon 

the .J;2rnnJ^n-tatiVei>?e-ntif1ca^ions are obtained b^ analyzing standards under 
fr!w  f S U/ed r0r SuampleS and sparing resultant GC retention times. 
f™!0? information can be gained by comparing the relative response from 
s  „detectors. Concentrations of the identified components are measured by 

Xe
f r?sP°n" Produced for that compound to the response produced by a 

compound that is used as an internal standard. 

3.0  INTERFERENCES 

3.1  Refer to Methods 5030 and 8000. 

fnarMr,',?^iSampJ,es i,an be contaminated by diffusion of volatile organics 
(particularly chlorofluorocarbons and methylene chloride) through the sample 
container septum during shipment and storage.  A trip blank prepared from 
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organic-free reagent water and carried through sampling and subsequent storaqe 
and handling can serve as a check on such contamination. 

r. 

4.0 APPARATUS AND MATERIALS 

4.1  Sample introduction apparatus - Refer to Method 5030 for the 
appropriate equipment for sample introduction purposes. 

• *u 4".2.,Gas chromatograph - capable of temperature programming; equipped 
with variable-constant differential flow controllers, subambient oven controller, 
photoionization and electrolytic conductivity detectors connected with a short 
piece of uncoated capillary tubing, 0.32-0.5 mm ID, and data system. 

4.2.1 Column - 60 m x 0.75 mm ID V0COL wide-bore capillary column 
with 1.5 /im film thickness (Supelco Inc., or equivalent). 

4.2.2 Photoionization detector (PID)  (Tracor Model 703, or 
equivalent). 

4.2.3 Electrolytic conductivity detector (HECD) (Tracor Hall Model 
700-A, or equivalent). 

4.3 Syringes - 5 mL glass hypodermic with Luer-Lok tips. 

4.4 Syringe valves - 2-way with Luer ends (Teflon or Kel-F). 

4.5 Microsyringe - 25 ßl  with a 2 in. x 0.006 in. ID, 22° bevel needle 
(Hamilton #702N or equivalent). 

4.6 Microsyringes - 10, 100 ßl. 

4.7 Syringes - 0.5, 1.0, and 5 mL, gas tight with shut-off valve. 

4.8 Bottles - 15 mL, Teflon lined with screw-cap or crimp top. 

4.9 Analytical balance - 0.0001 g. 

4.10 Refrigerator. 

4.11 Volumetric flasks,  Class A -  10 to 1000 mL. 

5.0      REAGENTS 

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless 
otherwise indicated, it is intended that all inorganic reagents shall conform 
to the specifications of the Committee on Analytical Reagents of the American 
Chemical Society, where such specifications are available. Other grades may be 
used, provided it is first ascertained that the reagent is of sufficiently high 
purity to permit its use without lessening the accuracy of the determination. 

5.2 Organic-free reagent water. All references to water in this method 
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refer to organic-free reagent water, as defined in Chapter One. 

5.3 Methanol, CH30H - Pesticide quality or equivalent, demonstrated to 
be free of analytes. Store away from other solvents. 

5.4 Vinyl chloride, (99.9% pure), CH;=CHC1. Vinyl chloride is available 
from Ideal Gas Products, Inc., Edison, New Jersey and from Matheson, East 
Rutherford, New Jersey, as well as from other sources. Certified mixtures of 
vinyl chloride in nitrogen at 1.0 and 10.0 ppm (v/v) are available from several 
sources. 

5.5 Stock standards - Stock solutions may either be prepared from pure 
standard materials or purchased as certified solutions. Prepare stock standards 
in methanol using assayed liquids or gases, as appropriate. Because of the 
toxicity of some of the organohalides, primary dilutions of these materials of 
the toxicity should be prepared in a hood. 

5.5.1 Place about 9.8 ml of methanol in a 10 ml tared ground glass 
stoppered volumetric flask. Allow the flask to stand, unstoppered, for 
about 10 minutes until all alcohol-wetted surfaces have dried. Weigh the 
flask to the nearest 0.1 mg. 

5.5.2 Add the assayed reference material, as described below. 

5.5.2.1 Liquids: Using a 100 pi syringe, immediately add 
two or more drops of assayed reference material to the flask; then 
reweigh. The liquid must fall directly into the alcohol without 
contacting the neck of the flask. 

5.5.2.2 Gases: To prepare standards for any compounds that 
boil below 30°C (e.g. bromomethane, chloroethane, chloromethane, 
dichlorodifluoromethane, trichlorofluoromethane, vinyl chloride), 
fill a 5 ml valved gas-tight syringe with the reference standard to 
the 5.0 ml mark. Lower the needle to 5 mm above the methanol 
meniscus. Slowly introduce the reference standard above the surface 
of the liquid. The heavy gas rapidly dissolves in the methanol. 
This may also be accomplished by using a lecture bottle equipped with 
a Hamilton Lecture Bottle Septum (»86600). AttachTeflon tubing to 
the side-arm relief valve and direct a gentle stream of gas into the 
methanol meniscus. 

5.5.3 Reweigh, dilute to volume, stopper, and then mix by inverting 
the flask several times. Calculate the concentration in milligrams per 
liter (mg/L) from the net gain in weight. When compound purity is assayed 
to be 96% or greater, the weight may be used without correction to 
calculate the concentration of the stock standard. Commercially prepared 
stock standards may be used at any concentration if they are certified by 
the manufacturer or by an independent source. 

5.5.4 Transfer the stock standard solution into a bottle with a 
Teflon lined screw-cap or crimp top. Store, with minimal headspace, at 
-10°C to -20°C and protect from light. 
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5.5.5 Prepare fresh stock standards every two months for gases 
Reactive compounds such as 2-chloroethylvinyl ether and styrene may need 
to be prepared more frequently. All other standards must be replaced 
after six months. Both gas and liquid standards must be monitored closely 
by comparison to the initial calibration curve and by comparison to QC 
reference samples. It may be necessary to replace the standards more 
frequently if either check exceeds a 25% difference. 

5.6 Prepare secondary dilution standards, using stock standard solutions, 
methanol, as needed, that contain the compounds of interest, either singly 

or mixed together. The secondary dilution standards should be prepared at 
concentrations such that the aqueous calibration standards prepared in Section 
5.7 will bracket the working range of the analytical system. Secondary dilution 
standards should be stored with minimal headspace for volatiles and should be 
checked frequently for signs of degradation or evaporation, especially just prior 
to preparing calibration standards from them. 

5.7 Calibration standards, at a minimum of five concentrations are 
prepared in organic-free reagent water from the secondary dilution of the stock 
standards. One of the concentrations should be at a concentration near, but 
above, the method detection limit. The remaining concentrations should 
correspond to the expected range of the concentrations found in real samples or 
should define the working range of the GC. Standards (one or more) should 
contain each analyte for detection by this method (e.g. some or all of the target 
analytes may be included). In order to prepare accurate aqueous standard 
solutions, the following precautions must be observed. 

5.7.1 Do not inject more than 20 /xL of alcoholic standards into 
100 mL of water. 

5.7.2 Use a 25 ßl Hamilton 702N microsyringe or equivalent 
(variations in needle geometry will adversely affect the ability to deliver 
reproducible volumes of methanolic standards into water). 

5.7.3 Rapidly inject the alcoholic standard into the filled 
volumetric flask. Remove the needle as fast as possible after injection. 

5.7.4 Mix aqueous standards by inverting the flask three times. 

5.7.5 Fill the sample syringe from the standard solution contained 
in the expanded area of the flask (do not use any solution contained in 
the neck of the flask). 

5.7.6 Never use pipets to dilute or transfer samples or aqueous 
standards. 

5.7.7 Aqueous standards are not stable and should be discarded 
after one hour, unless properly sealed and stored. The aqueous standards 
can be stored up to 12 hours, if held in sealed vials with zero headspace. 

5.8 Internal standards - Prepare a spiking solution containing 
fluorobenzene and 2-bromo-l-chloropropane in methanol, using the procedures 
described in Sections 5.5 and 5.5. It is recommended that the secondary dilution 
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Standard be prepared at a concentration of 5 mg/L of each internal standard 
compound. The addition of 10 pi of such a standard to 5.0 ml of sample or 
calibration standard would be equivalent to 10 M9/L. 

5.9 Surrogate standards - The analyst should monitor both the performance 
of the analytical system and the effectiveness of the method in dealing with each 
sample matrix by spiking each sample, standard, and reagent blank with two or 
more surrogate compounds. A combination of bromochloromethane, 2-bromo-l- 
chloropropane and 1,4-dichlorobutane is recommended to encompass the range of 
the temperature program used in this method. From stock standard solutions 
prepared as in Section 5.5, add a volume to give 750 pg of each surrogate to 
45 mL of organic-free reagent water contained in a 50 ml volumetric flask, mix, 
and dilute to volume for a concentration of 15 ng//xL. Add 10 pi of this 
surrogate spiking solution directly into the 5 mL syringe with every sample and 
reference standard analyzed. If the internal standard calibration procedure is 
used, the surrogate compounds may be added directly to the internal standard 
spiking solution (Section 5.8). 

6.0  SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, 
Section 4.1. 

7.0  PROCEDURE 

7.1 Volatile compounds are introduced into the gas Chromatograph either 
by direct injection or purge-and-trap (Method 5030). Method 5030 may be used 
directly on ground water samples or low-concentration contaminated soils and 
sediments. For medium-concentration soils or sediments, methanolic extraction, 
as described in Method 5030, may be necessary prior to purge-and-trap analysis. 

7.2 Gas chromatography conditions  (Recommended) 

7.2.1 Oven settings: 

Carrier gas (Helium) Flow rate:    6mL/min. 
Temperature program 

Initial temperature:       10°C, hold for 8 minutes at 
Program: 10°C to 180°C at 4°C/min 
Final temperature: 180°C,  hold  until  all  expected 

compounds have eluted. 

7.2.2 The carrier gas flow is augmented with an additional 24 mL 
of helium flow before entering the photoionization detector. This make- 
up gas is necessary to ensure optimal response from both detectors. 

7.2.3 These halogen-specific systems eliminate misidentifications 
due to non-organohalides which are coextracted during the purge step. A 
Tracor Hall Model 700-A detector was used to gather the single laboratory 
accuracy and precision data presented in Table 2. The operating conditions 
used to collect these data are: 
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Reactor tube: 
Reactor temperature: SIS*1' 1/16 in 0D 
Reactor base temperature:        ?in°r 
Electrolyte: f„°c „ 

Crr..r gss plus mike.up  gas:     US^t'lo
4^;«» 

r,wl'4e A S-rimp1e chromatogram obtained with thi 

Use Table 1 anV e7PVcTa ^ 
on the calibration curve °n Selectin9 the lowest point 

.etho/th3^ ,?«r«,3 ^n^^^^^-^^s^^A]sr^??rn 

use,  tti ÄS Mcrlptl ^So^h^^ire^ 

7.4      Gas Chromatographie analysis 

eUher^ethod'sM^p^ 
(see Section 7.4.1 )  If the 1nt»?nai ^ j 5" d,"^ct 1nJ«tfon method 

permuted where concentrations in excess of 10,000 Mg/L are expend 
or for water-soluble compounds that do not purge. The svste^ must 

dev"e,,brated ^ dir6Ct inJeCti0n (bypassing9 the pÜrl^SS-Kj 

7.4.2 Follow in Method 8000 for instructions on "the anaivde 
sequence appropriate dilutions, establ ishing daily retention time window 
and identification criteria. Include a mid-concentratlo standard art^ 
each group of 10 samples in the analysis sequence.      ^anaard after 

detectors41orTa
abn1

u
e
mhPr

lJoTari2eS the esti,"ated retention times on the two aeiectors for a number of organic compounds analyzable using this method. 

oeak J;f;4/,-?ef0rd thVan,Ple vo,lume purged or injected and the resulting peak sizes (in area units or peak heights). 9 

7.4.5 Calculation of concentration is covered in Method 8000. 
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7.4.6 If analytical interferences are suspected, or for the purpose 
of confirmation, analysis using a second GC column is recommended. 

7.4.7 If the response for a peak is off-scale, prepare a dilution 
of the sample with organic-free reagent water. The dilution must be 
performed on a second aliquot of the sample which has been properly sealed 
and stored prior to use. 

8.0  QUALITY CONTROL 

8.1 Refer to Chapter One for specific quality control procedures, and 
to Method 8000 for gas Chromatographie procedures. Quality control to ensure 
the proper operation of the purge-and-trap device is covered in Method 5030. 

8.2 Mandatory quality control to validate the GC system operation is 
found in Method 8000. 

8.3 Calculate surrogate standard recovery on all samples, blanks, and 
spikes. Determine if recovery is within limits (limits established by performing 
QC procedure outlined in Method 8000). 

8.3.1 If recovery is not within limits, the following are required. 

8.3.1.1 Check to be sure that there are no errors in the 
calculations, surrogate solutions or internal standards. If errors 
are found, recalculate the data accordingly. 

8.3.1.2 Check instrument performance. If an instrument 
performance problem is identified, correct the problem and re-analyze 
the extract. 

8.3.1.3 If no problem is found, re-extract and re-analyze the 
sample. 

8.3.1.4 If, upon re-analysis, the recovery is again not within 
limits, flag the data as "estimated concentration". 

9.0  METHOD PERFORMANCE 

9.1 Method detection limits for these analytes have been calculated 
from data collected by spiking organic-free reagent water at 0.1 /ig/L. These 
data are presented in Table 1. 

9.2 This method was tested in a single laboratory using organic-free 
reagent water spiked at 10 jttg/L. Single laboratory precision and accuracy data 
for each detector are presented for the method analytes in Table 2. 
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TABLE 1. 

CHROMATOGRAPHIC RETENTION TIMES AND METHOD DETECTION LIMITS (MDL) FOR 
VOLATILE ORGANIC COMPOUNDS ON PHOTOIONIZATION DETECTION (PID) AND 

HALL ELECTROLYTIC CONDUCTIVITY DETECTOR (HECD) DETECTORS 

Analyte 

PID 
Ret. Time1 

minute 

Dichlorodifluoromethane -° 
Chloromethane 
Vinyl Chloride 9.88 
Bromomethane 
Chloroethane 
Trichlorof1uoromethane 
1,1-Dichloroethene 16.14 
Methylene Chloride 
trans-l,2-Dichloroethene       19.30 
1,1-Dichloroethane 
2,2-Dichloropropane 
cis-l,2-Dichloroethane        23.11 
Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane - 
1,1-Dichloropropene 25.21 
Carbon Tetrachloride 
Benzene 26.10 
1,2-Dichloroethane 
Trichloroethene 27.99 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
Toluene 31.95 
1,1,2-Trichloroethane 
Tetrachloroethene 33.88 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 36.56 
Ethylbenzene 36.72 
1,1,1,2-Tetrachloroethane 
m-Xylene 36.98 
p-Xylene 36.98 
o-Xylene 38.39 
Styrene 33.57 
Isopropylbenzene 39.58 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 

HECD 
Ret. Time 
minute 

8.47 
9.47 
9.93 

11.95 
12.37 
13.49 
16.18 
18.39 
19.33 
20.99 
22.88 
23.14 
23.64 
24.16 
24.77 
25.24 
25.47 

26.27 
28.02 
28.66 
29.43 
29.59 

33.21 
33.90 
34.00 
34.73 
35.34 
36.59 

36.80 

PID 
MDL 
MA 

39.75 
40.35 
40.81 

0.02 

NDe 

0.05 

0.02 

0.02 

0.009 

0.02 

0.01 

0.05 

0.003 
0.005 

0.01 
0.01 
0.02 
0.01 
0.05 

HECD 
MDL 

M9/L 

0.05 
0.03 
0.04 
1.1 
0.1 
0.03 
0.07 
0.02 
0.06 

07 
05 
01 
02 

0.01 
0.03 
0.02 
0.01 

0.03 
0.01 
0.006 
0.02 
2.2 

ND 
0.04 

03 
03 
8 
01 

0.005 

1.6 
0.01 
0.4 
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TABLE 1. 
(Continued) 

PID HECD PID HECD 
Ret. Time* Ret. Time MDL MDL 

Analyte minute minute M9/L M9/L 

n-Propylbenzene 40.87 . 0.004 
Bromobenzene 40.99 41.03 0.006 0.03 
1,3,5-Trimethyl benzene 41.41 - 0.004 
2-Chlorotoluene 41.41 41.45 ND 0.01 
4-Chlorotoluene 41.60 41.63 0.02 0.01 
tert-Butylbenzene 42.92 ^ 0.06 
1,2,4-Trimethylbenzehe 42.71 - 0.05 
sec-Butyl benzene 43.31 - 0.02 
p-Isopropyltoluene 43.81 - 0.01 
1,3-Dichlorobenzene 44.08 44.11 0.02 0.02 
1,4-Dichlorobenzene 44.43 44.47 0.007 0.01 
n-Butylbenzene 45.20 - 0.02 
1,2-Dichlorobenzene 45.71 45.74 0.05 0.02 
l,2-Dibromo-3-Chloropropane 48.57 3.0 
1,2,4-Trichlorobenzene 51.43 51.46 0.02 0.03 
Hexachlorobutadiene 51.92 51.96 0.06 0.02 
Naphthalene 52.38 - 0.06 
1,2,3-Tn'chlorobenzene 53.34 53.37 ND 0.03 

Internal Standards 
Fluorobenzene 26.84 - 

2-Bromo-l-chloropropane - 33.08 

* Retention times determined on 60 m x 0.75 mm ID VOCOL capillary column. 
Program: Hold at 10°C for 8 minutes, then program at 4°C/min to 180°C, and 
hold until all expected compounds have eluted. 

6  Dash (-) indicates detector dees not respond. 

e  ND = Not determined. 
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TABLE 2. 
SINGLE LABORATORY ACCURACY AND PRECISION DATA 

FOR VOLATILE ORGANIC COMPOUNDS IN WATER" 

Photoionizati on Hall El ectrolytic 
Detector Conduct ivitv Detector 

Standard Standard 
Recovery,1 Deviation Recovery,*   Deviation 

Analyte 7. of Recovery % of Recovery 

Benzene 99 1.2 _b 

Bromobenzene 99 1.7 97 2.7 
Bromochloromethane . 96 3.0 
Bromod i chloromethane . - 97 2.9 
Bromoform - • 106 5.5 
Bromomethane _ _ 97 3.7 
n-Butylbenzene 100 ; 4.4 
sec-Butylbenzene 97 2.6 . 

tert-Butylbenzene 98 2.3 . 
Carbon tetrachloride _ 92 3.3 
Chlorobenzene 
Chloroethane 

100 1.0 103 
96 

3^7 
3.8 

Chloroform - _ 98 2.5 
Chloromethane - . 96 8.9 
2-Chlorotoluene NDC ND 97 2.6 
4-Chlorotoluene 101 1.0 97 3.1 
1,2-Dibromo-3-chl oropropane - 86 9.9 

) Dibromochloromethane - . 102 3.3 
1,2-Dibromoethane - . 97 2.7 
Dibromomethane . . 109 7 4 
1,2-Dichlorobenzene 102 2.1 100 1.5 
1,3-Dichlorobenzene 104 1.7 106 4.3 
1,4-Dichlorobenzene 103 2.2 98 2.3 
Di chlorodi f1uoromethane . 89 5.9 

5.7 
3.8 
2.9 

1,1-Dichloroethane • — 100 
1,2-Dichloroethane _ — 100 
1,1-Dichloroethene 100 2.4 103 
cis-1,2 Dichloroethene ND ND 105 3 5 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 

93 3.7 99 
103 

3.7 
3.8 

1,3-Dichloropropane - . 100 3.4 
2,2-Dichloropropane - _ 105 3.6 
i,1-Dichloropropene 103 3.6 103 3.4 
Ethyl benzene 101 1.4 
Hexachlorobutadiene 99 9.5 98 8.3 
Isopropylbenzene 98 0.9 
p-Isopropyltoluene 98 2.4 ~ 

8021 - 13 Revision 0 

~-. November 1990 

.C- /' i 



TABLE 2. 
(Continued) 

Analyte 

Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Tri chloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

Photoionization 
Detector 

Standard 
Recovery,'   Deviation 

X      of Recovery 

102 
103 
104 

101 
99 

106 
104 

100 

99 
101 
109 
99 

100 
99 

6.3 
2.0 
1.4 

1.8 
0.8 
1.9 
2.2 

0.78 

1.2 
1.4 
5.4 
0.8 
1.4 
0.9 

Hall Electrolytic 
Conductivity Detector 

Standard 
Recovery,'   Deviation 

1' of Recovery 

97 

99 
99 
97 

98 
102 
104 
109 
96 
96 
99 

95 

2.8 

2.3 
6.8 
2.4 

3, 
2. 
3. 
6. 
3. 
3.4 
2.3 

5.6 

Recoveries and standard deviations were determined from seven samples and spiked at 
10 /ig/L of each analyte. Recoveries were determined by internal standard method. Internal 
standards were: Fluorobenzene for PID, 2-Bromo-l-chloropropane for HECD. 

Detector does not respond. 

ND * Not determined. 

This method was 
reference 8). 

tested in a single laboratory using water spiked at 10 jig/L (see 

s 
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TABLE 3. 
DETERMINATION OF ESTIMATED QUANTITATION LIMITS (EQL1 

FOR VARIOUS MATRICES' 

Matrix Factor6 

Ground water 10 
Low-concentration soil j0 
Water miscible liquid waste 500 
High-concentration soil and sludge 1250 
Non-water miscible waste 1250 

Sample EQLs are highly matrix dependent. The EQLs listed herein 
are provided for guidance and may not always be> achievable 

EQL = [Method detection limit (Table 1)] X [Factor (Table 211 
For non-aqueous samples, the factor is on a Let-weight basis!3' 
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FIGURE 1. 
PURGING DEVICE 
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FIGURE 2. 
TRAP PACKINGS AND CONSTRUCTION TO INCLUDE DESORB CAPABILITY 
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FIGURE 3. 
PURGE-AND-TRAP SYSTEM PURGE MODE 
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FIGURE 4. 
SCHEMATIC OF PURGE-AND-TRAP DEVICE - DESORB MODE 
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FIGURE 5. 
GAS CHROMATOGRAM OF VOLATILE ORGAN ICS 
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METHOD 8021 
VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND TRAP CAPILLARY 
COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND ELECTROLYTIC 

CONDUCTIVITY DETECTORS IN SERIES 
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METHOD 5021 

VOLATILE ORGANIC COMPOUNDS IN SOILS AND OTHER SOLID MATRICES 
USING EQUILIBRIUM HEADSPACE ANALYSIS 
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!&', 
$*&•■ METHOO 5021 

VOLAIILL^RGANIC COMPOUNDS IN SQTLS AND nTH» en, rp MATRTCFS 
USING EQUILIBRIUM HFAnSPAO fl^n^'   ^^^ 

^^^^:SlUQ    SCOPE AND APPLICATION 

*.'>.?■':'.. ,.,. . . l.l  Method 5021 is 
:i~ volatile organic compounds 

. '  •-i-.::t.'SS*VS^.-'-.--«'!i^.v.. '..>""    . : 

''';*?:'■?•* *.**,, 

;tr~-fi 

Compound 

Benzene 
8romochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chioromethane 
01 bromochloromethane """" 
l,2-uibromo-3-chloropropane 
1,2-Dibroraoethane 
01 bromomethane 
1,2-01chlorobenzene 
1,3-Olchlorobenzene 
1,4-01chlorobenzene' 
Dich1orodlfluororaethane 
1,1-Oichloroethane 
1,2-Dlchloroethane 
l,l-D1chloroethene 
trans-l,2-D1chloroethene 
1,2-Dlchloropropane 
Ethyl benzene 
Hexachlorobutadlene 
Methylene chloride 
Naphthalene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

5021 - 1 

E-79 

CAS No.* 

71-43-2 
74-97-5 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 

124-48-1 
96-12-8 
106-93-4 
74-95-3 
95-50-1 

541-73-1 
106-46-7 
75-71-8 
75-34-3 

107-06-2 
75-35-4 

156-60-5 
78-87-5 

100-41-4 
87-68-3 
75-09-2 
91-20-3 
100-42-5 
530-20-6 
79-34-5 

,-,,,V- 
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Compound 

\ 

^r^-o. 

Tetrachloroethene 
T

l
0l

2T-Tr1chlorob.ni.n. 
H 1-THchloroethane 
1,1,2-THchloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl  chloride 
o-Xylene 
m-Xylene 

127-18-4 
108-88-3 
120-82 
71-55- 
79-00- 
79-01' 
75-69 
96-18 
75-01 

1 
6 

•5 
■6 
-4 
-4 
-4 

Hydrocarbons 

95-47-6 
108-38-3 
106-42-3 

"""  "        -    ,,,., PeaUtry Number. 
Chemical Abstract Services Rt»i» 

>.«Y 

Bromobenzene 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
2-Chloroto1uene 
4-Chlorotoluene 

1,3-Dichloropropane 
2 2-DUhloropropane 
fl-Olchloropropene 
Isopropylbenzene 
4-Isopropyltoluene 
n-Prooylbenzene 
1 2 3-Trichlorobenzene 
1 2,4-Tritnethylbenzene 
1 3 5-Trimethylbenzene 

.7',.? - ^;ä-:>r|^-i''tr.^'-^ 

>.>^c.:: 

108-864 :$^.^$^££i.- 
io4-5i-8;^^: wmm^- 
l35-98-Ö-:^';^^i-^:^;.yV.v 
98-06-6 :-: 
95-49-8 
106-43-4 
156-59-4: 
142-28-9 
590-20-7 
563-58-6' 
98-82-8 ■ 
99-87-8 ■ 
103-65-1.: 
87-61-6 
95-63-6 
108-67-8 

»t**-^*.. 

.- ,^~. 
ü>^--'-- 

***** 
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„■^' ■ .... _„.,._.,. .,.,-.; 1.4     Alternatively,   the  method  may  be   utilized   as   an   automated  sample 
''^%&Z&>$'~''?' introduction device as a means for screening samples for volatile organics, A 
I'^^r^y%'•:?;,!:;■?..suggested configuration is to interface it to Method 8021 but use very minimal 
■V"wl>'^ '- calibration and quality control, i.e., a reagent blank and a single calibration 

. :: standard,  to obtain semiquantitative data. -"_... 
.->!,• 1.5 Method 5021 may be applicable to other compounds that have sufficient 

"•■^■•^T^;- -^vqHtility to be removed from the soil matrix using the conditions, described in 
"■^^t^C-lF^bis method, It may also be applicable to both listed and non-listed target 
•'■••^ä.X^"/''';J,-j'--analytes in other matrices. 

. .£ iv^ v • 1,6 This method 1s restricted to use by, or under the supervision of, 
^'''■"analysts experienced in volatile organic analysis in general and specifically the 

*t .use of equilibrium headspace devices interfaced to the determinative method 
"''.'"'".    'selected by the analyst. 

:.<:-«r::v--v 

'  +>•        r-fi-r .^  ■ 

■;:■;-;§';  .2.0 SUMMARY OF METHOD 

" ^v®^' :^---   2.1 Volatile organic compounds (VOCs) are determined from at least a 2 g 
■'■■■^v^^'^E'sqiV sample by placing the sample into a crimp-seal or screw top glass headspace 
.^■^^'*:¥i«l *t time of sampling. Each soil sample is fortified with a matrix modifying 

'''r'^Z?f"'S'~L^"solution and internal standards and surrogate compounds. This may be done either 
:':^^M^¥^^it\ the field or in the laboratory upon receipt of samples. Additional sample is 

^'' collected 1n a VOA vial for dry weight determination and for high concentration 
^determination if the sample concentration requires it. In the laboratory, the 

■^vials are rotated to allow for diffusion of the internal standards and surrogates 
^'"throughout the matrix. The vials are placed in the autosarapler carousel and 
Hjna.inta1ned at room temperature.  Approximately 1 hour prior to analysis, the 
^•"individual vials are moved to a heated zone and allowed to equilibrate,. The 
TM:$.ample is then mixed by mechanical vibration while the elevated temperature is 

:maintained. The autosampler then pressurizes the vial with helium, allows a 
portion to enter a sample loop which is then swept through a heated transfer line 
onto the GC column. Determinative analysis is performed using the appropriate 
GC or GC/MS method. 

3.0 INTERFERENCES 

3.1 Volatile organic analyses are subject to major interference problems 
because of the prevalence of volatile organics in a laboratory. See Method 5000, 
Sec. 3.0 for common problems and precautions to be followed. 

3.2 The sample matrix itself can cause severe interferences by one of 
several processes or a combination of these processes. These include, but are 
not necessarily limited to, the absorption potential of the soil, the biological 

- "activity of the soil, and the actual composition of the soil. Soils high in oily 
: material and-organic sludge wastes inhibit the partitioning of the volatile 
.; target analytes into the headspace, therefore, recoveries will be low. This so- 

called "matrix effect" can be difficult, if not impossible, to overcome. It is 
recommended that surrogates or additional deuterated compounds (for GC/MS 
methods) be added to a matrix and analyzed to determine the percent recovery of 
these compounds. The calculated percent recovery can give some indication of the 
degree of the matrix effect, but not necessarily correct for it. Alternatively, 
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the use of the high concentration procedure in this method should minimize t^;,; 
problem with oily waste and other organic sludge wastes.    _•-■. •• w•■=■ ;--^??$&r^X:'' 

4.0 EQUIPMENT AND SUPPLIES ■' , --.-^^^v. 

v^..--'4 l Sample Containers - Clear glass, 22 mL soil vials, compatible with tjjjS^;.- 
-analytical system. The vial must be capable of being hermetically sealed ifltHi': 
fie d either crimp cap or screw cap) and be equipped with a Teflon*-! ned S6ptürt &- 
which demonstrates minimum bleed at elevated temperatures while maintaining the 
seal : Ideally, the vials and septa should have a uniform tare weight. Prior to •• 
use,'wash the vials and septa with detergent solution, then rinse with tap 
fol owed by distilled water.  Place vials and septa in an oven at 105 C for 1 
hour, then remove and allow to cool. Store in an area free of organic solvents. 

4 2 Headspace System - The system described in this method utilizes a 
totally'automated equilibrium headspace analyzer. Such systems are »vjllabl« 
from several commercial sources. The system used must meet the following 

specifications. ' —-'^; ^:v ;--• ;-^^t77 

4 2.1 It must be capable of establishing a reproducible eqUliibfjJJfS • 
at elevated temperatures between a wide variety of sample ^JP** ™;J?Jy'--■ 
headspace. Once this is done, the system must be «pabU ofjccüritjiy ^ 
Injecting a representative portion of the headspace 4rttd^iH2i5^ 

:/   chromatoiraph fitted with a capillary column. This must..^JPyJÜMj3 
■  without adversely affecting the chroraatography or thö JJffTO^mJJ^ 

'"  conditions selected for the equipment used in devsloplng.thjS-Mthodjlr§-s 
listed 1n Sec. 7.0. Other equipment and conditions may< hi! Used If :thfi • 
analyst generates and records accuracy, precision, and MDLdata tnayre 
comparable to the data in Sec. 9.0 of Method 8260. Th^equipment US6d-t^, 
develop this method and generate the accuracy and precision data nfjedlj: 

- Method 8260 was a Tekmar Model 7000 Equilibrium Headspace AutoSM|»lJJ^ : 
a Tekmar 7050 Carousel (Tekmar Co., 7143 East Kemper Road, ClnclnnatU^OH 
45249). .::/:^^^^ 3». m. 

* •.■ 

4.3    Field Sampling Equipment ..-."■&£--.'^ils^v.*- 

4.3.1 A   soil   sampler   which   delivers   at   least   2   9   of.v^;^^ 
necessary,   e.g.,   Purge-and-Trap   Soil   Sampler  Model V3780PT" (AsJJ«Utid -- 
Design and Manufacturing Company, 814 North Henry Street, Ale^ändm^A-.; 
22314), or equivalent. ' i:^rM^^WmM:;'- 

4.3.2 An automatic syringe or bottle-top'dlsöeflseY^^ 
deliver 10.0 mi. of matrix modifier solution, e.g.^Autorrtaye VtMIMtof.^. 
Model C1377SN (NASCO, 901 Jamesville Ave.) P.O. Box 901, Fort AtlciMoflj.WI,.;•>■ 
53538), or equivalent. — r ;.:'

z-^g*?:]: 

4.3.3 An automatic syringe calibrated to deliver internal standards 
and surrogate analytes. . •   ",^>;. 

4.3.4 Crimping tool   for sample vials.     If using scre^;top^^^^ 
this is not needed. .••'_'-'■ ■ ■ ^i^f^^^^^'X''-' 
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4.4 Miscellaneous Equipment 

■?--'&?£M$!f^%*r :•'"■■-■' 4-4,1 VOA vials - 40 or 60 mL VOA vials with Tef!on*-faced septa 
"'-'^^l^v^S' •ft";'-:^'"' and crimp seal caps or screw top caps.  These vials will be used for 
-■:f&"-&&?£^-S''-r     sample screening, high concentration analysis (if needed) and dry weight 

■-'• .y:?&>'->Z*r- -.,:, . • -  determination. 

- -'^ JS1^ "Ü '5-° REAGENTS 
• :  "'."'   5.1 Organic-Free Reagent Water. All references to water in this method 

'.,•■'■■'   rQfer  to organic-free reagent water, as defined in Chapter One. 

.,~\~S. '■".-■•..•■■:  5.2 Methanol, CH30H - Pesticide quality or equivalent. Store away from 
^•-3^"'A. Aether solvents.  Purchase in small quantities [\  Liter or 1 Liter size) to 

" %^^®S>Sn'!nimlze, contamination. 

'••-^ö^^ä^^-'-^V^See the determinative method and Method 5000 for guidance on the 
:'^:;'-^$fe; ^'preparation of stock standards and a secondary standard for internal standards, 

' .X^::;_^ calibration standards, and surrogates. 

"^- ■'r--./i^>*-:-'-'" ■''^'■■■yy.r-"''   5,3.1  Calibration spiking solutions - Prepare five spiking 
■■:r'2y%^:- :?<.■■•■".■':  solutions in methanol that contain all the target analytes and the 

-...^r;.v^,::,.,:,-„-.. ; surr0gate standards.  The concentrations of the calibration solutions 
i--^,::'^':- .f^^:.'.   should be such that the addition of 1.0 ßl of each to the 22 raL vials will 
-^■te7'~':-.'bracket the analytical range of the detector, e.g., for Method 8260 the 
/ v-t  '.; '■'*'" suggested concentration range for target analytes and surrogates 1s 5, 10, 

.  : rv" ":.-'-;s':N" 20, 40 and 50 mg/L. The suggested concentration of internal standard? 1s 
',"" ^^*:v      20 mg/L (internal standards may be omitted for the GC methods if desired). 

The internal standard may be added separately using 1.0 pi or preraixed 
with the calibration standards maintaining a 20 mg/L concentration 1n each 
calibration standard. These concentrations may vary depending on the 
relative sensitivity of the GC/MS system or any other determinative method 

■■:-,--.->J|-^',t- 

:?;■-... 

;S;:,;,.^t-:'v....that is utilized. 

.?=:r ■'""'*:'*"■ 5.3.2 Internal and surrogate standards - Follow the recommendations 
&~#.':-:AS-r' of the determinative methods for the selection of internal and surrogate 

;'--'^:.-;',i standards. A concentration of 20 mg/L in methanol for both Internal.and 
i; Ar • surrogate standards will be needed for spiking each sample, -\ If 
T'^'' determination is by GC, external standard calibration may be preferred and 
'•■ ■'■"";> the internal standard is omitted. The concentration may vary depending on 

the relative sensitivity of the GC/MS system or any other determinative 
method that 1s utilized. 

5.4 Blank Preparation - Transfer 10.0 mL (Sec. 5.6) of matrix modifying 
solution to a sample vial. Add the prescribed amounts of the internal standards 
and surrogate compounds, and seal the vial. Place 1t 1n the autosampler and 
analyze in the same manner as an unknown sample. Analyzing the blank in[this way 

'will indicate possible problems with the autosampler as well as the headspace 
. device. 
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5 5 Preparation of Calibration Standards - Prepare calibration standards 
in the same manner as the blanks (Sec. 5.4) using the standards prepared ^njec; 
5-3 i ' vj V  wV--:.'->-<-: - 

. J.i.  ,.;.:.-. :\fr-, .'>■-.••;.•-■.'" . 

5 5  Matrix Modifying Solution - Using a pH meter, add -concentrated: 
phosphoric acid (H3P04) dropwise to 500 ml of organic-free reagent Water Urttl 1 
the pH is 2. Add 130 g of NaCl. Mix well until a11 component* are dissolved. 
Analyze a 10.0 mL portion from each batch per Sec. 5.4 td verify that the 
solution is frse  of contaminants. Store in a sealea bottle" irt art area free- of. 
organic chemicals at 4*C. 

WARNING:   The matrix modifying solution may not be appropriate for sdi1 
samples having organic carbon content. See Sec. 6.1.2. :

<.j^.y^   ... 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING ; ."vj-. X 

6.1 Two alternative procedures are presented for low concentration sample 
collection in special headspace sample vials. In either case, collect 3 or 4 
vials of sample from each sampling point to allow sample reanalysis 1f necessary. .«.. 
In addition, a separate portion of sample 1s taken for dry weight detenöinatlon 
and high concentration analysis (1f necessary).  Prepare a tH^bUnK^rt ^thj • 
laboratory prior to shipping the sample vials to the field. ^Add^^ ml _Of -v 
matrix modifying solution to a clean 22 mL sample vial (Sec, ,4.1) .--The .intentai £ 
and surrogate standards are added just prior to analysis.'.; \. :• v^:* '^^^-C 

6.1.1 Without matrix modifying solution and standards -sUftdäfdJl 
mL crimp cap or screw top glass headspace vials ($<*c. ^l);>*i™ • 
Tef1on*-faced septa are used. Add 2-3 cni (approximately 2,g) ,ofrJhJvjaiI r. 
sample (using the purge-and-trap soil Sampler, Sec. 4:3.1) to a^täföd .ZZ^ 
mL headspace vial and seal immediately With the Teflon* Sid« ö^Wu^ 

7+ •—■ facing toward the sample. The samples should be Introduced into.ingmis^-: 
v>  gently to reduce agitation which might drive off _vo1atlle edm^joüflds^j^c - 

NOTE: If high concentrations of volatile organics are expected (greater thari 200 
—  M9Ag), collection of the sample in the 22 mL vial Without the addition^ 

of matrix modifying solution allows direct addition of methandl as per the 
high concentration method in Sec. 7.5. .* '■■■'..-':-■,';■-\^^-^■■•;;<-' 

"      - ■.->.-*••» &'■*:'*■**?.L.. '."■;■   .; 

■■■■■■ 6.1.2 With matrix modifying solution and standards >Add'2-3 iij^. 
■-v-:  (approximately 2 g) of soil sample to a tared it  mL ;so1V Vial :US1h^a,:v 

purge-and-trap soil sampler (Sec. 4.3.1). Add 10.0 mL of matrix modifying , 
solution and the appropriate amount of Internal and surrogate Standards.-. 
called for 1n the determinative method. Seal the vial Immediately With .; 
the Teflon* side of the septum facing toward the Sample. -The Saftpie must.. 
remain hermetically sealed until the septum is punctured by the headspace 

-—- - ■ analyzer. - ■   ■ -"■:'- ~£<--&^%$~g$S$&h: 
■-:■•:.■.-      • ".   .:'-^-"y:^^t^''^^M^'^' 
WARNING:   Preliminary Indications are that soli sampler .havjrtdot^afiic,tI^^: 
*r~~ content may yield low recoveries when the matrix modifying .sP'Utlofl.r,; 
/■;       (Sec. 5.6) is used.  The matrix modifying: sölutj.^^?^Ä«S-. 

appropriate for these samples. : >: '~j^S?:;y'£*^l?£&v-- 

•'■,-   ■:'■-. .•"'.'■'"■'•■.'?■??■?&$■,'£■ "-■-'■■ 

5021 - 6 :-   Revision* 0 5021  ö ■.--..:iJäiiuafy:-lS§S 
t-^^y-i 

~V-/? 



.f'^^^'"--' .';. '       6.1.3 Prepare a field blank by adding 10.0 mL of matrix modifying 
-''.^^Ä'^-  -.    solution plus internal and surrogate standards to a clean 22 mL vial. 

NOTE: The addition of the matrix modifying solution and the internal and 
surrogate standards at the time of sampling (Sec. 6.1.2) 1s the preferred 
option unless high concentrations of volatile organics are expected. The 

V ". matrix modifying solution minimizes dehydrohalogenation reaction? through 
pH adjustment, eliminates biodegradation of the analytes and minimizes 
losses of analytes by volatility since the vial is not opened in the 

;'   laboratory. The downside is increased opportunity for contamination of 
"■'-;" the matrix modifier and standards in a field sampling situation. Also, 

skilled personnel are required to precisely and accurately add the matrix 
:modifying solution, and especially the internal and surrogate standards. 
These problems are minimized when added 1n the laboratory (Sec. 6.1,1), 
however, there is the likelihood of significant losses of volatile 
analytes when the vial is reopened in the laboratory. 

671.4 Fill a 40 or 60 mL VOA vial from each sampling point to use 
for dry weight determination, sample screening and for high concentration 
analysis (if necessary). Sample screening 1s optional since there is no 
danger of contaminating the headspace device because of carryover from a 
high concentration sample. 

6.2 Sample Storage 

6.2.1 Store samples at 4*C until analysis. The sample storage area 
must be free of organic solvent vapors. 

1 *~ : *." 

P^il0^;^V-     6.2.2 All samples should be analyzed within 14 days of collection. 
""-^-'■"■""■" v .  Samples not analyzed within this period must be noted and data are 

'-,';  considered minimum values. 

7.0 PROCEDURE 

VX" 7.1 Sample screening - This method (using-the low concentration approach), 
used in conjunction with either Methods 8015 (GC/FID) or 8021 (GC/PID/ELCO), may 
be used as a sample screening method prior to any of the sample introduction - 

• GC/MS configurations to assist the analyst in determining the approximate 
-concentration of volatile organics present 1n a sample. Th1$ is especially 
critical prior to the use of volatile organic analysis by purge-and-trap to 
prevent the contamination of the system by high concentration samples. It can 
also be helpful prior to the use of this headspace method, to determine whether 
to proceed with the low concentration method or the high concentration method. 
High concentrations of volatlles will not contaminate the headspace device. 
However, it may create contamination problems in the GC or GC/MS system. 
Whenever this method is utilized for sample screening, very minimal calibration 
and QC are suggested. In most cases, a reagent blank and a single point 
calibration are sufficient. 

7.2 Determination of sample % dry weight - In certain cases, sample 
results are desired based on dry-weight basis. When such data are desired, a 
portion of sample for this determination should be weighed out from the 40 or 60 
mL VOA vial (Sec. 6.1.3). 
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WARNING:   The drying oven should be contained  in a hood or vented .j': WARN1 -   Significant laboratory contamination may result from a heavily 
contaminated hazardous waste sample.       . ^ .    . _ , u ..,,. 

7.2.1 Immediately after weighing the sample for «V^V^^ht^f 
S-io g of the sample into a tared crucible. Determine the % dryweight of 
the sample by drying overnight at 105'C Allow to cool in a desiccator 
before weighing. Calculate the % dry weight as follows: 

% dry weight - g of dry sample x 100 
g of sample 

7 3  The Low Concentration Method utilizing an fj«^.1 ^VÄ^-llStÄSlöll"""' .    ,_ •   *    eZ.nA  in w 7 4 and samole preparation for the High Concentration 
SfKnJq?!  u d in Sec 7 5  The high concentration method is reconmendSd for 

If GC/MS analysis is preferred for BTEX in gasoline, fol 1 oW Method 8260.^^., 

" -  7.4 Low concentration method for soil/sediment and ^^^#^S 
to the equilibrium headspace method. W»»™1'»t.^ 
200 ug/lcg - the concentration range is dependent upon the determinative jnetnoo _ 
and the sensitivity of each analyte.) " '""'^K 

7.4.1 Calibration: Prior to using this introduction■t^SJjlJjJ-"' 
any GC or GC/MS method, th.,yit--.it be <*"%*«; J^ffi J 

.-■"-  calibration procedures are discussed in Method 8000, ,™'•££"' * ; 
■•  determinative methods and Method 5000 provide »^"^l^TOÄdiS^ ■  calibration and preparation of standards.  Normal Ty, fxtenral.«ättdara 

'   „ h„t nn is Preferred for the GC methods because of possible ; 

rf r ce rob ems'wUh internal standards  If^^^Ä^ V 
a problem, based on historical data, ^ 6rna ,f J"d4^^r^a  : 
acceotable.  The GC/MS methods normal 1 y utilize 1 nternal s«naar° 

;.  ct"brat1on.  The GC/MS methods require instrument .tuningI pHo^g,. 
proceeding with calibration. ' ^:; :v:^^;{v. 

7.4.1.1 Initial calibration: Prepare fivee 22 ^j}$$M -, 
described, in Sec. 5.5, and a reagent blank (Sec,' *>»<&&*& ?;- 
according to Sec. 7.4.2 and the determinative method seected. ,Tn<5 
mixing step is eliminated since no soil is present irt the yiai.^r 

7 4 12 Calibration verification: Prepare ^ single 22 ml- 
vial as described in Sec. 5.5 by spiking with the midconcentrit on 
calibration standard. Proceed according to Sec. 7'4-2.4^(beginn ng 
by placing the vial Into the autosampler) and the determinative 
method. ;•"-'' "'•■""■;•'."''.-:^'^'■■■■:. 

7 4 2  Headspace operating conditions - The conditions ^tH^d| 
throughout Sec. 7.4 were experimentally optimized ^1n^ .\h6_^P^Sd' 
described in Sec. 4.2.1. If other systems are utilized, it i* r^ämflefld§d . 
that he manufacturer's conditions be followed. However, thejr gH|^., 

" '       this configuration in Method 8260 must be met of exceededf\*&(X$&®j^:te 
cn,, A \^:@VftöVls1ö^Ö .: 

■ . ■••.: ■-J--X ■ •'-.■• >*!.'■-, ■;- ■ 



. 4#Sv:~< -■-' -.- 
v-^^K-'S? ■%.■■■■■■■ 7.4.2 1 This method is designed for a 2 g sample size. The 
&gg%&$^.'S'-■■'■■': sample is prepared in the field by adding 2 g of the soil sample to 
?^pF&:%~ :**■■$' the 22 mL crimp-seal or screw top glass headspace vial as described 
.Wi<&$¥&<y;■$■■:■■.- in Sec. 6.1. ■  -•'. 

• —»V, ^-^'•^fv-',''{?."■';■••'' 7.4.2.2  Prior to analysis, weigh the sealed vial and Us 
contents to 0.01 g.  If the matrix modifying solution was added at 
the time of sampling (Sec. 6.1.2), the tare weight includes the 10 

■-  mL of matrix modifying solution. 

'■''■y^Sfr? -^'^-  '•:'•-. 7.4.2'^3 If the matrix modifying solution was not added at the 
^S^" '•- ^ • time of sampling (Sec. 6.1.1), unseal the vial, rapidly add 10.0 mL 

; T< V;^i :«»-.-,:.-'?-'":" ' 0f matrix modifying solution and 1 ML of the 20 mg/L internal (if 
; ;"; ' necessary) and surrogate standards (individually or as a mixture). 

•^>%v- i. '■-'■;':[  . Immediately reseal the vial. 

- :~:':fe:ff ^NOTE: Only open and prepare one vial at a time to minimize loss of volatile 
■'■*/"$£?*?: *';.'".■."'organics. 
'^^£p&'£-:^ 7.4.2.4 Mix the samples (on a rotator or shaker) for at least 
^^0^0^&^^?::,.    2 min.  Place the vials in the autosampler carrousel at room 
—..■*■. v.-v,■„*!■«.-■-,     temperature. The individual vials are moved to a heating zone, and 

allowed to equilibrate for 50 rain at 85'C. Each sample Is then 
mixed by mechanical vibration for 10 rain at a mix power of 7.67 
Watts while maintaining the temperature at aS'C. The vial Is 
allowed to pressure equilibrate for 5 sec. The autosampler then 
raises the vial causing a stationary needle to puncture the septum, 
and pressurize the vial with helium at 10 psi. 

-?~* 
^«•-";1 

■■;hrf 

-...-, ,.^v.^ &'&*&■       7.4.2.5 The pressurized headspace is then vented through a 1 
W&g^&ß^tm- mi   sample loop to the atmosphere for 15 sec.  The sample -is 
■^'~i<&:^.*F,,.,,.... eqUiiibrated within the loop for 5 sec. Finally the carrier gas, at 

v-•:,*''^W•• a flow rate of 1.0 mL/rain, bacxflushes the sample loop sweeping the 
^ - ": sample through the heated transfer line onto the GC column. 

>f V C- 7.4.2.6 Proceed with the analysis as per the determinative 
-'■-.' ' method of choice. 

7.5 High concentration method **."■ 

7.5.1 If the sample was collected by Sec. 6.1.1 with no matrix 
modifying solution added at time of sampling, add 10.0 mL of methanol to 
the high level soil sample within the tared 22 mL vial. (Weigh the sample 
to the nearest 0.01 g prior to the addition of methanol.) 

7.5.2 Otherwise, transfer approximately 2 g of sample from the 40 
or 60 mL VOA vial into a tared 22 mL sample vial (Sec. 5.1). Add 10.0 mL 
of methanol. 

7.5.3 Mix by shaking for 10 min at room temperature. Decant 2 mL 
of the methanol to a screw top vial with Teflon* faced septa and seal. 
Withdraw 10 ML, or appropriate volume of extract from Table 2, and Inject 
into a 22 mL vial containing 10.0 mL of matrix modifying solution and 
internal standards (if required) and surrogates. Analyze by the headspace 
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procedure by placing the vial, into the autosampler and proceeding wl th '"%&• 
Sec. 7.4.2.4. C^C'-Af 

8.0 QUALITY CONTROL .-..-_. ., 

3.1 Refer to Chapter One for specific quality control procedures and 
Method 5000 for sample preparation QC procedures. 

8.2 Before processing any samples, the analyst should demonstrate through 
the analysis of an organic-free reagent water method blank that all glassware and 
reagents are interference free. Each time a set of samples is extracted, ör 
there is a change in reagents, a method blank should be processed as a safeguard 
against chronic laboratory contamination. The blank samples should be carried 
through all stages of the sample preparation and measurement. 

8.3 Initial Demonstration of Proficiency - Each "laboratory' must 
demonstrate Initial proficiency with each sample preparation and determinative 
method combination it utilizes, by generating data of acceptable" accuracy and 
precision for target analytes in a clean matrix. The laboratory must also repeat ,. 

'■'- the following operations whenever new staff are trained ör sigrtif1«rit^n|6*~v^ 
'•In instrumentation are made.  See Sec. 3.0 of Methods r 5000 arid 8000 T.fdf,;; 

■-■ .. ":;•'■• Information on how to accomplish this demonstration.  :^...%^,,,-:^^gi\:^^^^*^.^;-:.,. 

! ^J;-:?-a.4-Sample Quality Control for Preparation and Analyst A^^**!i?ui!! '?£;? 
;' ^^:. -Method 5000 and Method 8000 for procedure* to follow to defflöristfätö ;accS0UÖ1 i ^;: 
^V-"-continuing performance on each set of sample* tö bö analyzed. ThisIftclUdeS-thö^';;; 

~; method blank, either a matrix spike/matrix spike duplicate df* a Kiiitii sfllM.arid - 
duplicate sample analysis, a laboratory control sample (LCS) and the" addition of .. 
surrogates to each sample and QC sample. ' -;,

v\ .|^|x,^'.' 

8.5  It is recommended that the laboratory adopt addi tiohaK quality ..;,. 
assurance practices for use with this method. The specific practices that arfi ; 

"most productive depend upon the needs of the laboratory and the nature Of the .';. 
samples. Whenever possible, the laboratory should analyze standard FifireneeA: 
materials and participate in relevant performance evaluation stud1eiv^.o'^^-;-:v 

V  9.0 METHOD PERFORMANCE 

9.1 Single laboratory accuracy and precision data were obtained for the 
method analytes in two soil matrices: sand and a surface garden soil; -Theseäatä 
"are found in tables in Method 8250. - V: ^^V-;

;|^ife 
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->■•-•-■■; ■ •■•■■.• -V'.-V--:- ••        ••'•-        TABLE 1        '"   ' " ■■■■■' "^ •'■' r^^^?/' 
-;'v ,\ DETERMINATIVE METHODS INTERFACED TO METHOD 5021 

Method    Method Name 
Number 

8015      Nonhalogenated Volatile Organics Using GC/FID ..-••:. 
8021      Halogenated and Aromatic Volatiles by GC with Detector* 1 rt 

Series: Capillary Column . •.', 
8260      Volatile Organics by GC/MS: Capillary Column      -.., ,;......■ 

TABLE 2 
QUANTITY OF METHANOL EXTRACT REQUIRED FOR ANALYSIS OF 

HIGH-CONCENTRATION SOILS/SEDIMENTS 

Approximate Volume of 
Concentration Range Methanol Extract 

V- .?».■' 

500-10,000    pq/kq 100 ML   - \ 
1,000-20,000    M9/kg 5°,MLvJ_      ._._. 
5,000-100,000 ug/kg iäS^^^T'^/^Wr-^ 

25,000-500,000 Mg/kg 100 ßl .?J&|^P.:.9t. .iPIl;vi^^*^- 
v^.^-t^*... ... 

Calculate appropriate dilution factor for concentration^excSedjrtd, ^fHs_'.jv 
table. ^■:<'-:i--;-^-;-j^;-^;.?rtfe^;;1^? 

S^ss^-: 

* The volume of methanol added tö 5 mL öf watör bölrtg; r-. ,— --^.-.jr -■. 
kept constant. Therefore, add to the 5 mL syring* «^teVif^ÖlMl^ 
of methanol is necessary to maintain a volume of 100 ML added tö^t.hä .. 
syringe. :-V-'"■"■.- ■-■•-■-v-'iiScs^i^--' 

'" Dilute an aliquot of the methanol extract and then take 100 ML for 
analysis. ■. ;/";■•■■ ■T/'-'"^^^:-■".- 

-• '•'. '- ,f*' -..   ■ ' 

-      ■•■■•- ^ 7  ••'-■•' ^^>r;^.v--.- 

■'":   .'   '■: ■ -AV-.-.-".-*-?/! • " *-,'■■ '^^ücV^eif- ■/:;'. . 

5021 - i2 ■■■V;'«?vii}'jj"ö : 
January 1995 
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HETHOO 5021 

VOLATILE ORGANIC COMPOUNDS IN SOILS AND OTHER SOLID MATRICES 
USING EQUILIBRIUM HEADSPACE ANALYSIS 

$t«n 

-'■•■ ■<-^.v'-vv" -£"■'■ —— 

7.2 Ostermine «empia 
dry >»t<gnt. 

■••-..•J..VVA- 5.^1-.-••-*-. v. 

■^■•'-■?-'<• V'--     " '"*•   ,-  '■ 

La« Cone. Maenad 7.4.1 ■ ertorm calibration 
«A4 verify. 

High Cane. 
Method 

7.S.I Weigh 
tna sample 
ta 0.01 9. 

-V    ';i 
7.3.3 Trenafer appro*. 

2g of sample into a 
tared 22 mC sample 

vial and add 10.0 ml 
of metnanol. 

I 
7.3.4 Mil by shaking 

for 10 nun. at room camp. 
Osoent 2 ml of mathanol. 

7.4.2 «aawdly «M 10.0 ml 
a* matt» modifying eeiuaen 

»Mt 1 ja, «I l«*mal and 
Surrogat« atewdord. 

7.4.2 Weigh tna sealed 
vtaia la 0.01 g. 

I 
7.4.2.4 Mis samplee on 
rotator or maker (of at 

laaat 2 minutee. 

7.3.1 Add 
10.0 ml 

of mathanol 
to sample. 

73.3 Withdraw appropriate 
volume of «xtraet and 

.' inieet into 22 ml vial 
containing 10.0 nil af 

main« modifying 
solution and internal 

ftandarda and surrogate«. 

I 
7.4.3.4- 7.4.3.3 Pleee 
1 am«las in autd'sampler 

ta be nee ted. equilibrated. 
vibrated, pressurized vritn 

helium, and inieotsd. 

7.4.2.« Proeeed «run 
analysis aa par the 

determinative method 
of chaioa. 

Stop 
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METHOD PERFORMANCE 

Method Detection Limits (MDL) 

EPA Method 8021 specifies method performance criteria assuming a photo-ionization 

detector (PID) and a Hall electrolytic conductivity detector (HECD) are used in series. Since we 

are using different detectors (e.g., flame ionization detector (FID) and an electronic capture 

detector (ECD)) in parallel as a modification of Method 8021 it was necessary to conduct an 

instrument specific method detection limit (MDL) study. 

The MDL study was conducted in ARA/New England's Environmental Laboratory. The 

instrument configuration consisted of Tekmar 7000 Static Headspace sampler connected directly 

via a heated transfer line to the split/splitless capillary injection port of an Hewlett-Packard 5890 

series II gas Chromatograph equipped with electronic pressure control (EPC). The injection port 

was run in splitless mode to optimize the detection of trace analytes. 

During method development the system was first optimized for the detection of the target 

analytes. Once a suitable method was finalized, the retention time windows for the individual 

target compounds were determined. This task involved analyzing three samples of each analyte 

over a period spanning at least 72-hours. The mean and standard deviation (a) of the retention 

times for each target analyte was calculated from the three runs. The retention time window was 

then set equal to plus or minus 3a. These results are shown below in Table F-l. 

The instrument was then calibrated using a five-point calibration over the range of zero 

to 100-ppb (parts per billion). The concentrations selected for the calibration curve included 5, 

10, 20, 50 and 100-ppb. Acceptance criteria for instrument response linearity is based upon the 

correlation coefficient (r) of the best fit line for the calibration data points. If r2 is greater than or 

equal to 0.995 the calibration was considered valid. The calibration curves for each of the target 

analytes are included in Appendix F. All of the calibration curves met the acceptance criteria 

stated above. 

Following the instrument calibration a series of seven samples, each at a concentration of 

1-ppb for each of the target analytes, were analyzed. The mean concentration and standard 
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deviation for each analyte was determined and is tabulated in Table F-3, at the end of this 

appendix.   The method detection limit (MDL) is defined as the minimum concentration of a 

substance that can be measured and reported with 99% confidence that the value is above zero. 

Assuming a Gausian distribution and multiplying the standard deviation (a) by the t-Statistic for 

six degrees of freedom (n-1) at 99% confidence the MDL was determined. These limits are 

shown below in Table F-l. 

This method was tested for accuracy and precision in ARA's laboratory using organic 

free reagent water spiked at lOu-g/L of each target analyte. Accuracy is represented by average 

percent recovery of seven samples which is calculated as the average measured concentration 

divided by the actual concentration. Precision is represented as the standard deviation of the 

seven samples. Laboratory precision and accuracy data for each detector are presented below in 

Table F-2. 

Table F-l. Chromatographie Retention Times and Method Detection Limits (MDL) for 
Volatile Organic Compounds on Flame Ionization Detector (FID) and 
Electronic Capture Detector (ECD) Detectors. 

FID ECD FID ECD 
Ret. Time Ret. Time MDL MDL 

Analyte (min) (min) W/L ng/L 

1, 1-Dichloroethane - 2.33 - 0.25 
trans 1,2-Dichloroethene - 1.97 - 0.16 
eis 1, 2-Dichloroethene 2.91 2.93 1.05 0.24 
Trichloroethene 5.28 5.30 1.35 0.24 
1,4-Dichlorobenzene 13.17 13.19 0.83 0.18 
Benzene 4.01 - 0.67 - 
Toluene 7.63 - 0.30 - 
o-Xylene 10.75 - 0.24 - 
Vinyl chloride 0.85 - 1.84 - 
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Table F-2. Single Laboratory Accuracy and Precision Data For Volatile Organic 
Compounds In Water. 

FID ECD 
Recovery Standard Recovery Standard 

Analyte (%) Deviation (%) Deviation 

1, 1-Dichloroethane - - 94% 4.63 
trans 1,2-Dichloroethene - - 99% 6.30 
eis 1, 2-Dichloroethene 80% 7.61 93% 4.84 
Trichloroethene 85% 6.84 92% 5.19 
1,4-Dichlorobenzene 88% 5.11 108% 5.40 
Benzene 81% 4.38 - - 
Toluene 85% 4.56 - - 
o-Xylene 87% 3.80 - - 
Vinyl chloride 48% 4.67 - - 

Estimated Quantitation Limits (EQL) 

EPA Method 8021 states that the estimated quantitation limit (EQL), which is the 

minimum concentration that can be reported with reasonable accuracy, is determined as the MDL 

for each analyte times a response factor. The response factor (which is dependent on the sample 

matrix) for groundwater and this method is 10. These EQLs are reported in Table 3 in the 

Experimental Design section. 
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Table F-3. Method Detection Limits (MDL) Worksheet 

Standard Concentration: 
Analyte Concentrations by FID in ppb 

1 ppb 

Sample ID Vinyl Chloride trans 1,2-DCE 1,1-DCA eis 1,2-DCE Benzene TCE Toluene o-Xylene 1,4-DCB 

1 4.10 3.08 0.86 1.10 1.15 1.23 1.36 1.14 1.91 
2 5.12 3.63 1.46 1.87 1.45 1.14 1.54 1.27 1.40 
3 5.21 3.45 1.78 1.06 1.63 1.68 1.52 1.36 1.64 
4 4.42 5.31 1.68 1.22 1.33 1.12 1.37 1.22 1.67 
5 5.78 3.75 1.47 1.15 1.47 0.27 1.54 1.28 1.99 
6 5.15 3.41 1.39 1.78 1.00 1.35 1.52 1.30 2.19 
7 4.45 4.03 1.73 1.24 1.45 1.16 1.62 1.35 1.65 

H 
a 

3.14a 

4.89 3.81 1.48 1.35 1.35 1.14 1.50 1.27 1.78 
0.59 0.73 0.31 0.33 0.21 0.43 0.10 0.08 0.27 
1.84 2.28 0.98 1.05 0.67 .  1.35 0.30 0.24 0.83 

Note: 3.14 is the t-Statistic for n-1 degrees of freedom, 99% Confidence Interval. 

Analyte Concentrations by ECD in ppb 

Sample ID trans 1,2-DCE 1,1-DC A eis 1,2-DCE TCE 1,4-DCB 
1 1.15 0.68 0.68 1.03 0.71 
2 1.23 0.70 0.87 1.20 0.82 
3 1.27 0.87 0.87 1.19 0.87 
4 1.16 0.85 0.73 1.04 0.76 
5 1.27 0.83 0.87 1.17 0.82 
6 1.25 0.84 0.82 1.16 0.81 
7 1.26 0.72 0.80 1.21 0.87 

a 
3.14a 

1.23 0.78 0.81 1.14 0.81 
0.05 0.08 0.08 0.08 0.06 
0.16 0.25 0.24 0.24 0.18 

Note: 3.14 is the t-Statistic for n-1 degrees of freedom, 99% Confidence Interval. 
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Table F-4. Precision and Accuracy Worksheet 

Analyte Relative Percent Recoveries by FID 
Standard Concentration: 10 ppb 

Sample ID Vinyl Chloride cis1,2-DCE Benzene TCE Toluene o-Xylene 1,4-DCB 
1 46 79 76 80 79 82 80 
2 42 68 77 85 83 87 89 
3 54 89 88 88 92 92 93 
4 43 77 80 74 84 89 93 
5 47 91 79 92 82 84 86 
6 53 80 86 92 90 90 88 
7 51 78 79 81 82 83 82 

48% 80% 81% 85% 85% 87% 88% 
4.67 7.61 4.38 6.84 4.56 3.80 5.11 

Analyte Relative Percent Recoveries by ECD 
Standard Concentration: 10 ppb 

Sample ID trans 1,2-DCE 1,1-DCA eis 1,2-DCE TCE 1,4-DCB 
1 91 88 87 85 107 
2 105 99 98 98 112 
3 97 96 95 93 115 
4 95 94 91 89 109 
5 95 89 86 87 100 
6 107 101 99 99 111 
7 104 93 91 94 103 

a 
99% 94% 93% 92% 108% 
6.30 4.63 4.84 5.19 5.40 
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SECTION 1 
PIEZO-CONE PENETRATION TESTS 

HANSCOM AIR FORCE BASE 
MASSACHUSETTS 

INTRODUCTION 

Applied Research Associates, Inc. (ARA), under contract to Armstrong Laboratory, 

conducted Piezo-Electric Cone Penetration Tests (P-CPT) in support of the geotechnical 

investigation at Hanscom AFB, Massachusetts. The purpose of this effort is to determine 

whether or not groundwater samples collected from CPT-installed wells produce the same 

analytical results as groundwater samples collected from conventionally installed wells. This 

report documents ARA's site investigation efforts, test techniques and analysis of the data for 

fieldwork conducted from August 1996 to February 1997. Presented in this report are the field 

testing methods, data analysis techniques and a discussion of the results. 

TEST LOCATIONS 

Sixty-two cone penetrometer tests have been conducted as a part of the geotechnical 

investigation at Hanscom AFB in Massachusetts. The CPT test identification and depth of each 

penetration are listed in Tables 1.1, 1.2, and 1.3. 

A total of forty-three 2-inch ID PVC monitoring wells were installed using the 

penetrometer vehicle. The monitoring well construction details are summarized in Table 1.4. 



REPORT OUTLINE 

This report is organized into four sections and one Appendix. Section 2 discusses the P- 

CPT equipment, field procedures and data format. Section 3 is a discussion of the techniques 

used for estimating soil classification. Section 4 contains a list of references. 

The data for the CPT tests are presented in Appendix A. Each profile consists of tip 

resistance (psi), sleeve friction (psi), friction ratio (sleeve friction/tip resistance), pore pressure 

(psi), and soil classification. 



Table 1.1 CPT Testing Summary at Site 1, Hanscom AFB 

Site Test ID Date of Test Depth of 
Penetration (ft) 

Depth to GWT 
(ft) 

CPT-02 08/29/96 17.5 4.90 
CPT-03B 08/29/96 4.0 N/A 
CPT-MW-04 12/17/96 16.2 13.47 
CPT-B102-MW 01/10/97 19.3 1.96 
CPT-B103-MW 01/28/97 15.0 13.47 
CPT-B104-MW 01/28/97 9.5 7.53 
CPT-B108-MW 01/11/97 67.3 7.67 
CPT-B113-MW 12/19/96 49.1 11.12 
CPT-B115-MW 01/10/97 51.0 18.39 
CPT-B126-MW 01/11/97 49.9 1.96 
CPT-RAP1-4S 01/28/97 15.0 - 2.85 
CPT-RAP1-5S 01/28/97 10.8 8.79 
CPT-RAP1-6S 01/09/97 19.2 5.90 

Table 1.2 CPT Testing Summary at Site 2, Hanscom AFB 

Site Test ID Date of Test Depth of 
Penetration (ft) 

Depth to GWT 
(ft) 

2 CPT-01 08/29/96 44.6 7.40 
2 CPT-04 08/30/96 65.0 7.00 
2 CPT-B101-MW 01/11/97 22.3 7.67 
2 CPT-B105-MW 12/20/96 18.0 10.03 
2 CPT-B106-MW 12/21/96 18.0 7.84 
2 CPT-B107-MW 12/19/96 17.5 11.12 
2 CPT-B109-MW 12/20/96 62.7 8.68 
2 CPT-B130-MW 01/09/97 19.3 8.87 
2 CPT-B238-MW 01/29/97 12.3 4.93 
2 CPT-B239-MW 01/29/97 26.0 4.93 
2 CPT-B241-MW 01/11/97 20.3 7.45 
2 CPT-B242-MW 01/30/97 40.8 7.45 
2 CPT-0W2-1 12/22/96 18.4 11.54 
2 CPT-OW2-2 12/22/96 23.3 12.18 
2 CPT-OW2-4 01/10/97 35.3 18.39 
2 CPT-OW2-6 12/21/96 23.3 11.04 
2 CPT-OW2-7 01/10/97 25.3 10.52 
2 CPT-RAP2-2S 12/19/96 23.2 6.09 
2 CPT-RAP2-2T 12/19/96 69.0 8.80 
2 CPT-RAP2-3S 01/09/97 28.9 8.27 
2 CPT-RAP2-4S 12/18/96 28.5 6.32 
2 CPT-RAP2-4T 12/18/96 32.8 6.32 
2 CPT-RAP2-5S 12/21/96 16.5 7.79 
2 CPT-RFW-11 12/18/96 21.0 11.79 



Table 1.3 CPT Testing Summary at Site 21, Hanscom AFB 

Site Test ID Date of Test Depth of 
Penetration (ft) 

Depth to GWT 
(ft) 

21 CPT-05 08/30/96 16.0 15.00 
21 CPT-06 08/30/96 21.2 ,11.70 
21 CPT-B20 02/03/97 19.0 8.62 
21 CPT-B37 01/31/97 19.0 6.19 
21 CPT-B38 02/04/97 20.5 13.93 
21 CPT-B39 02/04/97 21.0 12.20 
21 CPT-B40 01/31/97 19.1 11.73 
21 CPT-B41 01/31/97 17.0 11.28 
21 CPT-B42 01/31/97 17.0 7.30 
21 CPT-OW-2 01/10/97 16.8 4.96 
21 CPT-MWZ-3 01/31/97 21.5 .14.80 
21 CPT-MWZ-4 02/04/97 20.0 13.77 
21 CPT-MWZ-5 02/01/97 20.6 11.53 
21 CPT-MWZ-6 02/01/97 20.5 8.51 
21 CPT-MWZ-7 01/31/97 14.2 5.30 
21 CPT-MWZ-8 01/30/97 21.2 16.01 
21 CPT-MWZ-11 02/01/97 20.9 11.17 
21 CPT-MWZ-12 01/31/97 22.4 5.30 
21 CPT-MWZ-16 02/05/97     f :■;■:■-. 11:7 14.34 
21 CPT-MWZ-17 02/03/97 20.2 14.34 
21 CPT-MWZ-19 01/30/97 15.2 N/A 
21 CPT-MWZ-22 02/03/97 21.5 12.22 
21 CPT-MWZ-23 01/31/97 21.0 14.39 
21 CPT-MWZ-24 02/04/97 20.3 14.39 
21 CPT-MWZ-25 01/31/97 13.3 N/A 



SECTION 2 

TESTING EQUIPMENT AND PROCEDURES 

INTRODUCTION 

The electric cone penetrometer test (CPT) was originally developed for use in soft soil. 

Over the years, cone and push system designs have evolved to the point where they''■can now be 

used in strong cemented soils and even soft rock. ARA's penetrometer consists of an 

instrumented probe that is forced into the ground using a hydraulic load frame mounted on a 

heavy truck with the weight of the truck providing the necessary reaction mass. The probe has a 

conical tip and a friction sleeve that independently measure vertical resistance beneath the tip as 

well as frictional resistance on the side of the probe as functions of depth. A schematic view of 

ARA's penetrometer probe is shown in Figure 2.1. A pressure transducer in the cone is used to 

measure the pore water pressure as the probe is pushed into the ground (Piezo-CPT). 

PIEZO-ELECTRIC CONE PENETROMETER TEST 

The cone penetrometer tests are conducted using the ARA penetrometer truck. The 

penetrometer equipment is mounted inside a van body attached to a ten-wheel truck chassis with 

a diesel engine. Ballast in the form of metal weights are added to the truck to achieve an overall 

push capability of 50,000 lbs. Penetration force is supplied by a pair of large hydraulic cylinders 

bolted to the truck frame. 

The penetrometer probe is of standard dimensions having a 1.730-inch diameter, 60° 

conical tip, and a 1.75-inch diameter by 5.27-inch long friction sleeve. The shoulder between the 

base of the tip and the porous filter is 0.08 inch long. A 1.85-inch diameter expander, located 

5.25 inches behind the top of the friction sleeve and shown in Figure 2.1, pushes the penetration 

hole open and reduces the frictional drag on the push tubes behind the probe. The penetrometer 

is normally advanced vertically into the soil at a constant rate of 48 inches/minute, although this 



rate must sometimes be reduced as hard layers are encountered. The electric cone penetrometer 

test is conducted in accordance with ASTM D3441 (Ref. 1). 

Inside the probe, two load cells independently measure the vertical resistance against the 

conical tip and the side friction along the sleeve. Each load cell is a cylinder of uniform cross 

section inside the probe which is instrumented with four strain gages in a full-bridge circuit. 

Forces are sensed by the load cells and the data are transmitted from the probe assembly via a 

cable running through the push tubes. The analog data are digitized, recorded, and plotted by 

computer in the penetrometer truck. A set of data is normally recorded each second, for a 

minimum resolution of about one data point every 0.8 inch of cone advance. The depth of 

penetration is measured using a linear displacement transducer mounted inside one of the push 

cylinders. 

Electronic data acquisition equipment for the cone penetrometer consists of a computer 

with a graphics monitor and a rack of eight signal conditioners. Analog signals are transmitted 

from the probe to the signal conditioners where the CPT data are amplified and filtered at 1 Hz. 

Once amplified, the analog signals are transmitted to a high speed analog-to-digital converter 

board, where the signals are digitized; usually at the rate of one sample per second for the 

penetration data. The digital data are then read into memory and written to the internal hard disk 

for future processing. Upon completion of the test, the penetration data is plotted. The digital 

data are brought to ARA's New England Division in South Royalton, Vermont, for analysis and 

preparation of report plots. 

Saturation of the Piezo-Cone 

Penetration pore pressures are measured with a pressure transducer located behind the tip 

in the lower end of the probe. Water pressures in the soil are sensed through a 250 micron 

minimum porous polyethylene filter that is 0.25-inch high and 0.202-inch thick. The pressure 

transducer is connected to the porous filter through a pressure port as shown in Figure 2.1. The 

pressure port and the filter are filled with a high viscosity silicone oil. 



For the pressure transducer to respond rapidly and correctly to changing pore pressures 

upon penetration, the filter and pressure port must be saturated with oil upon assembly of the 

probe. A vacuum pump is used to de-air the silicone oil before use and also to saturate the 

porous filters with oil. The probe is assembled with the pressure transducer facing upwards and 

the cavity above the pressure transducer is filled with de-aired oil. A previously saturated filter 

is then placed on a tip and oil is poured over the threads. When the cone tip is screwed into 

place, excess oil is ejected through the pressure port and filter, thereby forcing out any trapped 

air. 

Saturation of the piezo filter is verified with field calibrations performed on a daily basis 

and after replacement of the filter. The high viscosity of the silicone oil coupled with the small 

pore space in the filter prevents the loss of saturation as the cone is pushed through dry soils. 

Saturation of the cone can be verified with a calibration check at the completion of the 

penetration. Extensive field experience has proven the reliability of this technique. 

Field Calibrations 

Many factors can effectively change the calibration factors used to convert the raw 

instrument readouts, measured in volts, to units of force or pressure. As a quality control 

measure, as well as a check for instrument damage, the load cells and the pressure transducer are 

routinely calibrated in the field. Calibrations are completed with the probe ready to insert into 

the ground so that any factor affecting any component of the instrumentation system will be 

included and detected during the calibration. 

The tip and sleeve load cells are calibrated with the conical tip and friction sleeve in place 

on the probe. For each calibration, the probe is placed in the push frame and loaded onto a 

precision reference load cell. The reference load cell is periodically calibrated in ARA's 

laboratory against instruments traceable to NIST standards. To calibrate the pore pressure 

transducer, the saturated probe is inserted into a pressure chamber with air pressure supplied by 

the compressor on the truck. The reference transducer in the pressure chamber is also 

periodically calibrated against an NIST traceable instrument in ARA's laboratory. Additionally, 



the linear displacement transducer used to measure the depth of penetration, is periodically 

checked against a tape measure. 

Each instrument is calibrated using a specially developed computer code that displays the 

output from the reference device and the probe instrument in graphical form. During the 

calibration procedure, the operator checks for linearity and repeatability in the instrument output. 

At the completion of each calibration, this code computes the needed calibration factors using a 

linear regression algorithm. At a minimum, each probe instrument is calibrated at the beginning 

of each day of field testing. Furthermore, the pressure transducer is recalibrated each time the 

porous filter is changed and the cone resaturated. Calibrations are also performed to verify the 

operation of any instrument if any damage is suspected. 

Penetration Data Format 

Data are presented as profiles of tip resistance and sleeve friction. A sample presentation 

of data is shown in Figure 2.2. Tip resistance is obtained by dividing the vertical force on the 

conical tip by the effective tip area (2.35 in2). The offset between the depth at the tip and the 

depth at the friction sleeve is corrected by shifting the sleeve friction profile downward so that it 

corresponds to the depth at the centroid of the tip. In addition to the resistance and sleeve 

friction, a friction ratio profile is presented for each location. This is simply the sleeve friction 

expressed as a percentage of the tip resistance. In uncemented soils the friction ratio can be used 

to determine soil type. 

The penetration pore pressure that is measured as the probe is advanced is also plotted in 

Figure 2.2. As shown in Figure 2.1, the piezo-cone probe senses the pore pressure immediately 

behind the tip. Currently, there is no accepted standard for the location of the sensing element. 

ARA chose to locate the sensing element behind the tip since the filter is protected from the 

direct thrust of the penetrometer and the measured pore pressure can be used to correct the tip 

resistance data (discussed in the next section) as recommended in Reference 2. The magnitude 

of the penetration pore pressure is a function of the soil compressibility and, most importantly, 

permeability. In freely draining soil layers, the measured pore pressures will be very close to the 



hydrostatic pressure computed from the elevation of the water table. When low permeability soil 

layers are encountered, excess pore pressures generated by the penetration process can not 

dissipate rapidly and this results in measured pore pressures which are significantly higher than 

the hydrostatic pressures. Whenever the penetrometer is stopped to add another section of push 

tube, or when a pore pressure dissipation test is run, the excess pore pressure may begin to 

dissipate. When the penetration is resumed, the pore pressure quickly rises to the level measured 

before the penetrometer was stopped. This process causes some of the spikes that appear in the 

penetration pore pressure data. 

Pore Pressure Correction of Tip Stress 

Cone penetrometers, by necessity, must have a joint between the tip and sleeve. Pore 

pressure acting behind the tip decreases the total tip,resistance that would be measured if the 

penetrometer was without joints. The influence of pore pressure in these joints is compensated 

for by using the net area concept (Ref. 2). The corrected tip resistance is given by: 

f ,'■'■■ Al qT = qc + u l—n- 
\     ATJ 

(2.1) 
ATJ 

where: qT = corrected tip resistance (psi) 

qc  = measured tip resistance (psi) 

u   - penetration pore pressure measured behind the tip (psi) 

A„ = net area behind the tip not subjected to the pore pressure 

AT = projected area of the tip 

Hence, for the ARA cone design, the tip resistance is corrected as: 

gT=qc + u{.l890) (2.2) 

Laboratory calibrations have verified Equation 2.2 for ARA's piezo-cone design. 



A joint also exists behind the top of the sleeve (see Figure 2.1). However, since the 

sleeve is designed to have the same cross sectional area on both ends, the pore pressures acting 

on the sleeve cancel out. Laboratory tests have verified that the sleeve is subjected to equal end 

area effects. Thus, no correction for pore pressure is needed for the sleeve friction data. 

The net effect of applying the pore pressure correction is to increase the tip resistance. 

Generally, this correction is only significant when the measured tip resistance is very low. 

Numerical Editing of the Penetration Data 

Any time that the cone penetrometer is stopped or pulled back during a test, misleading 

data can result. For instance, when the probe is stopped to add the next push tube section, or 

when a pore pressure dissipation test is run, the excess pore pressures will dissipate towards the 

hydrostatic pore pressure. When the penetration is resumed, the pore pressure generally rises 

very quickly to the pressures experienced prior to the pause in the test. In addition, the probe is 

sometimes pulled back and cycled up and down at intervals in deep holes to reduce soil friction 

on the push tubes. This results in erroneous tip stress data when the cone is advanced in the 

previously penetrated hole. 

To eliminate this misleading data from the penetration profile, the data is numerically 

edited before it is plotted or used in further analysis. Each time the penetrometer stops or backs 

up, as apparent from the depth data, the penetration data is not plotted. Plotting of successive 

data is resumed only after the tip is fully re-engaged in the soil by one tip length of new 

penetration. This algorithm also eliminates any data acquired at the ground surface before the tip 

has been completely inserted into the ground. The sleeve data is similarly treated and this results 

in the first data point not occurring at the ground surface, as can be seen in the tip and sleeve 

profiles of Figure 2.2. These procedures ensure that all of the penetration data that is plotted and 

used for analysis was acquired with the probe advancing fully into undisturbed soil. 
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MONITORING WELL INSTALLATION 

Well Installation Method 

Prior to each well placement, a 1.75-inch standard CPT cone was pushed to the designed 

well completion depth. This first push measured the geologic conditions at that location and 

provided a guide hole for the larger diameter well. During the CPT push, data was acquired and 

stored during penetration and a field plot generated at the completion of the penetration. 

Monitoring wells were installed by first threading ä stainless steel or high-strength plastic 

tip into one end of a one-meter silt trap section. This well tip acted as the drive point as the well 

was pushed into the ground. If a silt trap was not used, the tip was threaded directly onto the 

bottom screen section. A schematic of this well installation procedure is presented in Figure 2.3. 

The riser or screen sections were threaded onto one another as required and lowered 

through the penetrometer push system until the tip rested on the ground surface. 

The steel push rods, with a blunt tip attached, were lowered inside the well material until 

the blunt end came to rest atop the well tip. Push rods were added until the rod string protruded 

above the top of the well material. The head clamp of the clamping system was then able to 

clamp the rods and not the well material. 

Installation was initiated when the rods drove the well tip into the ground, pulling the 

well material into the ground with it. Additional screen and riser sections were added as 

necessary until the screen section was at the designed depth. 

Once the desired depth was achieved, the push rods were removed from the well. If 

required during retraction, the rods were decontaminated using the CPT rig's steam cleaner. 

Water generated during the rod decontamination process was containerized and delivered to the 

on-site groundwater treatment facility for disposal. 
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Well Screen and Riser 

The wells were constructed of 2-inch diameter schedule 80 PVC with flush threaded 

joints. Each section is one meter (3.28 feet) long, has an outside diameter of 2.375 inches. The 

well screen is constructed of 0.020-inch slot schedule 80 PVC and is configured to match as 

closely as possible to the existing conventionally installed well screen top and bottom elevations. 

Surface Seal 

After the well was installed, a flush mounted manhole cover was installed and set in an 

eighteen (18) inch square concrete cap. The well riser was cut approximately 2 to 3 inches below 

the top of the cap before the manhole cover and cap were installed. During winter conditions, the 

well locations were marked with wood stakes which have been spray painted with fluorescent 

marking paint. 

Field Documentation 

Field documentation was maintained during the installation of monitoring wells. A 

monitoring well installation report was completed for each well installed. 

DEVELOPMENT OF MONITORING WELLS 

Objective 

The monitoring wells were developed following their completed installation. Well 

development was designed to promote the free movement of groundwater through the well 

screen so that representative groundwater samples can be obtained. 
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Well Development Procedures 

Development of CPT-installed monitoring wells was conducted with the Aardvark well 

development system. This system is a combination of a mechanical surge block arid a ventüri air 

lift silt and water pump. The Aardvark system was cleaned in a liquinox water bath before each 

use to avoid cross-contamination. Development was achieved by raising and lowering the 

Aardvark development head in the well repeatedly over a two-foot section of the well screen. 

During this process field readings were taken of the purge water's temperature, pH, and turbidity 

at a rate of at least 1 reading per removed well volume. Field parameters were measured with a 

YSI Model 6820 field water-quality meter.   The purging process was continued until the 

parameters stabilized (less than 0.2 pH units or a 10 percent change for the other parameters 

among four consecutive readings) and the water was clear and free of fines. 

Well Development Records 

Well development records were maintained by completing a Well Development Log for 

each well. 

Management of Purge Water 

Purge water generated during the well development process was containerized and 

delivered to the on-site groundwater treatment facility for disposal. 
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Figure 2.1   Schematic of ARA's cone penetrometer probe. 
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Figure 2.2   Typical P-CPT penetration profile. 
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Figure 2.2   Typical P-CPT penetration profile, (concluded) 
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Figure 2.3 Schematic of 2-inch diameter PVC well installation with Cone Penetration Technique 

(CPT). 
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SECTION 3 

TECHNIQUES FOR ESTIMATING IN SITU SOIL PROPERTIES 

OVERVIEW 

Presented in this section is a detailed discussion of a typical Piezo-Electric Cone 

Penetrometer Test (P-CPT) methods for estimating in situ soil properties. All calculations were 

conducted using a soil density of 115 pcf above the water table and 62.6 pcf below the water 

table. 

LOCATION OF THE SITE WATER TABLE 

Generally, the static water table at a given site can be identified from the penetration pore 

pressures, which will be equal to the hydrostatic pore pressure in freely draining soil layers. 

When no such layers are present at a site, pore pressure dissipation tests can be performed to 

determine hydrostatic pressures at depth. In the case of Hanscom AFB, the water table was 

acquired from the respective of immediately adjacent well. Groundwater table information is 

used primarily to determine the soil classification as a function of depth. 

SOIL CLASSIFICATION 

Plots of normalized tip resistance versus friction ratio and normalized tip resistance 

versus penetration pore pressure can be used to determine soil classification as a function of 

depth. Both methods of soil classification are based on empirical charts developed by Robertson. 

The corrected tip stress, qT, in Figure 3.1 has been corrected for pore pressure effects, as 

discussed in Section 2, and converted to units of bars (1 bar = 14.7 psi). The pore pressure ratio 

is defined as: 
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n             l*meas    '    "o 
Bq     — 

1T  '   avo 

where:       umeas= measured penetration pore pressure 

u   = static pore pressure, determined from the water table elevation 

qT = corrected tip resistance 

o~v = total overburden stress 

and the normalized friction ratio is defined as: 

fSN  =        fs       xlOO 
1T '  avo 

and the normalized tip resistance is defined as: 

_   gr -  a\,, 

O-y'o 

The intersection point of the qT and Bq or fSN values normally falls in a classification zone. 

The classification zone number corresponds to a soil type as shown in the figure. At some 

depths, the CPT data will fall outside of the range of the classification chart. When this occurs, 

no data is plotted and a break is seen in the classification profile. Soil classifications for this 

work were determined using both charts in Figure 3.1. Close analysis of these charts indicates 

that as the classification numbers vary, so does the soil grain size. 
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Figure 3.1 Soil Classification Using the Cone Penrometer Test, P.K. Robertson. 
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CPT-MWZ-23 APPLIED RESEARCH ASSOCIATES, INC. 01/31/97 
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CPT-MWZ-25 APPLIED RESEARCH ASSOCIATES, INC. 01/31/97 
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CPT-MWZ-25 APPLIED RESEARCH ASSOCIATES, INC. 01/31/97 
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CPT-01 APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-01 APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-02 APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-02 APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-03B APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-03B APPLIED RESEARCH ASSOCIATES, INC. 08/29/96 
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CPT-04 APPLIED RESEARCH ASSOCIATES, INC. 08/30/96 
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CPT-05 APPLIED RESEARCH ASSOCIATES, INC. 08/30/96 
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CPT-05 APPLIED RESEARCH ASSOCIATES, INC. 08/30/96 
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CPT-06 APPLIED RESEARCH ASSOCIATES, INC. 08/30/96 
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CPT-06 APPLIED RESEARCH ASSOCIATES, INC. 08/30/96 
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CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief     TOfcU   RQRST  

Observation Well:   DP^- iwu.%-7 

CPT ID:   S.OT-UI+R.- 7  

Installation Date:    f-3/-'H 

Location: sire z.\ 

ARA File No.:    S~3'^T3. OAT 

Ground El.. 

El. Datum 

Comments: 

y//>y// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

•*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50     in 

Type of Point or Manufacturer. Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       0-020    jn 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap   fv/ 0 

Depth ot^pTer DMY 

2.375 

IH.I /H.Ob   H-PZO 

___ft 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel (jNyjon) Other: 

Riser length (L1) 
2 (i«) 

Screen length (L2) 
X   + O ft     = 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:    pPuo-1537 

CPT ID:    ^PT-c31  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief: Jfcgt- BQRST-  

Installation Date:     i-31-qi 

Location:   vS'TE' d. i 

ARA File No.:    S31 V7QZ.PA 

Ground El.. 

El. Datum 

—777757? 7777S77~T 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■4— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap    MC 

Depth o{6pj)or DMY 

0.020 

2.375 

IL.H 

ll.o 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel (^Nyjoji) Other: 

■nr\OStJf 

Riser length (L1) 
3  fr,)      JC 

Screen length (L2) 
Vo   d 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment. 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:   £lPuJ - pt^>2- 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:      Sb€L    SQK.ST  

CPT ID: CPT- ouol- 

Installatio n Date: I-3I -<?7 

Location: 2.1 

ARAFileNo.:   i '31 0-705-DAT 

Ground El.. 

El. Datum 

///>y// ///W/ k. 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser   . 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       0-020 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap    NO 

U— Depth o(CgJ>or DMY 

2.375 

llc.li) 

(Depths refer to ground surface) 

Tip Material:   Steel   Stainless Steel ^Nylon) Other: 

ft 
Riser length (L1) 

^ M dT 
Screen length (L2) 

ft     = 
Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AUEQA 

Crew Chief     5~o£t- BOKST  

Observation Well: t>Pio-rr\'/j£.-2^a? 

CPT ID:   r,PT-rAvA?,-Z3  

Installation Date:    1-31-31 

Location:   jirg 2.'  

ARAFileNo.:   £31J 70 ».DAT 

Ground El. 

El. Datum 

Comments: 

///>y//  k 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

<— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

■ Depth of Bottom of Wellpoint H»o5 fi 

•SiltTrap   WO 

■ Depth of^^br DMY 2 I ' °   ft 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel ([Nylon} Other:  

u K_| 

Riser length (L1) 
3ft^ X 

Screen length (12) 
ft     = 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:      5b£»-   BORST  

Observation Well: £PvW-m^-a 

CPT ID:   CPT- K^-L-lo  

Installation Date:    Z-/-97  

Location:   S rr£. £ I  

ARAFileNo.:   3bI Fr7o2..PAT" 

Ground El. 

El. Datum 

/w»— 

Comments: 

///>y// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth tp 
Top (ft) 

Thickness 
(ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap   Ho 

Depth of^Ppbr DMY 

0.020 

2.375 

Z0.Z 

(Depths refer to ground surface) 

Tip Material:   Steel (Stainless SteeT) Nylon    Other: 

Riser length (L1) 
3C"Q    X 

Screen length ((2) 
ft 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chief:     5°Et-    SOEST  

Observation Well:   DPuo-murei-n 

CPT ID:   CPT- mu)-g.-H  

Installation Date:    Z-l-97  

Location:   SIT£ L\  

ARA File No.:   So \) F7o7.DAT 

Ground El.. 

El. Datum 

777T&77 ///>&//    f 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth ofTopofWellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

Depth of Bottom of Wellpoint 

Silt Trap    M 0 

 '**— Depth otCfJbr DMY loll f, 

(Depths refer to ground surface) 

Tip Material:   Steel ^Stainless Steel) Nylon   Other: 

ft 
Riser length (L1) 

aol ft No 
Screen length (12) 

ft     = 
Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:   -Ho^^ QMW   ^V^Q^J^ \*-tilux 

Observation Well: T^W- &2.%9 

CPT ID:   r.PT - P>7J»>fr 

Installation Date:   ( -2-9-9"? 

Location:   4> \T&  I  

ARAFile No.: 

Ground El. 

El. Datum 

Comments: 

///y?// K 

L1 

L2 

L3 

T 

ZL Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Deptito 
Top (ft) 

Tricxness 
(ft) 

• Type of Riser Pipe:     Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913 

Type of BackfiB around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2-5       in 

Type of Point or Manufacturer:    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0-020 i. 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap   A/o 

2,375 in 

/o.s 

(Z-o . ■ Depth of Bottom of BOWKJIH- 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel,   Nylon   .Other:. 

ft 
Riser length (L1) 

^'w \        ft        + 
Screen length (l_2) 

Ö ft     = 
Length of silt trap (L3) Total length 

File:I:\5518\docs\Wo±Plan\weUinst.doc 



CPT WELL INSTALLATION REPORT 

>« 

Project:_5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:     SoWn   C[Q^\L   , SUsw^.   R<cii^ 

Observation Well: fftW-gAPl-'fc 

CPT ID:   cg>r-£AP(W$ 

Installation Date:    I'Zg"6)"? 

Location:    Sri'g \  

ARA Hie No.:  

Ground El. 

El. Datum 

Comments: 

7/W/   K 

L1 

2 3C} r+ 
L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

■*— Type of Protective Casing: 

Length 

Inside Diameter 

■ Depth of Bottom of Roadway Box 

Seals: 

0.3 

Type Depth to 
Too (ft) 

Thocness 

• Type of Riser Pipe:     Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913  i. 

Type of BackfiJ around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

23. 

Type of Point or Manufacturer    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 ;„ 

Diameter of Wellpoint 2.375 in 

/!•'Choree*.  e£vr\   IZ.O  FJ ha S 

Depth of Bottom of Wetpoint 

Silt Trap     A/l? 

^c <n*7 ^*>*»«* vp^eJ 
tH.lS 

'S-D « ■ Depth of Bottom oj Borohote~~ 
f-VCPT 

(Depths refer to ground surface) 

/ Lt.    ls"^j 

Tip Material:   Steel    Stainless Steell  Nylon/ Other:. 

ft 
Riser length (L1) 

(Vm\ ft 
Screen length (12) 

Ö ft     = 
Length of silt trap (L3) Total length 

U-i i 

File:I:\5518\docs\WoikPlan\weffinst.doc 



CPT WELL INSTALLATION REPORT 

Project: _ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief.     Jb^^ C\lM^]   "SifCuv (hc\ij^ 

Observation Well: T^PvO- (fop V S3 

CPT ID: C,PT-£r\P\'S^ 

Installation Date: \~Vb'°n 

Location: 5lT"£ \ 

ARAFile No. 

Ground El. 

El. Datum 

—777777?— 

Comments: 

-7777777- 

L1 

2 ^^r 
L2 

L3 

T 

ZL Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

_* + P-3 

Type Depth to 
Too (ft) 

TricKness 
(ft) 

• Type of Riser Pipe:     Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913 

Type of Backfil around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

.££_ 

Type of Point or Manufacturer:     Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 ;„ 

Diameter of Wellpoint 

Depth of Bottom of Welpoint 

Silt Trap   /Vo 

Depth of Bottom of I 

2.375 „ 

fO.O 

UL 
(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel    Nylon    Other:. 

ft 
Riser length (L1) 

(3n\   ft 
rT Iength1l_2) Screen length (L2) 

_£_ft     = 
Length of silt trap (L3) Total length 

File:I:\5518\docs\WorkPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:_5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: .Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief: -XQLK   £WI   / S?r<_*i   &(c^«~ 

Observation Well: T^U'ftlO?? 

CPT ID:     CPT-ßiD3 

Installation Date:    I- 7-3-97 

Location:    S ifg *  

ARA Rle No.: 

Ground Ei. 

El. Datum 

Comments: 

///»'//    X 

L1 

L2 

L3 

T 

J Type of Protective Cover/Lock 

*   t<— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

f Ö-31 

Type Depth» 
Top (ft) 

Thickness 

(ft) 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

inside Diameter of Riser Pipe 1.913 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

• Depth of Top of Weilpoint 

_2»5__in 

-Type of Point or Manufacturer    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       Qtv2Q in 

Diameter of Wellpoint 

1 Depth of Bottom of Wellpoint 

■ Silt Trap     A/t> 

• Depth of Bottom of DuieliulB 

2.375 , 

/1-79. 

'5.-Q, 

Tip Material:   Steel    Stainless Steel    Nylon1    Other Nylon1 

(Depths refer to ground surface) 

 fi     + (3m )  &*-**\   ft      + 
Riser length (L1) Screen length (12) 

r>    ft    = 
Length of silt trap (L3) Total length 

File:I:\5518\docs\WorkPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:_ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA _ 

Crew Chief:  >3"o^    CitxrKc     ,   S-L&A^.   Q-'ä^ 

Observation Well: foPv^-klD1/ 

CPT ID:  CPT- £>ID^ 

Installation Date: '" -S'^ 

Location:   ^'~e   I  

ARAFile No.: 

Ground El. 

El. Datum 

-777777r 

Comments: 

/W//   A 

L1 

L2 

JL 

L3 

T 

Tip Material:   Steel    Stainless Steel 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

■*- Type of Protective Casing: 

Length 

inside Diameter 

" Depth of Bottom of Roadway Box 

Seals: 

H u 

Type Deolrito 
Too (ft) 

Thooess 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913  -m 

Type of BactfiD around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

23. 

Type of Point or Manufacturer    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 m 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap      A/o 

2.375 

3.37 
MUJU.- 

■ Depth of Bottom of Derehale 9.5 

(Depths refer to ground surface) 

Nylojjy Other. 

Riser length (L1) 
2-A*   ft     + 

Screen length (L2) 
O ft     = 

Length of silt trap (L3) Total length 

File:I:\5518\docs\Wodj?laa\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:_ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:     ^  

Observation Well: DPio- fb\b|-MvJ 

CPT ID:    c?~- P>ID1-IVW  

Installation Date:   i->i-*?•"?  

Location:     SIT; 1 Vf\t*.t*^ 

ARA Re No.: S 11T7QG frfiT 

Ground El. 

El. Datum 

///&// 7777777   77 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Too (ft) 

Triexness 
(ft) 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913 

Type of Backfil around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

^■J        '" 

Type of Point or Manufacturer     Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 * 

Diameter of Wellpoint 

Depth of Bottom of Welpoint 

2.375 , 

-Z.J.8 

Silt Trap ^S //i 

Depth of Bottom of Borehole 

Tip Material:   Steel    Stainless Steel/Nyioir'  Other. 

(Depths refer to ground surface) 

Riser length (L1) 
KoMO ft 
Screen length (L2) 

.za. ft 
Length of silt trap (L3) Total length 

File:I:\5518\docs\WoikPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:.5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Observation Well:   ftFHI-rtuJ 

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  

CPT ID:   CPT-gZJjl'SliA) 

Installation Date:    l/nfe 7 

Location:   "S>,i£ *i 

ARAFileNo.:  S//t7Ö^.D£T 

Ground El. 

El. Datum 

—7777777— 

Comments: 

///>*// 

L1 

L2 

*C 

L3 

T     !■ 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

■*— Type of Protective Casing: 

Length 

Inside Diameter 

■ Depth of Bottom of Roadway Box 

Seals: 

-r- .ZS 

Type Dec»! to 
Too(«) 

Thcxness 
(ft) 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913   i„ 

Type of Backfil around Riser 

• Diameter of Largest CPT Expander 

' Depth of Top of Wellpoint 

2A. 

■S-Jfl. 

- Type of Point or Manufacturer     Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 -.* 

Diameter of Wellpoint 2.375 » 

Tip Material:   Steel    Stainless Steel^Nylon)   Other 

Depth of Bottom of Welpoint '5.00^ 

Silt Trap 

Depth of Bottom of Borehole ^Q»3S» 

(Depths refer to ground surface) 

5W3 
Riser lenf4th(L1) 

_S     + 4,f3V 
Screen length (12) 

Jt     + 7.2^ ft 
Length of silt trap (L3) 

IG.*Q 
Total length 

File:I:\5518\docs\WoricPlan\wellinst.doc 



Project: _ 5518 Direct Push Monitoring Point 

City/State:    Hanscom AFB Bedford, MA 

Assessment                      Observation Well: nPvJ-BJ07-rt\/ 

CPTID:   dPT-P>IO?-rtW 

Client:   Armstronq Laboratories. Tvndall AFB, AL/EQA                         Installation Date:    O/-/0-9T 

Crew Chief: Location:   S/7^ 2? 

ARARIeNo.:  FT/O^7-/0.n/kT 

Ground El. 

j Type of Protective Cover/Lock 
El. Datum 

■*      uepin oi lop oi noaoway BOX D6I0W 
Ground Surface                                                             n 

■ *         Depth ot Top of Riser Pipe below 
Ground Surface                                                          n 

Comments: 

I 

*- Type of Protective Casing: 

Length                                                                          ft 

;.:    '"*—  Denth of Bottom of Roadway BOY                                     n 

•   !       Seals: 

L 1      j 

;    i                         Type                 Depfrito        TWdoiess 
;    i                                                  Top (ft)              (ft) 

1 

! 
i 

:j * Type of Riser Pipe:     Schedule 80 PVC, Timco 

> J    J                      Insirifi Diarrmtnr nf Rienr Pipe                    1.913   i„ 

i |   [                 Type of Backfill around Riser 

! -    <*— niametRr nf I arr»«!t P.PT PvpanHor                         2.5     m 

j 
t 

! 
i      i 1 ■ *; riRnth nf Tnn nf Wollpnint                                        '• <£C_> » 

1* Type of Point or Manufacturer    Schedule 80 PVC, Timco 

1 !                 Screen Gauge or Size of Openings       0.020 ■.* 

L 2       !   1 
1 i                Diameter of Wellpoint                        2.375 ;„ 

J 

L 

1 

3       !   1 
l<j  Denth of Bottom of Wallpnint                              />' ' <— tt 

K Silt Trap "l/jTs   //~1 

T           i »4— Denth of Bottom of Bnmholn                              / 9- 3 O « 

^__—.                                        (Depths refer to ground surface) 

Tip Material:   Steel    Stainless SteeKNylon /' Other: 

V. ?/?            ft     *           O.flV _ _.       ft    +         ^.28         ft    =         /7.VO             ft 
i length (L2)                 Length of silt trap fL3>                     Total lentrth Riser length (L1)                    Screer 

File:I:\5518\docs\WorkPlan\wellinst.doc 
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CPT WELL INSTALLATION REPORT 

Project:.5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  

Observation Well: DPuj-CMX-7 

CPT ID:    t£T-0^7 -~i  

Installation Date:     f-/o-?7 

Location:  -f ir£  2. 

ARA File No.: 'io-T 109, muJ 

Ground El. 

El. Datum 

Comments: 

///yy//  i 

L1 

L2 

L3 

T 

y TvDe of Protective Cover/Lock 

T«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casino: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

-fö.^3» 

Type Depth to 
Too (tt) 

Thickness 

(ft) 

• Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913  -,~ 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

• Depth of Top of Wellpoint 

2.5 

/3.0*. 

• Type of Point or Manufacturer:     Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 ;. 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

•SittTrap    I K{   yii 
• Depth of Bottom of Borehole 

2.375 - 

zoM 

■z<-i.os 

Tip Material:   Steel    Stainless Steel Mitylöä/' Other. 

(Depths refer to ground surface) 

/3^8g 
Riser length (L1) 

+     6-£ 6   (~i\u.\ ft    + 

 Screen length (12) 
3-"2-8   /IM) ft     = 

Length of silt trap (L3) Total length 

FiW-\«1 RMnrvAWnrlrPlanWlHncr Hnr 



CPT WELL INSTALLATION REPORT 

Project:   5518 Direct Push Monitorinq Point Assessment                      Observation Well: DPIAJ- OUOZ- M- 

City/State:    Hanscom AFB Bedford. MA                                                      CPT ID:   C PT - ouJ 2 - w 

Client:   Armstronq Laboratories. Tyndall AFB. AL/EQA                         Installation Date:    MO-*?"] 

Crew Chief: Location: ,<> ile.    Z. 

ARA Hie No.: t I a 3"1 oH, rv\W 

Ground El. 

El. Datum 
y— Type of Protective Cover/Lock 

■»      uepui oi IUP oi noaoway BOXDeiow 
Ground Surface                                                                  tt 

T*         Depth of Top of Riser Pipe below                                       -+C?-'^>3   T~--f 
Ground Surface                                                          n 

Comments: 

, 

<— Type of Protective Casing: 

Length                                                              ft 

< 

i    ^*—   Depth of Bottom of Rnariway Rnx                                        ft 

i ■•   !       Seals: 

L 1      ;  \ 

i                         Type                  Depth»        TheKness 
'  '                                  TOP (ft)          m 

i    ' 

<   i 
j    ' 

j * Type of Riser Pipe:     Schedule 80 PVC, Timco 

[                      Inside Diamntar nf Risnr Pipe                    1.913   ir. 

!   j I   '                 Type of Backfil around Riser 

! 1    ft—niamptsmf 1 arnnst ClPTFirpanrlor                         2.5     in 

- ^  [ ■ *| Denth nf Tnn nf Wollpnint                                     £- 6 , 5 C- „ 

1* Type of Point or Manufacturer     Schedule 80 PVC, Timco 

1 J                 Screen Gauge or Sis of Openings       0.020 ,~ 

L 2       j   1 
1 i                 Diameter of Wellpoint                          2.375 in 

J 1 W  Danth nf Bottom nf Walnnint                               «SO-     7^ 

L3       ;   V 
|*i Silt Trap     |^/V  y^*, 

T     !■- - - k*— Depth nf Rnttnm nf Rnrahola                                                ft 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel (ftvlon^   Other 

z.3.52-        ft   +       ^.56C2^ft    +     3.UZ    (\ rA ft    -     S^,37              ft 
Riser length (L1)                    Screen length (L2)                 Length of silt trap (L3)                     Total length 
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CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AUEQA 

Crew Chief:     Jbtt-   fronST  

Observation Well:  PPw-WIAJ^-5 

CPT ID:   u>T- rm^-S"  

Installation Date:   2.-1-17  

Location: S\V=.  2-1  

ARAFileNo.:  5"OlF71l-9AT 

Ground El.. 

El. Datum 

;//>y/;— 

Comments: 

///>y// i 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■4— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

0.020 Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap     fJ Ö 

Depth of(£PJ>>r DMY 

2.375 

20.5 

ZP.(* 

(Depths refer to ground surface) 

Tip Material:   Steel (Stainless Steep Nylon   Other: 

Zo-S 

Riser length (L1) 
3/w 1    -it 0 

Screen length (L2) Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chief:   SUA&J/V f?tCK£A  

Ground El.. 

El. Datum 

///x//s— 

Comments: 

///XT// 

L1 

3.    f^OTiCmA-TQ?   R&OSfil- 
To e>£ °o i(y\ TOS^P^M^ 

L2 

L3 

T 

Observation Well:   DPW-HIQTL-J 

CPT ID:  aPT-K\i*J^-3  

Installation Date:    )-Sl~e\l 

Location:  S I'PE—Z.]  

ARA File No.: 

- Type of Protective Cover/Lock 

r*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 2.50 

■ Depth of Top of Wellpoint   

-Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 

Diameter of Wellpoint 

■ Depth of Bottom of Wellpoint 

-SiltTrap  ^0 

■ Depth off^^or DMY 

2.375 

is.7 

us 
(Depths refer to ground surface) 

Tip Material:   Steel  /Stainless!SteeP) Nvlon   Other: 

ft 
Riser length (L1) 

M 
Screen length (L2) Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:  DP\J-&'jl~ 

CPT ID:   CPT-Btt-  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:    .^U-ü^/J   XlcJcEP-  

Installation Date:   /"3l~9l 

Location:   St^B Z-\ 

ARA File No.:    g3U7>2.< DAT 

Ground El. 

El. Datum 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

r«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

0.020 

2.375 

\5" 
• Silt Trap     f\J o 

• Depth o{^P^or DMY 12. 

Tip Material:   Steel   Stainless Steel /Nyloly Other: 

(Depths refer to ground surface) 

|5/0   Sa-uO 
e.o-t*rz>M 

Riser length (L1) 
£& 

Screen length (L2) I ft n. 
Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:  J)P^'BH-l 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chief:      €H-*ufJ   ftfCfCE^  

CPT ID: Äf rJ>T- e<fi 

Installation Date:   / -3I-T) 

Location: SiTS I) 

ARAFileNo.:   2>'$\&7o0\. DA-TT 

Ground El.. 

El. Datum 

///*/// 

Comments: 

/AW// A 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■4— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to      Thickness 
Top (ft) (ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020    m 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap   Ho 

Depth ofcPTÜor DMY 

2.375 

II . 
(Depths refer to ground surface) 

Tip Material:   Steel  (Stainless Steel} Nylon   Other: 

|M-S  i"J.^Y 

Riser length (L1) 
3QM ft 

Screen length (l_2) Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment. 

City/State: _Hanscom AFB, Bedford, MA        ■  

Observation Well:   DP^Q- fc-46 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:     SlhWU   ftfc~tC&-\L  

CPT ID: CpT- ■ m° 

Installatio n Date :     [-3M-7 

Location: E   H 

ARA File No.: 33! J7or,DAT" 

Ground El. _ 

El. Datum 

Comments: 

///>y// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 
Type Depth to 

Top(ft) 
Thickness 

(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

JL 
Type of Point or Manufacturer: Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap  NJO 

Depth of iSfifor DMY" 

0.020 

2.375 

(Depths refer to ground surface) 

Tip Material:   Steel  (Stainless Steep Nylon   Other: 

I >r if f w> *' 

Riser length (L1) 
3 fro 

Screen length (L2) 
Me r*tz    ft     = 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:  PPtQ-/viiOlg.-2±> 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:    JH4"«  R'cKEP»  

CPT ID: CPT-^w~-Z.5 

Installatic >n Date: 

JVTt 

/-3/-9 7 

Location: Z) 

ARAFileNo.:   BZiTlO^ 

Ground El., 

El. Datum 

Comments: 

SAW/ 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap    UQ 

Depth of CPT QLPMYJ) 

0.020 

2.375 

lf.J 

2.1-0 , 
CPT   To   /S-3   ' ßirj 

(Depths refer to ground surface) 

Tip Material:   Steel    ^tahlessSteej^ Nylon    Other: 

'3- 

ft 
Riser length (L1) 

3M 
Screen length (12) 

0 ft 
Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chief:   ^HfrivO   fL\c#£.t.  

Observation Well:   DPu> MvO^-ft 

CPT ID:   GFT-r^iA>g.- 3  

Installation Date:   l'3t>cH  

Location:   £ rr£ 2~\  

ARA File No.: j5oQ7iO i r^u) 

Ground El.. 

El. Datum 

—777757?— 

Comments: 

///>y// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

•*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to      Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer. Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap     jvj n 

2.375 

Depth of CPT or DMY 

20   »  HO 

M,- 
(Depths refer to ground surface) 

Tip Material:   Steel /Stainless Steel) Nylon   Other: 

2*0 
Riser length (L1) Screen length (L2) 

0 

9r" 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment 

City/State: _Hanscom AFB, Bedford, MA  

Observation Well:  DfwJ - Huj£-f^ 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  St+*ut*i  flia^&y  

CPT ID:  fi>7 - tAu&_- <=i 

Installation Date:    v-3o -<M 

Location:   -Si TE  Z\ 

ARA File No.: 3 Soz~l 0 (* >s\iJ 

Ground El.. 

El. Datum 

Comments: 

-7777577-T 

L1 

L2 

L3 

T 

r,flr. p   «K.   MlJ 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings       U.UZU 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

2.375 

■ Silt Trap    NQ 

■ Depth of£r£fer DMY 

lM-,°l „ I4.7 f^ojuy 
|)cTTt/r\ 

Tip Material:   Steel    Stainless Steel  (Nyloi)   Other: 

(Depths refer to ground surface) 

Riser length (L1) 
l~ fiA 

Screen length (l_2) 
e> ft    = 

Length of silt trap (L3) Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chieft^F/w   PAr-rAsaum?  

Observation Well: OPW-frlOl 

CPT ID:   CPT- ft/Q*i  

Installation Date: 12.-11''} 6 

Location:   SiTf ~L  f\iZ &£<-& 

ARA File No.:  

Ground El. 

El. Datum 

/AW/;— 

Comments: 

///&// 

L1 

L2 

L3 

T 

Tip Material: G Steel ESI 

Type of Protective Cover/Lock 

r*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

+ 0,.^ 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

■57-7 « 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap      fjQhJl?, 

Depth of Bottom of Borehole 

0.020 

2.375 

£3/2- 

6^o0^v P"*H 

(Depths refer to ground surface) 

Stainless Steel G Nylon G Other: Q 

S?.9~2- 
Riser length (L1) 

^,2-Si   (l<*\   ft     + 

Screen length (L2) 
O   ft 63: 

Length of silt trap (L3) Total length 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project:  5fjl<& 

City/State:   Uft^cüh   F I £LO 

Client:  
AUOtS 

Crew Chief:   5g/yy   Ppg^^s-^ir, MA£K  fa/.r^^c« 

Observation Well: £>PW-RivJ-\ I 

CPT ID: CPT-#fW-\l  

Installation Date:  I2-IZ-96 

Location:    S>Tg: 2  

ARAFileNo.: S'g^felQ- i^W 

Ground El. 

El. Datum 

///xy// 

Comments: 

"7575557" 

L1 

/<?, 

L2 

L3 

■ Type of Protective Cover/Lock 

r*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

-toMft 

Type Depth to        Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe:   $CN 0   €>b PVC- 

Inside Diameter of Riser Pipe I ■ ?_3 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

2-5 

/■^s  i. 

-Type of Point or Manufacturer: 

Screen Gauge or Size of Openings        H-"*-" m 

Diameter of Wellpoint 

■ Depth of Bottom of Wellpoint 

-SiltTrap Vc* ,   /*A- 

- Depth of Bottom of Borehole 

(Depths refer to ground surface) 

2-375 h 

n.oz. 

Zip;- ^    "r-iii-r r>u>t 

TIP MATEE-lAi-' A//<iZW 2-S/^L 

Riser length (L1) 
+      Inn       9-8^     ft 
 Screen length (L2) 

)m    3.1* 
Length of silt trap (L3) Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 

Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project:     S.^,l& 

City/State:    mUKLPKA   ftyfr,.   iWft 

Client:     Al^frA 

Crew Chief:   S^ov   f^f^Aoo^. 

Observation Well: £>PuJ-g;<3~F 

CPT ID:    CPT-E-IOT-  

Installation Date:   /z/^/$<o 

Location: TA*CA»P>  

ARAFileNo.:  S/^DdpQH.rAW 

Ground El. 

El. Datum 

Comments: 

//AW/ 

L1 

L2 

L3 

TIP; »JVLDlU 

Type of Protective Cover/Lock 

■«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

■i £ 

Thicloiess 
(ft) 

- Type of Riser Pipe: 

Inside Diameter of Riser Pipe 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

- Depth of Top of Wellpoint 

-Type of Point or Manufacturer: 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

• Depth of Bottom of Wellpoint 

-Silt Trap    yOS   I** 

■ Depth of Bottom of Borehole 

Inn 

(Depths refer to ground surface) 

9. %H    (3roTft 
Screen length (l_2) 

V./8 
Riser length (L1) 

,j ft      *       S.2S (lf«\tt 
(L2) Length of silt trap (LI 

J-7.J5 
Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project:      *>?*)& 

City/State:  MAA/SCD/H   A~?%    MA 

Client:      ALMQA 

Crew Chief:   S g4A/   ^ATg*/Ai/Q&- 

Observation Well: DPtoJ- PftP2-?r 

CPT ID: c.Pr-nm.-7T 
Installation Date:  jZ-10-9 6 

Location:     S i TB *T-  

ARAFiieNo.: S1006Q'  ftA>W 

Ground El. 

El. Datum 

//AV// 

Comments: 

//AW 

i-s".   ^> 
L1 

L2 

L3 

T 

■ Type of Protective Cover/Lock 

<— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(*) 

- Type of Riser Pipe: 5 C ^ D %0   PVC    f < «A/vXl? 

Inside Diameter of Riser Pipe I • 7 ■>    ln 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 
Z.5 

-DepthofTopofWellpoint .DO-0 fl 

-Type of Point or Manufacturer: <, «S-WO  8C PVt    TIUALO 

Screen Gauge or Size of Openings      OUe-U in 

2-375 , 

DT 

Diameter of Wellpoint 

■ Depth of Bottom of Wellpoint 

-Silt Trap /\/& 

■ Depth of Bottom of Borehole 

G3.1. 

63.?. 
(Depths refer to ground surface) 

Riser length (L1) 
6,5£   (lrv\ ft 

Screen length (L2) 
ft     = 

Length of silt trap (L3) 
<3.?- 
Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project: 5^16 
City/State y.   \-}AtJbco ^ AFB>. f^A 
Client: &W£Qh 
Crew Chief:   SffAW S(\T-£KiM,oe 

Observation Well: .DPl/0-fe\O.S 

CPT ID:   CPT- ftlO^  

Installation DateMZ-ZD - 96 

Location: <=■> 1 f"S 1- Aid FlEl.fr 

ARA File No.:  

Ground El. 

El. Datum 

—7777777- 

Com merits: 

//AW/ 

L1 

L2 

L3 

Til0.'    WLOKJ 

■ Type of Protective Cover/Lock 

<— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface + 0.3 
Type of Protective Casing:  " ' ' 'P   f7C    Pl'f*    T)L"-.WP 

Length  ft 

inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depthto 
Top (ft) 

Thickness 
(ft) 

- Type of Riser Pipe: S<-Hü SO    PUC     JtV^CO 

Inside Diameter of Riser Pipe 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

/•9 3 

Z-S 

4*56- ^-öf 

-Type of Point or Manufacturer:  SCUQ So  PVL     TlVVvcö 

Screen Gauge or Size of Openings      ürü~f_in 

Diameter of Wellpoint z-vis, 

■ Depth of Bottom of Wellpoint 

-Silt Trap    Y?S      /hA 

- Depth of Bottom of Borehole 

-H-t#;   ,3-SS 

I 8/3,, D,vvy p^v4 

(Depths refer to ground surface) 

<lo'     ft    +    9.8^  ^^\ ft    +    ^2?<    firvAft    =     Z7./3 
Riser length (Li)         Screen length (L2)      Length of silt trap (L3) Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project: _aS5j8_ 

City/State:  U&kKc ok/i HPTft     MA 

Client:   frÜEGk 

Crew Chief:   S5TAM   PfKlZNAuteB 

Observation Well: DPio-RAft2-2S 

CPT ID:    £PT-£AP2-26 

Installation Date:   nf >9JU 

Location:   I-IAM<,COHA AfB ^\XE t- 

ARAFileNo.:-S>9Dfe>C>vtA\A; 

Ground El. 

El. Datum 

///>y// 

Comments: 

"TIP  *.   UVLDX) 

■7775377" 

L1 

L2 

L3 

■ Type of Protective Cover/Lock 

(*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals'. 

-r-7" 

Type Depth to        Thickness 
Top (ft) (It) 

■ Type of Riser Pipe:    S^-I-JD   So   PV'c- 

Inside Diameter of Riser Pipe ' - '   ->    in 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

J=l£^ 

2-9S.   -0.9, 

Type of Point or Manufacturer: jCMf}  §£ Pl/C     TlV^CO 

Screen Gauge or Size of Openings       ° - ° "*-° In 

Diameter of Wellpoint £■ • J O in 

Depth of Bottom of Wellpoint 

Silt Trap Y^5»      ' K^ 

Depth of Bottom of Borehole 

Z*2.-72(im)  ^.9^ 

(Depths refer to ground surface) 

tQ.2.^5   ft      + 
Riser length (L1) 

6.M 
Screen length (L2) 

(l^) ft     = 
Length of silt trap (L3) Total length 

File:AAWORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project: S^lR 

City/State:   1 -/.A r-.' ^cn^    P / aO     AA K 

Client:    r\L/£Qfi     ,   CMC-IC, IVA^CM* 

Crew Chief:   ScftM  PfYiFAl-eflc-j) 

Observation Well:  !>\>£AP2-i's 

CPT ID:   C.Pr- &AP7-4<> 

Installation Date:    IZ //?J9£ 

Location:    3/Tg "Z.  

ARA File No.:  S 1 ^OkpM.NAW 

Ground El. 

El. Datum 

///>y// 

Comments: 

///>&// 

L1 

L2 

L3 

■ Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

<\rlt>i\ 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe:    S C M D  SO PV 

Inside Diameter of Riser Pipe 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

- Depth of Top of Wellpoint 

1.525 

2.-S 

i^l 
-Type of Point or Manufacturer:   $ChlO 3& Pi/C    TlH^t? 

Screen Gauge or Size of Openings      O-O? Oin 

Diameter of Wellpoint 2*3"7Cin    Ol^lov 

- Depth of Bottom of Wellpoint 

-Silt Trap 

ZH.$ 

2S.O' 
tTNO^^\? 

y i >4— Depth of Bottom of Borehole 

(Depths refer to ground surface) 

Ti'p MAT^e\Ki: Alvtan 7.5 incu 

*/.9L       A-^ft     ♦      /9.&? (S\   ft      + 
Riser length (L1) Screen length (12) Length of silt trap (L3) 

(0)     ft     =     ZV-61 
Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



DRAFT 
CPT WELL INSTALLATION REPORT 

Project: £>£> ig> 

City/State:   \~L/\H^COy^    ^igm      /W\ 

Client:    AÜ£QA 

Crew Chief:   ^-gM-J  fl'iU-SC 

Observation Well: ("W-oM-oP 

CPT ID: Cv^-Cv/Ü-OM  

Installation Date: 12. -\1-94> 

Location:   fc'fl-T^IELO 4nTf.> 

ARA File No.: 

Ground El. 

El. Datum 

Comments: 

'///&// 

'•Sri s^r ZCcho/is 

L1 

L2 

L3 

T 

• Type of Protective Cover/Lock 

r* 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth 1s        Thickness 
Top (ft) (ft) 

-Type of Riser Pipe: SCUÖ  2>0 PVC 

Inside Diameter of Riser Pipe 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

-Type of Point or Manufacturer 

IS 

10.0 

Screen Gauge or Size of Openings          ' '<" 

Diameter of Wellpoint  |n 

• Depth of Bottom of Wellpoint 

-Silt Trap 

- Depth of Bottom of Borehole 

^/ I5P 

T« ?     PbTTT+ •  S5    2 ■ S ^c 
(Depths refer to ground surface) 

z   r.-Li  ft   +    9.8*7   (s^ ft   + 
Riser length (L1) Screen length (L2) 

r>   ft     = 
Length of silt trap (L3) Total length 

File:A:\WORKPLAN.DOC Draft Printed 12/17/96 
Page A-3 



CPT WELL INSTALLATION REPORT 

Project: _ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Observation Well: DPuJ-RfiP?-3> S 

CPT ID:    CJPT-fit Pz-3£ 

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  

Installation Date: oQ-yy 

Location: S\TE i. 

ARA File No.:   £c&Zlo°\ , r**J 

Ground El. 

El. Datum 

Comments: 

L1 

L2 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thicxness 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913   in 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

• Depth of Top of Wellpoint 

__Ai2_in 

QISL 
- Type of Point or Manufacturer    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0i020 in 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 
L3       ,   »., , 

„ _      "SiltTrap   l/g^ /^ 

^ i »«— Depth of Bottom of Borehole 

2.375 y. 

zv?t 

Tip Material:   Steel    Stainless Steel ('Nylon)   Other:. 

(Depths refer to ground surface) 

CNT^T 
Riser length (L1) 

^X -5.ZP-,      ft     + 
Screen length (12) 

~z.z& ft     = 
Length of silt trap (L3) 

Z^.9? 
Total length 

File:I:\5518\docs\WoikPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:_ 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  

Observation Well: DPw-RAf I -frS 

CPT ID:    CPT-ftft?|-^S 

Installation Date:    l*Q-^"7  

Location: -HfrKJ S iTg  I   ft-)RFi£0> 

ARA File No.: 5c*io7c6. mi«j 

Ground El.. 

El. Datum . 

Comments: 

///>&// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Deoihto 
Toe (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.973  >„ 

Type of Backfit around Riser 

■ Diameter of Largest CPT Expander 

• Depth of Top of Wellpoint 

25. 

-Type of Point or Manufacturer    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 ,n 

Diameter of Wellpoint 

Depth of Bottom of Welpoint 

•SiltTrap    J/ET-5   ]/V\ 

■ Depth of Bottom of Borehole 

2.375 „ 

/»3  n 

!9S » 

Tip Material:   Steel    Stainless Steel/"Nylo /'Nylon   jbthen. 

(Depths refer to ground surface) 

HI 
Riser length (L1) 

1^2. ft 3.z.e 
Screen length (L2) 

ft     = 
Length of silt trap (L3) 

17.9, 
Total length 

File:I:\5518\docsWoikPlan\weUinst.doc 



CPT WELL INSTALLATION REPORT 

Project:. 5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: .Armstrong Laboratories, Tyndal! AFB, AL/EQA. 

Crew Chief:    SWUHJ /?/c.*i£/l  

Observation Well: PPU-Q/30 

CPT ID:   C-P-r- &, 3Q  

Installation Date:    /-9-f7 

Location: SfTE Z    41ft?'&{-£> 

ARA File No.: $073"?C3> ft uJ 

Ground El. 

El. Datum 

—7777777— 

Comments: 

-7777777- 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

>«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

/7'S" 

Type DecSi to        TnicKness 
Too (ft) (ft) 

• Type of Riser Pipe:    Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

• Depth of Top of Wellpoint 

JZA. 

-Type of Point or Manufacturer:    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 i. 

Diameter of Wellpoint 

■ Depth of Bottom of Wellpoint 

■SittTrap       Ye£   !H 

■ Depth of Bottom of Borehole 

2.375 „ 

Tip Material:   Steel    Stainless Steel (JtyionJ. Other. 
(Depths refer to ground surface) 

H<Q8 
Riser length (L1) 

frgV 
Screen length (L2) 

3>Z^ ft     = 
Length of silt trap (L3) 

11,2. 
Total length 

File:I:\5518\docs\WorkPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief: ^Hftu»J   pATs^/fiuDB.  

Ground El. 

El. Datum 

///>y// 

Comments: 

//sx/// 

L1 

L2 

L3 

T 

Observation Well:   ÖvjP-övSZ-Z. 

CPT ID:   CPT' Q^Z-Z  

Installation Date: lz/z.-Z./96 

Location: <S>ITJ=Z. A^FJ^O 

ARAFileNo.:  f)22.D6s(^Sr,DAT 

- Type of Protective Cover/Lock 

■«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe: Schd 80 PVC, TintCO 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

- Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer: Schd 80 PVC, Titnco 

0.020 Screen Gauge or Size of Openings 

Diameter of Wellpoint 2.375 

Depth of Bottom of Weilpoint ZO.O ft 

Silt Trap 

Depth of Bottom of Borehole 77 h'   if-ft 

(Depths refer to ground surface) 

Tip Material: D Steel p( Stainless Steel £ Nylon ü Other: 

+ ** 't 

/&.?/ 
Riser length (L1) 

J-£L ft 
Screen length (L2) 

I« ft     = 
Length of silt trap (L3) 

ja*grv?s.£?ft 
Total length  



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:  

Ground El., 

El. Datum 

777J&77 

Comments: 

///&//   4 

L1 

L2 

L3 

T 

Observation Well: DtfP-ö*J2~l 

CPT ID:   £pT-O^Z-\  

Installation Date:  fZ./z2./Q (o 

Location:    'S/TirZ 4i£fi£LD 

ARAFiieNo.:   S2ZDbOl.DAT 

■ Type of Protective Cover/Lock 

*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

- Type of Riser Pipe: Sc/lrf 80 PVC, Titnco 

Inside Diameter of Riser Pipe 1.33 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

0.020 Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap 

Depth of Bottom of Borehole 

2.375 

l*,/Z_ 

/6J0< 
(Depths refer to ground surface) 

Tip Material: D Steel J^ Stainless Steel £ Nylon G Other: 

+ v 

igßo 

JL2!L 
Riser length (L1) 

±£L ft 
Screen length (L2) 

Jr± 
Length of silt trap (L3) 

-JMS- /».so  ft 
Total length  



CPT WELL INSTALLATION REPORT 
Dv/P 

Project:_5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:    S/tAuJ/S  PAT&A/AODS.  

Observation Well: RAP?-5JS 

CPT ID:   £?T' RAPZ'SS 

Installation Date:      IZ./zi/9& 

Location:   <!/Tc Z. 

ARA File No.:   52lD6*l >£>&T~ 

Ground El. 

El. Datum 

Comments: 

///>y// 

L1 

L2 

L3 

T 

• Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd SO PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

■MS . 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap  /JD 

■ Depth of Bottom of Borehole 

0.020     in 

2-375   in 

Tip Material: D Steel D Stainless Steel 5: Nvlon D Other: S^Kk-I, 

(Depths refer to ground surface) 

+x5' 

...-T 

UiÖ 
Riser length (L1) 

Ü ft 
Screen length (L2) 

^r ft   = 
Length of silt trap (L3) 

nco 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA 

Crew Chief:   SMAUJA/   PäT^A/AI>D>E.  

Observation Well: DPvJ-BlOio 

CPT ID: f.9l-(R)OLo  

Installation Date:      /2/z//9<£> 

Location:  ^iTe Z. AiRFiFlD 
CPT-FiUS 

ARAFileNo.:   5Z)DiC?.DfrT 

Ground El. 

El. Datum 

Comments: 

///&// 

L1 

L2 

L3 

T 

• Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe: Schd BO PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap l^c, j-A 

\^> 

■ Depth of Bottom of Borehole 

0.020 

2.375 

cf-r ;rvr &*T 
/7,3    f.     .'  ^ 

Tip Material: D Steel D Stainless Steel JWylon D Other: [FNvl 

(Depths refer to ground surface) / 7,'*     D<V> 

o«9 
Riser length (L1) 

'4W ft 
Screen length (L2) 

ft      = 
Length of silt trap (L3) 

JZ3- 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA _ 

Crew Chief:    ^AM  Q&EBWeA   PfVrEA/Ar ;/)fi 

Ground El.. 

Ei. Datum 

Comments: 

///&// 

L1 

L2 

T 

L3 

Observation Well: r>Pfr/-OVQt-C> 

CPT ID:   CP1- OU)l-6  

Installation Date:  llf T-ijlf, 

Location:  <, >TF 1   AlftPlZlC) 

ARA File No.:  

- Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.33 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

2.50 

/3. 5% 

-Type of Point or Manufacturer: Schd 80 PVC, Timco 

0.020 Screen Gauge or Size of Openings 

Diameter of Wellpoint 

• Depth of Bottom of Wellpoint 

•SiltTrap    /-es       \ !V\ 

• Depth of Bottom of Borehole 

2.375 

10, IS. 

is 3_„   CPT 

(Depths refer to ground surface) 

Tip Material: D Steel D Stainless Steel [ ?Nvlon □ Other: 

/*ä.S?     ft    +               /2M\ ft    + 
Riser length (L1)                      Screen lengtrf(L2) 

/*A           ft           = 
Length of silt trap (L3) 

23.Y3 
Total length 

ft 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AUEQA 

Crew Chief:     ^\r>el  Fstf<T /'-JfAioO ß%rjm£= 

Observation Well: /IvvZ-^Z 

CPT ID:   nPu)-/1uJ-£-ZZ. 

Installation Date:     o3 -Fee- 9 7 

Location: \,Te   ZLl 

Ground El.. 

El. Datum 

Comments: 

L1 

L2 

L3 

T 

ARA File No.: C<?7'- SoZFf-aZ.W 

Type of Protective Cover/Lock 

r«— Depth of Top of Roadway Box below 
Ground Surface 

'  Depth of Top of Riser Pipe below 
Ground Surface 

■ Type of Protective Casing: 

Length 

Inside Diameter 

+— Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.93 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

%*>& ft 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

Depth of Bottom of Wellpoint ly-HO ft 

Silt Trap 

Depth 0/-CPT o) DMY ZJsSQji 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel /ftylon) Other: 

9.^(o 
Riser length (L1) 

9.81- ft 
Screen length (12) 

^r 
Length of silt trap (L.3) 

/9.#? 
Total length 

^^ 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA • 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA  

Crew Chief:     ~3=>g£ BoizT / SHA t^/J   R&T-/JP»£>.■= 

Observation Well:    R-ZD 

CPT ID:   DR^~R-ZO 

Installation Date:   03-F&3-9?- 

Location:       *S~g "Zl  

ARAFileNo.: CPT - 5£>3/?°?Ol-DK\ 

Ground El.. 

El. Datum 

///>y//>— 

Comments: 

///yy//  k 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■«— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thid<ness 
(ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

2äL 
Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

■ Depth of Bottom of Wellpoint / r«Z5 H 

■ Silt Trap 

>. x—Depth of CPT or DMY /9-0O   ft 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel /f'Jylon)  Other:  

7.HI ft 
Riser length (L1) 

9.8V ft 
Screen length (L2) 

^ ft 
Length of silt trap (L3) 

/7.ZS" 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA ' 

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA  

Crew Chief:      ~Sae-L go,?6T   /"5/-/Au)r^    /V^=7jA^d=~ 

Observation Well:   WvJ2'/7 

CPT ID:   CDP-/k)Z» IT 

Installation Date:    i^-^-reS- 0 9- 

Location:       <S>Tg'  "Z.I  

ARA File No.: f.pT- 5-c3F?ib.QbT 

Ground El.. 

El. Datum 

—777737? 777Z777—5. 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■4— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

9.?(o f, 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

Depth of Bottom of Wellpoint / /. IQ n 

Silt Trap 

Depth of CPT or DMY ,?Q. POt 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel /Nylony Other: 

q.?6> 
Riser length (L1) 

9.ev 
Screen length (L2) Length of silt trap (L3) 

/9./Q 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA _ 

Crew Chief:     ~Soe-j j^ofisT / 'SrfA*o& rÄ7ewJO£. 

Observation Well:   /(jg- V 

CPT ID:   Du)P-/1>J-Z-y 

Installation Date:    O'i'--reft,-97 

Location:       "gV/ig-   <gy  

ARA File No.:  CPT.  5QHF7oZ.f>AT 

Ground El.. 

El. Datum 

—777T&7? ///&//    k- 

Comments: 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

G.Ho f. 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

0.020 

2.375 

Depth of Bottom of Wellpoint //?.£? Oft 

Silt Trap 

Depth of CPT or DMY /% 90ft 

(Depths refer to ground surface) 

Tip Material:   Steel   Stainless Steel /w'lon • Other: 

K.Ho 
Riser length (L1) 

9>fr/- ft 
Screen length (L2) 

C2~ 
Length of silt trap (L3) 

/R.oo 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA  

Crew Chief       ~S>opL  RoZsT / ^A^O pA'irofiOOz- 
T 

Observation Well:  /^tJg -j?V 

CPT ID:   CuiP-JiA-Z-ZH 

Installation Date:    OH-FeZ-l? 

Location:      SiTtr Z.\  

ARAFileNo.: CcT 5£>Hr7C6>.DAT 

Ground El.. 

El. Datum 

—7777377— 

Comments: 

///>y// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

■*— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to       Thickness 
Top (ft) (ft) 

• Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 7.93      m 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50     in 

Type of Point or Manufacturer Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap 

Depth of CPT or DMY 

0.020 

2.375 

JH. 

(Depths refer to ground surface) 

Tip Material:   Steel    Stainless Steel   Nylon   Other: 

Riser length (L1) 
ft 

Screen length (L2) 
ft 

Length of silt trap (L3) Total length 

¥~ 77//f> kS&LL OAS Ezoks-w & /H.*j $b 

si 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment, 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA  

Crew Chief:      *-?SzeL 8ai?<T /   "SfJ£«JtJ   ß%rrjfij&£. 

Observation Well:     K~39 

CPT ID:    DLJP-RSQ  

Installation Date:     ry^-f^S'^? 

Location:        'Silk Zl  

ARAFileNo.: CeT.   5Zwr-?->i.£>fi-r 

Ground El.. 

El. Datum 

777777? 

Comments: 

///yy// 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top(ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

3£L 
Type of Point or Manufacturer Schd 80 PVC, Timco 

0.020 Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap 

Depth of CPT or DMY 

2.375 

I7.7S 

(Depths refer to ground surface) 

Tip Material:   Steel (^Stainless Steel ""Nylon   Other: 

7-91 ft 
Riser length (L1) 

9.37. ft 
Screen length (L2) Length of silt trap (L3) 

I7.TS 
Total length 



CPT WELL INSTALLATION REPORT 

Project: _5518 Direct Push Monitoring Point Assessment. 

City/State: _Hanscom AFB, Bedford, MA  

Client: _Armstrong Laboratories, Tyndall AFB, AL/EQA  

Crew Chief:      ~Sc»*L ftoP<r /<>HAH>0   pATsrQf- ODEL. 

Observation Well:     R-39 

CPT ID:    Qu\P- R-^9 

Installation Date:   ph'-/=>/?-97* 

Location: 5,%=- g(  

ARA File No.: CPT 50Vjcr?/b 

Ground El.. 

Ei. Datum 

—7777*7?  

Comments: 

///>&//    A 

L1 

L2 

L3 

T 

Type of Protective Cover/Lock 

<— Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Top (ft) 

Thickness 
(ft) 

■ Type of Riser Pipe: Schd 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.93 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

2.50 

&.IZ- « 

Type of Point or Manufacturer: Schd 80 PVC, Timco 

Screen Gauge or Size of Openings 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

Silt Trap 

Depth of CPT or DMY 

0.020 

2.375 

17^ n 

■?TO.5C>K 

(Depths refer to ground surface) 

^M Tip Material:   Steel   Stainless Steel ^Nylon   Other: 

8.IZ- 
Riser length (L1) 

_&S± ft 
Screen length (12) 

^&L ft    = 
Length of silt trap (L3) 

17.9 to 
Total length 



CPT WELL INSTALLATION REPORT 

Project:_5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndail AFB, AL/EQA. 

Crew Chief:       4~ogt- Bo^r  

Observation Well:   DP(/J- ^uOE-W 

CPT ID:   C*T- T*\^*-I\  

Installation Date:    z-i-37  

Location:    5>m=  zi  

ARAFiIe No.:   Sol F 707 <D4T 

Ground El. 

El. Datum 

Comments: 

///S///   4 

L1 

l_2 

L3 

T 

Type of Protective Cover/Lock 

*— Depth of Too of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

■*— Type of Protective Casing: 

Length 

Inside Diameter 

■*"" Depth of Bottom of Roadway Box 

Seals: 

Type Depth to 
Too«) 

Thickness 
(ft) 

■ Type of Riser Pipe:     Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1,913  m 

Type of Backfill around Riser 

■ Diameter of Largest CPT Expander 

Depth of Top of Wellpoint 

tit1 

Type of Point or Manufacturer     Schedule 80 PVC, Timco 

Screen Gauge or SiZB of Openings       0.020 ■.„ 

Diameter of Wellpoint 2.375 ,. 

Tip Material:   Steel  ^Stainless Steep Nylon    Other. 

Depth of Bottom of Welpoint M'06 „    '? ■ 

Silt Trap    |\l 0 

Depth of Bottom of Borehole CPT 2^'S?   w 

(Depths refer to ground surface) 

S"u c 

Riser length (L1) 
2 (^       tf 

Screen length (12) 
0 ft     = 

Length of silt trap (L3) Total length 

File:I:\5518\docs\WoricPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:_5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Observation Well:   OPi^wt-6 

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief: Ja>€t-  BOR-ST  

CPT ID:       OPT- l>l*J£ -(o 

Installation Date: 2-1-^7 

Location:   SITF £\ 

ARAFiieNo.:  5"c / F70Z DAT 

Ground B. 

El. Datum 

Comments: 

y//s//y A 

L1 

L2 

y— Type of Protect* 

f  i<     Depth of Top of t 

L3 

T    i. 

Type of Protective Cover/Lock 

f Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

;   (■*— Type of Protective Casing: 

Length 

Inside Diameter 

■ Depth of Bottom of Roadway Box 

Seals: 

Type Depft to        Thicxness 
Too (tt) (ft) 

• Type of Riser Pipe:     Schedule 80 PVC, Timco 

Inside Diameter of Riser Pipe 1.913  ■,. 

Type of Backfill around Riser 

• Diameter of Largest CPT Expander 

■ Depth of Top of Wellpoint 

2.5    in 

- Type of Point or Manufacturer:    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       0.020 .r 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

• Silt Trap     N o 

■ Depth of Bottom of Borehole c£T 2-OiS    » 

{Depths refer to ground surface) 

£.3/5    in 

B.S    »   /?•& so^'o 
*c—or. 

Tip Material-   Steel  (Stainless SteeT) Nylon    Other. 

Riser length (L1) 
J     + n^_y 

Screen length (L2) 
ft     = 

Length of silt trap (L3) Total length 

File:I:\5518\docs\WoikPlan\wellinst.doc 



CPT WELL INSTALLATION REPORT 

Project:.5518 Direct Push Monitoring Point Assessment. 

City/State: _ Hanscom AFB Bedford, MA  

Client: „Armstrong Laboratories, Tyndall AFB, AL/EQA. 

Crew Chief:     ^OEL. 3DJ^T  

Observation Well:    DPT-Wt-iT. 

CPT ID: CPr-Hio£.-ii 

Installation Date:     I- Si-97 

Location:     smr li  

ARA File No.:   53i^7ierQAT 

Ground El. 

El. Datum 

Comments: 

///>&//   i. 

L1 

~7 

L2 

L3 

T 

Type of Protective Cover/Lock 

Depth of Top of Roadway Box below 
Ground Surface 

Depth of Top of Riser Pipe below 
Ground Surface 

Type of Protective Casing: 

Length 

Inside Diameter 

Depth of Bottom of Roadway Box 

Seals: 

Type Deotito 
Toofffi 

Thickness 
(ft) 

■ Type of Riser Pipe:    Schedule 80 PVC, Timco 

inside Diameter of Riser Pipe 1.913 

Type of BackfiB around Riser 

■ Diameter of Largest CPT Expander 

• Depth of Top of Wellpoint 

- Type of Point or Manufacturer:    Schedule 80 PVC, Timco 

Screen Gauge or Size of Openings       QiQZQ in 

Diameter of Wellpoint 

Depth of Bottom of Wellpoint 

■SiltTrap   fJo 

■ Depth of Bottom of Borehole  C, Pf 

2.375 , 

ZQ.2.  » 11-5   rji»* 

22-7 

(Depths refer to ground surface) 

Tip Material:   Steel   'Stainless Steel)  Nylon    Other. 

ft 
Riser length (L1) 

?fo)        *- O 
Screen length (12) 

ft     = 
Length of silt trap (L3) Total length 

File:I:\5518\docs\WorkPlan\wellinst.doc 
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WELL DEVELOPMENT LOG 
/ 
S> 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: oz/iz./9¥ 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: o&'.SO 
END: 

PUMPING TIME 
BEGIN: cPS'^O 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PART1CULATES 

To:   *HJb\-Ho *IZ. G? 5. op, o.o?. /Z?o1 A ?M€ s r-;,>r%<.»Z 

%?\oo 4Z. 87 S.o% o.oz )7 7o 
/. 

17:zn «?. J? ^,)0 0.t*}7 I7.ZO *>? 
&'*to <??. 97 Z.II n.oz m.tp ) 

52: zo W.tfi- 5-/2 i' i?8Z7- Lit«* 
SV.Vo W. 6% 5  ./T , i )?£?. A 
5V: oo w, 69 5./5 11 )?te.f? 
oT.Zo *7. 7o 5./-T ■ i rm. 5 

so: >z:vo L/^.^L 5\^/ 
, * 

t/OZio ä&?A) 
il,\ 0 0 </?.?? ^.£>7 / * ~S?s?.90 
>\:?o Hi >&7 5.)] . i r;(fi/.9t> 
)l\u!<? u/s. bz S' .lb. • ' 3V4.0O 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = jc^h, Volsphere = 4/37tr3 

Comments:   (7ortA or/>i/e>Ce '•  T' •'- *°r•'-   •:"'r'-   -;' -r     '^ ' A   '"' 
Vrvri^^T rco,r*r*>7 jO<onvA-7_ 

S C> S^g'T' &oii: 

Applied Research Associates, Inc 
South Royalton, Vermon' 

'(802) 763-834S 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 
/^ 3o'S 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 8'.50 
END: 

PUMPING TIME 
BEGIN: 0&,5O 
END: 

VOLUME BAILED DURING SURGING: 

"ZOO O/rL      (es7,*A7cr£> friert 

TIME 

MEASUREMENTS OBSERVATIONS 

TEMPERATURE PH SPEC. 
COND. 

TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  tf9;3Ü>'.V© 
3?.'o© 

:??• z<=> 

to 

£80^ 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = TtPh, Volsphere = 4/3^ 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: 

17.21 B&S 
WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:  3\SO 
END: 

PUMPING TIME 
BEGIN:   ©*.5"Ö 
END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To'-/iz:oi/:oo n8i 4.4,2 CkZ 1Z3 

^L  OS:oo ■4*r 5"0 ** 41 a,? ■?*£. 
— 

' U *'*  

~ 
~ 
„ 

7/o 
>Z\zS':oo H&3Ö 

iZ'.ztr'P* -hl(0.9O 

-^■£^ z> 
-4 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^,, = jt^h, Volsphere = 4/3;tr3 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG \ of 3 
PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION:           |M:"» CuiO 5 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   0^4-0 
END: 

PUMPING TIME 
BEGIN:   0840 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

: 0, To-.OS:^ W/7 U3 0.O-L 1M.1 
i  ^5 08:^7 40.*? sr, 99 o.oz m.% 
Iß, O^'.Olo 4D./7 r.?4 0.01- lOtlt* 
\1 0^:07 40*ZI r.7/? O.OZ QOUö 

\3 
OinO 31, H3 5SB o.ol 930,1 
0*1:/^ 31 S3 Z.Sf 0.03 en.8 

I2. e1:n 3(*,Hg 6?. OS" Ö.Ö1 $H<\n 
11 09:13 IbJlO r.g7 O.öZ 1(.2.M 
I? 09 !3) 3& n 9 (j.(eZ O.OS" I2/&.1 

■^TT o9:JZ 36.1b 6>^L> o,o>4 9S9.7 
oV-21 35-JZ ^Sl OM 940.O 

1 « _ ol&b 3^21 LAI o.o4 am* 
END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = jct^n, VolSphere = 4/3rcr3 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 1*b 3 
PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

ß£4l 
DATE:   ,        , 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 0%CO 
END: 

PUMPING TIME 
BEGIN: OyLiO 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

\\ To:   09-5? -&.8S (o.*if <3,oV ?j*9o 
.7 J&tflÖ'.0O ^9.99 6,lCr <~l.&f &H#Jf? 

i\ )ö: N 41,46 Lit D.^ 3ori 
^ 
 lu—:—L_ 1 

*il.Sf>> b,1h O^o^ tu. o 
Agl 

:—' *     i ^  

/HIS *t(*.Ll b.Ll 0,oi> 9K) 
^3 ii:ll m,&^ 6.3f 0.03 fol.o 

\]\v? ^5,36. &.U) ft.ö3 Soi.f 
\V.H 46>./3 (*,V\ 0,03 ¥51.6 

(1 )) :3| ^,00 6.Z7 ö.o<r IHicH 
"13 it: 3*- 43,18 6,03 0.05 ^Sr.G» 

l!:1lo ^3.S"2- UM 0,03 310.*+ 
'l* U'-V) qi.^z- M 0,03 2W 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = rc^h, Volsphere = 4/3*1* 

Comments:     ?-7'-A2>   t^W*- 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



ß 

WELL DEVELOPMENT LOG 2^3 
PROJECT: 5518 
Monitoring Point Assess. 
WELL DEPTH:   ^ 

5i* 

SITE: 
Hanscom AFB 
WATER LEVEL: 

WELL ID: 
E24I 

DATE 

WEATHER INFORMATION: 
ot/nm 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   0^0 
END: 

TIME 

// *L> 
/i-V7 
/J:Ti 
W-S^ 
\i: en 
\l\ 02 
111 01* 
\1\ 01 
yiiw 
11: IV 

END: 

PUMPING 
BEGIN: 0T?M 
END: 

TIME 
0 

MEASUREMENTS 
TEMPERATURE 

4-3 ^r 
^,S^> 
41.^ 
4?-.4^ 
q%f\b 
H^Slp 
2°i.LÜ 

2°\^< 

pH 

Ail 
6. ^0 
(xtf 
b^\ 
to Ml 
fr.or 
MO 
&.r*- 
AH 
fe.i4 

SPEC. 
COND. 

O.Ot 
Q.OT. 
0,0 H- 
o.on 
0.0^ 
O.fll 
0. OO 

o.gj 
Ö.Öl 

0,01 

VOLUME BAILED DURING SURGING: 

OBSERVATIONS 
TURBIDITY     CLARITY       COLOR       ODOR     PARTICULATES 

3^9 
-&rq^*zs;7 
rfVT 
32i. r 
SIZE 
MIA mT 
?ru 
w^-*- 
1^.4» 

information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = Jtr^h, Volsphere = 4/3^ 

Comments: 
T/s- tf° ^tO. 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: W°O'0& 

END: 

PUMPING TIME 

BEGIN: H:oO'0& 
END:    H:IO:OO 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 

Comments: 

4 in = 2470 ml/ft 

/OoTeiooocjti 

: Volcyi = Trr^h, Volsphere = 4/3?rr3 

j4tO   To  fonp. 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
oz/K/97 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 112.5'-°° 
END: 

PUMPING TIME 
BEGIN: —~ 
END:  

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nfh, Volsphere = 4737er3 

Comments:  Q0ly    /*'   tf Hr&//J*7 roooaH "^  ?<**P 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   JZ^J~~ 
END: 

PUMPING TIME 
BEGIN: ^s^—. 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

- 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nth, VolsphBre = 4/3rcr3 

Comments:   ^tI>//-f   <soi?ilEr ^&Li    Do^   -^   AAc£  or //?c, 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: 

3-3/' TSpsrPi/C. 

WEATHER INFORMATION: 

QitBßöfi&T', Cold ,  "StfOctiK^fr 

METHOD & EQUIPMENT: Aardvark Weil Development Tool, Purge Pump 

SURGING TIME 
BEGIN: ^-Z5- 

END: /0:ZO 

PUMPING TIME 
BEGIN: &&\ZS 

END: s?*):f5~ 

VOLUME BAILED DURING SURGING: /^/w^ 

TIME 

MEASUREMENTS OBSERVATIONS 

TEMPERATURE pH SPEC. 
COND. 

TURBIDITY CLARITY COLOR ODOR PARTI CULATES 

? /]*> 

T0:   OV.W 4^.J^ 7./7 d,ö/ lifco 
oßMo 49M0 l.Zo A£/ Iff*-I 

■■<v OT?;ro H.?\ 1.24 0,0k \HD.2 

oV^i l\\f 7.27 ö,o7 \V)U1 

13/ '     oV- 89 IhM 7,30 ^P.07 /269,r 
>n o°i:iO 3%l\j w Ö.07 \ll\A 

\».. 0^-. 1) 3^.73 7.J/ 0,00 '1270,0 

^ O^itl- 37.74 f7,ir O.DI IW,1 
\ 

' 

4 

END: 
Information: 2 in = 617 ml/ft 4in = 2470 ml/ft : Volcvi = 7i ̂ h, VolsDher e = 4/3*1* 

Comments: j— ^  ___ y     __. 
~lSa-rHFF;ps.f  l^/j //^5s   Tütr Hzo U>M% fewStLTy. 

<S]Oß: 55   sJftjjrO    De-orlop*?&~T> el   Ü■ f>   r?£.  ' x/s-AyliTn^ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

% 

flto 

% 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

ouoz.- £. 
DATE: 

WELL DEPTH: WATER LEVEL:   O.ZS^ WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN: 

END: 

PUMPING TIME 

BEGIN: 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 

TEMPERATURE PH SPEC. 
COND. 

TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T°: lUzteioo -y/./z 7.0? a» of /27V. (* 

/6>-.z~7;oo HOSTS' 7*M cVtT /27V, Z- 

T*>:    ^:oo <T7.6>§ J.3.0 cxlf \zioio.7- 
2>5; oo 37-"55" -?.?&> Ä// PÖ7ZO 

Ti&i   Hf'oO z^ 5-9 7.?S~ Q.-Z.0 '^59.5- 

HZ'-oo r<v.s7 7>S> d'Za tr^.S 

T&   SKor> ^/K)Z 7.4/ n^-n- iziS-l 

Ts    s^zoo 3/. 93" r.^7 O^ü'. )WZD 
T<tK >7\£&:oO ■^zoZ 7.73 O.O Ö /zszv 
r«  Pt&}\et> 1Z.67L 7-ZS 0,0h I753A 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = ju^h, Volsphere = 4/37ir3 

Comments: 

; 'Scarce -   17%' 

fzo=y (p -go*/?/ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

WELL DEPTH 

SITE: 
Hanscom AFB 

WATER LEVEL: 

WELL ID: DATE: 

WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGINS' 3 5~ 
END:   O^iO^ 

<l 
ri/ 

TIME 

To: jPvs9'. Ö 

-   8? 

^T7ö 

« 76 

■* 

t/0 iT> 

_Ikl£2- 
HTtdD 
5'']"-OQ 

SZ-.ÖC2 

f«      i&\oo 

PUMPING TIME 
BEGIN:   «SOS'S" 

END:     OWO 

MEASUREMENTS 
TEMPERATURE 

3a z°> 
-s^.33 
"a 9.5ft 
391&Z- 

39. V5" 
39.56 

HD.O*) 

^rao-an 

END: 

^■^ 

pH 

<^.9f 

SPEC. 
COND. 

7-.c>k 
7./g 
?.Z*) 
7r^ 
f.3/ 
7-3? 
•y.^^ 

Ö.O0 

^oo 
e.ow 
o*io 
c^lO 

<?r!Q 

VOLUME BAILED DURING SURGING: 

^ lOCtftL% 

OBSERVATIONS 
TURBIDITY 

JZ£h! 
id&>,S 
1272'.I 
iZ7?- 
)Z7-I<Q 

J.Z2L&. 
<L?~l\ 

Q 't 

mz. f 
IZ7&I 

CLARITY COLOR ODOR PARTICULATES 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = nfh, Vo!sphere = 4/3TCT 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 1 
% 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL:   m3l PtK- WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME jp 
BEGIN: \Q\'S£'>flfo 
END:    ^ZZM^ 

PUMPING TIME     r 

BEGIN:  )0\ZS *fDp 

END: ^gende*)   *9 

^VOLUME BAILED DURING SURGING: 

10 "'S'^AD- 

MEASUREMENTS OBSERVATIONS 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY     CLARITY      COLOR       ODOR     PARTICULATES 

%. 
1% 15 

To:  JDZ& 4?>2H UZT &./Q Z. i^a*2±. 
/o\Zl JHAIO_ T>33 a./oz. iZZio.) 

no W6>:<v y$.*z T.3& a, o6o tZ9/.? 

T,*    :V7JD f&w 7-3:T o.o&>o IZ9K? 

-r,c   isi*oo V7.gy 7.3 2. gio&/ )Z50.Z- 
V Tar    ISZ'.ori *rt.M> 7,5<3 &,Obl 'Z9&7. 

% //d Hz <P /2> 

If 
Tt   iT.&QO 5Z.77- 7.ZS gobg *&>iJdo 
Tr>   I3\3?:O0 52. 4,9 T.-ZZ. cP^öTo &&5.1Q 

TtW-oo SH.I0 7<a2 <o.o(& &>*3 
Tt lZ~HZ~-ocs> 6*i.0<+ ■7.VZ- 4~ot»S 556,5 
TIP IS:^\OO SLZ« ~7.oa> fiJQ\ bCZM 

tißtäßlWoo    I  53. z^ A.9^   I A 09/   I  590./ 
s*^ Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = Tcr^h, Volsphere = 4/3;tr3 

Comments: 
«Sc^v^ lf,«1-> T.5&   35^ 

^»L7  WA/ 

-   , > 

a o/o /v>T0**** I*** r°  ?°^ 

^   ,5/s do A*1*«~ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: _ 

/7.2I -%>irratP 

WATER LEVEL: 03<-'Tt>P WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: IS13C? 

END: 

PUMPING TIME 
BEGIN: /S".3c» 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

1 

T#:  f.KSfcOO 4^7? 6&Z 0*o?i I26>5*\ 
T»        3.^00 19A9 &Ö.-T O.07-/ tov&.tp 
7,r> ^H>.&^r 6.73 .02.-7 IZS7. 9 

/ T,D *6.e> i         ^ 6.7? .02.S i£+2. Z 

-r/K&£/wo Wo.7-7- 6.65' V.CVZ ize>e.i. 
-r7tri£6Z-rOo HL.74- r~b& O.OH& )ZPP„\ 

TrotäÖS^Oo HG.&& &.Ui n.o*& IZ8?. 9 

T7.&>oSG>'cPn ^MLo c'*,(&?> n<OH9 /Z67.9 

To   J&iOZlOO *?~oT AM o&H !Zß?>.(o 
T& (Urw\oo W„.9t, £.?£ frOZ* IIIZ.Z 
T/o      )3*oo H/,.9 7 rc.5o 0<oZ5 IZ8&3. 

■T/ö      Woo A/^AS^ &>& 0,02C JOrJ*). 1 

riS   i9:oo 4/~Q9 tojSl Ck,OZ0> tza&j 
fd iENÖ: zo;oc? 4&.QZ &.£> c%o2d> /Z7&3 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoU, = nr^h, Volsphere = 4/3>rP 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG                                                  ^2- 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

MblHOU&bUUIPMbNI: AardvarK VJLU UtvulupiiiuiiL loolC^urge Pump^) 

SURGING TIME 
BEGIN:       \y^ 
END:        /\ 

PUMPING TIME 
BEG,N: /5>*y. 
END:       ' ° 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0:   i?io5*.0O ^.^ ,->,?V ÄöT Z.Z.O.&0 
mo&'.Do <t(*.Lo 5.7V o.OK Zfl.qo 
n i ii'J<? Ib.to .5,7<S> r>.o^ T.zo 
IT'JZIOO %.1H X&9 £?,C"T z.za 
)T-t/h*on H6>.<& $<(& 0.05 l.zx> 
n-:i?:oo *6>.6? 5.b*> o,ot Lie» 

END: 
Information: 2 in = 617 ml/ft, 4 in = 

Comments: 

2A70 ml/ft: Vol^ = nfh, Volsphere = A/Qia3 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
z/l 9/9? 

WELL DEPTH: WATER LEVEL: A35'« WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

j*.    SURGING TIME 

BEGINNS ^ 
END: 

PUMPING TIME 

BEGIN: W-S&e 

END:     )Ö\tiO\0 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 

TEMPERATURE pH SPEC. 
COND. 

TURBIDITY CLARITY COLOR ODOR PARTICUUATES 

Tft:       H-5% ■<"> 5"i'^7 (e,%iß .Of 1I.& 

rt     qw-eo *-/■?? (o.bl ,o51 1*c2 

'10       ie:pi '0 5 0,11 to.1l ,o£G i.6 

T,0       wet :ö ?4>6>i &.5 + .055 T..O 

r,*r    )0\n\o ^o.zd» /U.-Z.7 d>oO£- 01-Z- Z  IVo i-V A.7£-//or£yjA/6> fl 

T,C   /attzo SO. £ X &.!*> o.ö.r <3>.<0 J 

END: 

Comments: 

/l2> "~ ZV^'V  'Sü/lbt* 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

WELL DEPTH: 

SITE: 
Hanscom AFB 

WATER LEVEL: o^z^^if 

WELL ID: DATE: 

z/t9/9f 
WEATHER INFORMATION:    ^ 

METHOD & EQUIPMENT: Aardvark Weil Development Tool, Purge Pump 

SURGING TIME 
BEGIN: JOi 35~ 
END:   //J£Q 

TIME 

PUMPING TIME 
BEGIN: 
END: 

MEASUREMENTS 
TEMPERATURE pH SPEC. 

COND. 

VOLUME BAILED DURING SURGING: ^'J€><*rt- 

-7ZT*L  *>ISS**L 
OBSERVATIONS 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0 U-.tt'-oo Kl. <?7 t,.*l> .OC + -b7.(. 

TV-       lt:*> Ag.lZ U*Z »Ole*- fr.7. 

Ua_ III 41 4-7. <H C.<£\ ,0£>Z- M 
//: r>6> ^^.Z'L (?£0 ,ok>2> .e 

%. w.fi 4-7- '6 £,.<?& <0k3 

r,t W-.5+ 47,47 G,.bL> #e&3 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = izfh, Volsphere = A/3103 

Comments: 

(®  d^ 03   «>  ^5^,^^ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

fapZ-S(s) 

DATE: 

WELL DEPTH: WATER LEVEL: 

8.HJ 'T.Ö.P. < 

O+Z&rtf WEATHER INFORMATION: 

^Ä/5'äS 
-^        OfitHr\ t   aue-ncrsT 

METHOD & EQUIPMENT: Aardvark Well DevelopmenTTool, Purge Pump 

SURGING TIME 

BEGIN: /3:3<P 
END: 

PUMPIfp^HME} 

END: 

VOLUME BAILED DURING SURGING: » >&> CtfiLs 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:ÄWöo 46T.T? £.98 o.e&y 4o*L* 
To       S/TOO Jfo.fT- 6 93 O.066> -KZ.I 

TJO      H0'OG> ft. iz. ?*Z? 0.0&>T IZ.°) 

T,O   4i:oo *M.z(* 1JO j.t&a. 9.0 

T,*   V5: oo VrT.79 ■7-, OR fi.OfZ. 7.2 

7/5-     qL'.OO HS.Q^ /..97- O.Oi£>?_ 6» I 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = Trr^h, Volsphere = 4/37tr3 

Comments: 

t°'5/   \     V5r' 
/5/i/H        ,5>,W /    =7 

Wion 

^grg/Z/77ijr 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 
WELL DEPTH: 

SITE: 
Hanscom AFB 
WATER LEVEL: <a.52£«» 

WELL ID: DATE: 

WEATHER INFORMATION: 

^^Vafi^S^vl      OAZK  . Ö^itCh^T, Oi*>P/ 
METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIMJ 
BEGIN: J6S./0 >/<**0 
END:   ;?:?5" ob-.zo 

PUMPING TIME 
BEGIN:   y^/^/y^ 
END:       "5 ^/^/V 

VOLUME BAILED DURING SURGING: =>576*2s 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY     CLARITY      COLOR       ODOR      PARTICULARS 

To:    9'O^-Q *T.?/ &.!>& 0.0^1 5<*Z,J 
J0     C}IIO\0 ^5,7/ ~F^H 0.0*48 Wt* 
r,o  9:/ko *?>9° ?.3(> rxom £&. 
f/o Q'.)7:o 18.13 ^.79 £>.£*// jm. 
-r*   ^ZI'O HT-.II 'S* -&■ 

O.Ol) ?.b 
T/iT   9?^;p 4**$2 6*H6> &, OH/ Z.fo 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = it^h, VoIsphere = 4/3JII* 

Comments: 

c A5.5V i3S/ 
03.5" 

/'.V 9.5V && 
'11.5 9.5" '■*5~ 

/r, 
/ 

>b> />) L15^ 

5O&ALS 

}6r*L =>S/&*& 

w7& ö?:SO 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

WELL DEPTH: 

Z.I.&3' B.6S. 

SITE: 
Hanscom AFB 

WATER LEVEL: 

WELL ID: DATE: 

oz/rofor 
WEATHER INFORMATION: 

&.ZZ"T.d.P.    IfZtäVScMJMV   .CanL.   «J/A>0Y 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

AunwMtk o.gftr/^P        —^ Pi>*ye&~P Aft***- 
„. .r,.-..».^ Tinr       ' Ol lUDIM^ TIHC \/P)l   I IMP RA SURGING TIME 

BEGIN: ttSO 

END:   //J*r 

TIME 

To:  JK7.T.0 
re mm:*) 
TIP \\\ 3^0 

fri W'.^I'Q 

to;/: 37ro 

fiS)l\H2'& 

PUMPING TIME 

BEGIN:  /5^>//y <£ 

END: SGU/s,,* 
MEASUREMENTS 
TEMPERATURE 

4rfJ& 
^i./T 

*1<*.TS 

4hJ&l 
W>.13 
41.oc 

END: 

pH 

c;,^>~ 
^Zfi. 

£.2Z 

,5-ärT 
frKT 
5,7? 

SPEC. 
COND. 

O.D5(e 
0^056, 

Q°S5 
rt.o5o 

Q.G5(o 

0-O5H 

VOLUME BAILED DURING SURGING: _    .. 

I 
OBSERVATIONS 

Po^p'^7 **  4S&A'-'S 

TURBIDITY 

ifSZ. I 

VOT.O 

3.Z- 
l.(o 

M. 
M 

CLARITY COLOR 
-7&UL -J   7S<7Atj 
ODOR PARTICULATES 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = izfh, Vo^e = 4/3rcr3 

Comments: 

SO 

/ 

-gePfytl % y/^j ^&?ft  *S*c%**>*Y'*) 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 

Hanscom AFB 
WELL ID: DATE: 

is 

WELL DEPTH: WATER LEVEL:  AZSfc* WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN: iZltO 
END:   /5..yS 

PUMPING TIME 

BEGIN: I5sl"°@ 
END:       ^-rtl/rt/rt 

VOLUME BAILED DURING SURGING: 

1 -7 /ÖS6' 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE PH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  H:o0> SO.bZ. &.IH G.oH\ Z<^.k 

To   M'Of »>)^G tc.OO O.OHI w,z.\ 
-no H'.is H8.S-H 7JO 0.OZ& S.iT 
TTo N-JÜ? *8.6>o iy.LH /D.OSfis 5.2- 
77s- -Vß.fZ. 6.7* O.oSR «?,z_ 

T'^ ^72> (,.4*> <2.o3£> "B.o 

END: 

Information: 2 in = 

Comments: 

£3.7 

/© 

617 ml/ft, 4 in = 

■z  &>* °r 

2470 ml/ft: Volcy, = jrr^h, Volsphere = 4/37TI-3 

/9.7^       /?.»^       z5"'^        £.75/       H.7&      *).7&       -7.7£r 

A1.1S t    /fo,yst    fajs t      4.1S,     '*&,     rttt,     /^7=r 

i°        IÖ       JO        jo       m      i°.       LZP ->^^f 
t      Y   I 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

oz/zo U? 
WELL DEPTH: WATER LEVEL: a 73%/- WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool. Purge Pump     L 

An 
SURGING TIME 

BEGIN:  AS: 45 
END: 

PUMPING TIME 
BEGIN^g^ 
END:     -^ 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  -JCoXHXUO ^9.39 /e.97 AI9I I7&9 
To    U£W\0O ^9.39 6.7-1 ex-ftl i5lA 

/ewon 6LZ<o A.SZ- AAS9 33. 0 
/G^O'.oo Xf. zZ- (b,Zl- ö.ieP) 3Lo 
/frSV'OO 47.2S 6.ZI azo m>o 
/A'ttOO 50.<W 5.W 0.70 5^.ro 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = jtr^h, Volsphere = 4/3:cr3 

Comments: 

^ Jt&S ' ßo7. of Sf-nee«/ 

'>o0&*   ; 

/5srr^t   fccimcyü 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: 

/?. 1 '363 
WATER LEVEL:  0»2^'J,P WEATHER INFORMATION: 

Q.SI*TSat    =5 &z?W-'       Duo?/, OAAA 
METHOD & EQUIPMENT: Aardvark Well Development TooL Purge Pump 

SURGING TIME 
BEGIN: Q%)C> 

END: 

PUMPING TIME 

BEGIN:   ^grf 

END:       ^ ZeleksJ 

VOLUME BAILED DURING SWAGING: 
^jfltte- Process 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   0Q'*4£%0 >V6.3| 7„9£> n.ös^ *w.z. 
ö^.Hfro HCe.to'S IcC? O.-0S& 55* & 
n t.'rrtoo VfT.Zt t.&Z- o. oS~* lX3-.(e 

6 ?; j-r.'* o *S<r.3(? 7.1*1 O.OTl / 7-3.5 
/O.ö^'oo V3>8o 1.W O'OfS- /c¥.¥ 
//J.'üCOö </</.? 2- ?,$V O.OTte /Z?,7 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = nr^h, Volsphere = 4/3:rr3 

Comments: 

5V      O.ZH 

I5w«        ff**      l0^N 

/jtt/S   10 s** 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL:   &s6b* WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: Hi&>'° 
END: 

PUMPING TIME 
BEGIN:   JO*'*^ 
END:      S&^^W 

VOLUME BAILED DURING SU 

'7a?, 

RGING:   SOttAls 

tL i    515"<W«S 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To: //ot^to ^W 6>.U, Ö&& 6Bi30 
Tt>  /l<r.*>l S/.oZ. £3?, fi'Oo <rw~so 
-& )(~:5f <W.f<o &v«r f\,oS ?o,Zc> 
m tk'.SS HW? U2H &o>9 /S.7& 
f/o ibK. S3 79.43 &>.IX> o.oZ S.7G 

7/lt>  /*?i ^.^5" Lo-i rtfft .<r,{oö 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = Tcr^h, Volsphere = 4/37cr3 

Comments: 

fz^- 
'ZZ^ 

ID JO /o 

H.'Sy 

to /o        /o       to      to to 

neffC TAkeAi -lAiSfrfiO »*~   77o  + T^f. (802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 

Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: 

9.99'ß*S 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN:  iK^f 
END: 

PUMPING TIME 

BEGIN:    iSrfttf € 

END:       / CrPtl/niti 

VOLUME BAILED DURING SURGING: •=> ZZ-->ftL% 

TIME 

MEASUREMENTS OBSERVATIONS 

TEMPERATURE pH SPEC. 
COND. 

TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: <Z9. \l 7c SZ- Ö.IZZ. m* 
To. <x>.r7- 7,74 0.IZ2 wz_ 
Tin: <njri ~7^c\ n.fsz ivt><8 
T/Ol T/..-TZ- 7M d.iz-z. 104.7- 
7,<!lSW.0O S&.'H 7.U3 Ö.M zi.r 
T><? izvr-oo 51.01 7.6 V ^.III Z1.Z- 

END: 
Information: 2 in = 617 ml/ft, 4 in = 

Comments: 

2470 ml/ft: Volcyi = n r^h, Volsphere = 4/37TI-3 

us 

7 

< 

FiszrT 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB' 

WELL ID: DATE: 
02/Z1/9T 

WELL DEPTH: WATER LEVEL:    AC& WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Weil Development Tool, Purge Pump 

SURGING TIME 
BEGIN:  J*K6C> 
END:     W3* 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

^ 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = rcr^h, Volsphere = 4/3rcr3 

Comments: 

**/.*: Dlf%? POMP *>* *>  «■"** *"** ^   ^ 9L~"S 

'tfMP ,* 1,«&0J°J°1L*-^^ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



GROUNDWATER SAMPLING LOG 

PROJECT:   551ß SITE:    -^ WELLID:bPt^-e>-iov DATE:TL/.l^-97 
WELL DEPTH:      |9.f>3 SCREEN LENGTH:   £ ^ WELL DIAMETER: 2" CASING TYPE:   pyc 

MEASUREMENT POINT: TOC WATER LEVEL:   -i   2<Ll WEATHER INFORMATION: < , n              \ c>   -\ 0 s 
j               t>L>r.na  ,10-7    £- 

METHOD & EQUIPMENT: i_ow plow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene |<Wf &^ \\o>S£>0 b+oc \ &1 l-l^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) *C mS/cM A/To> Wg A 

T0:    \5\0 2  7.Z.0T«, 

\%\<& y 7. f/*   Iiz-S^IA 

IUI v 7.^8, ; 065m A«; 

\¥U, MooK^cl i/ P y^x- cell V-7.M»     S-5r.,l/W 

ITZ.9 ^1 fl^l   b* Jit-V «u*^j 

\y^o 10. $6 ^.H o o.oes 9.3 H81 
132)3 /MT- HMT- CP.O&S, -7.S il.66 

1354 5: 7.4 z.   Soo-V^ 

iSS6 1/33 L\M3> 0.0$b> -5.5 11.63 

I^ST1 l/.*6 n.m O.OBS 4.1 11. 6T_ 

END: 

SamDles Collecte 1   2WMI   VOA    <WV   7.    ßt*Wcu*L   ^ö~l  V£>A   .   ^A.   iOl5)- IPZ-Z- 
Information: 2 in = ÖlTml/ft, 4in=2470ml/ft:Vol^l=7tr2h, Volsphere=M^^     '       " 

£ l/ol £"7 goi. 
File: GROUNDWATER SAMPLING LOG.do 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:      7_ WELL ID:   (-A^J                    DATE: i^V^ 

€> »«431 

WELL DEPTH: SCREEN LENGTH:   j e  r , WELL DIAMETER: 2"                  CASING TYPE:   p\fQ 

MEASUREMENT POINT:  TOC WATER LEVEL:      -7  ., WEATHER INFORMATION: <~                  „ 

METHOD & EQUIPMENT: j_ow plow with Grwidfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene | *—' ****»'• j0.3 ^ b-W |futnf 0,'*l!   93, 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pr < •->.SPEC. 

■^COND. 
TURBIDITY _^DO COMMENTS: 

(units) "O r»iS Am hrro Pij/u 

T0:      1HD5 
1M0? SOCP/vil/rvi.V) 

mi 72 6 7    iD£ü«U, 

IMN y^X Cel 1 90O »M» /rv, 

\A\n 7.2. (^ 
(4l£ lO.^M ^.ss O.O8H Z3.9 tf>.96 9TX3«A\ /*U 

\M2_l io3\ ^.05 O.OBS 2-/.6 /Ö.86 
miM I0.&2- ^o o.od^ 2S.S lo.en 
1427 \011 •^t 0.03*4 Zl.Z 10.03 7.261     9(90^ l/m 

TOc? ßUnscui ou J- v^x cell be< SHAJSCöV h\«/U Tor U> re*ii «^•j 

1433 IO.-72- 4.62. 0,o64 4.4 iD.ea. 

/43k fo. <bi 4,«n 0,0 $4 4.o 10. <n ^OOH/L/*. 

H39 ID.1*4 4,<J<> O.o5(* 3.4 I0,9(P 

14M2- 7 0.64 H.99 O.O&A 6.Ö i0.9i 

1MH3 SOLTAAWS ( roikofe4 

5^=}, "ff* 102^- tOZb Itoö  ßz/lll c^-ta 4-» i TS 

- 

END: 

' 

Samples Collectec 
Information: 2 in = 

1:    "^X^Ön-iL   I/O As   tf.nd   2.   Rep\ica.fp    4ü-«L 1/0A5 
617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Tir-h, Volsphere = 4/3-rtr3 

3                          J                             J              File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:           . WELLID:   ß/oz_ 
DATE:   ^/97 

WELL DEPTH:   .^ u *>** SCREEN LENGTH:       1 WELL DIAMETER: 2" CASING TYPE:  py£ 

MEASUREMENT POINT: JOC WATER LEVEL: ^   .„    . WEATHER INFORMATION: 

Mt i MUU * tuu,PMhN.: Lovv F/ovv mf/7 Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene     | «wo«***'    n.S" J*  fcrec.  |p,AI"'52;/* 

SAMPLING PERSONNEL: Cftr/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO jr. COMMENTS: 

(units) t 
c PH S)TO ^/i 

To-    o<gzo 2rn/zrfj> Pu *P 

Ogz5 Ce KHJZCT ^i=«.C. 4.48 

f o63o Q.zo 4.57 .0Z& ?e.<* G.'SZ 4.47 

0&3S &.qi 4.72. .04-? 11. z 6.1.*) 400 ^ 

063b q.ib 4-, 77 .©«-( -rs.-s» *, 32 4.^9 

OBW ^,5+ 4.65 ,o5"z. $8.7 3.fel 

08+2. 9.67 4.86 .io4- si.e 3.i ? 4.4 9 
^      /irf  

o6*£~ 9.+e 4-e^" .on 59.0 3>'9 

&&*&> 9.4-3 4.ffl .083 S-7.Z. 3.o4- 

I. 

1 
o€5/ <?.6@ 4,<g' -.o* s+.* Z-9/ *.49 

oe?*r 9,Gl 4,70 >ot5 Z.4.-5" 2.S2 
^ 

04oO 9.86 4-.0I iO*e ZS, 7 2.93 4.49 400 -^ 

OWb /»/**&> ■? 

O^Ob 1.1+ 4.ßL .o^i. Z5.2, Z.93 

Ole>9 9.88 4.8Z ,o+) Z-¥,« 2.96 

o9/-z~ 3.93 4-. 193 .OG+ Z4,9 3.00 4.49 *oo £, 
Gl l"? 4.9Z *.gf ~.o+ '3.6 z.?4 
0°)Z4 9,27 4-e/ .0 05 fz-6 Z.<?4 c£tx. 

L, 0°H7 <h,ZO 4.62 .©3ß iz.e Z9Z. 4.^5 740  tr, 
0<J"53 SA-MPcce rArßAJ« ̂  4,^Z ^»5> Ä 

^ 5<^>u£D DtflC  TO iT? /** sesbRe SAA)ftj«JC4/ 
d     ■■ 

END: 

Samples Collected 
Information: 2 in = 

:    t„  4ö4ilflA    (*fO 
617 ml/ft, 4 in = 2470 ml/ft: 

/*-S\/l4 •Li 
Vole = A Volsphere = 

4<- 

4/371^ 

8t£. -fiUl'üW-t-IJ   J/ZJIAWi  J.U *!LJ 

|\/0Te:  D«*>- -*Wf   $*"£!>  ""bO f&s,<i\oo * fih-S File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

Q 

«0 

o 

:L 

PROJECT:   5518 S1TE:         /                 ^lUDpPui'ß,oz. 
DATE:^AA-7 

WELL DEPTH:    i^O^ SCREEN LENGTH: 3                   \ 
3* f* 

/VELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT: TOC WATER LEVELy^^     1 WEATHER INFORMATION:    ,. - 
C<xK , CLOU»*/                 ''   C 

METHOD & EQUIPMENT:  f_ow F/ow w/f/7 Grundfos Rt 

ted polyethylene         \ 

idi-flo Submersible Pump 

TUBING TYPE:   yef on coa />»«P ptPr«.          /   ,         1 Pint.'   ^       ,-£:   ,, 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO J- COMMENTS: 

(units) °r. tiTO **£ £&c 
T0:    I003 PL>A\P Srfl^- -£7> 

too G /.7ö 67o  -Z 

ioo8 /.7t> 680 SL 
/OfZ> Cew'ScT    < -EU- ^so ft 
/OZ.& /ZGcAt /de* vreo   5 f Cci Frc co^^>ocnoirY 

/oz? fZ£corJfj€CT~ CECC 

io?>o ID.69 A-^O .065 7,0 1-56 

/0 33 I0.&8 4-.1L ,6(Z n.s i.az. 6Ä> Ä> 

/C?3& /Ox7/ ^-.e6) .OC\t 6.3 /.zs 

/O3? 10*11, -h*9 0.O°)i + .°l 1.2-4- 

/0*t io-lo H-<?0 o, 015 6-0 l.^^ 105 6 DOr^U/l.i 

IDHS \o~tn H.ZI O.OlH H-<B [.7-0 /   0 *-.          1 

\OHl CoU.zc.Tej) 'S ^v^-ouz i 

iOSO ~?tr ~71DI*L/*>» 

END: 

Samples Collected:   2. x   <frO  MJ    Una    f.*««, # /|47. //4jf) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft\ Vol^, = n^h, VoisphBre = 

for   PwC-9 flkA^eeMfJT T?>c.   /otu> ? 

4/37tr3   /j/sre* &zCA<.ibfiATi*J%   *Pf-c> a>*JO j 
7H£ tjOVBi.R.6 COCKLE ft^f;oMr;t<- 

RgCOA)A>£CT/HjA   TO    C£^t» O^C^ '»^/'*' 

,00 ->,0 9->,co -*.d9 .... 
File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

B)o6* n& PROJECT:   551g SITE: *Z- WELL ID:, ppuo^ioo   lDATE: 4-zu-?7 
WELL DEPTH: '5 SCREEN LENGTH: 

IO' 
WELL DIAMETER: O» CASING TYPE:   pyQ 

MEASUREMENT POINT: fOC WATER LEVEL: 
\^ 

WEATHER INFORMATION 
foci*  (L^o^Y  C£?eC.BoC£g> 

METHOD & EQUIPMENT: Low Fjow w!tn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene  \ ?OM<> ptqnH =.   [-7 ' ^-foc       1>IA<~ ■• 

SAMPLING PERSONNEL: CAir/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) 

T0: 3I7 tov<f  O ^ y |l.v? 
Iftie» 42L 7LPQ MI/ >niK3 

^2C7 ll.^ "Ho «nU/^\»t>l 

L^a. 1 IgD  M   L  /KAtKl 

_&21 Coo^Eu :mi> i^ Of^Dg. 

jSZ^ p£G»Ä^ LJPGG^ K^& luio ~?2.g>  t^L/f-xvtQ 

3$.2. 15. H 5,p7 Q.4&3 ^■o '».<*£ 

Lä3L '5,4-? 5", ^4 (9. ^ 1??3,5 11^1 
\^h 
l^O 16.57 5-/4 o.&.*> no.o /.9S g2£>nol/m./) 

3-H 1U>.93 5.53 0.5^1 .ILß_ fr-Z-ft 74 o M,l/ko 

IM& |U>,^5 5.55 g>57j (g.4 11,1 

I35(P UP» 55*) £.5fe(. 1S,5 i,47 
I4PD !b>gP 5,(gQ £>^Z ^TJL n.-H LLM Cpgp ML-/K,(K3 

1c)o' 

/Mtfg F~1usl\sul ■Cell 

l4n~ rb.^ 5.4g Q- (o»4 15^ \z.^ n.s? 74o ML/IWIO 

f44g> 15.0^ 5.^8 p.i*n Z.3 12. 1* Li2> MC? ML/MII»! 

1451, l4.U» 5-55 0. l#liB _2LJL J2^L JL3& k4o »tt/»o»A 

J4£k LLil 5>57 °-(QI 3.1 It. il 

li£l (Vom e-r:rc-ft    ^A. Mf\f Fv*?, 

END: 

Z x.   -40 mu    VftAS    j     ^fe* * K^fe,1599 Samples Collected:  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = 7i?h, Volsphere = 4/37H"3 

Püf^E, \/e>u»v^;3 + 5 +6 r5 

File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:            7_ WELL ID:    c,^- DATE:  ty-2.6-«)-? 

WELL DEPTH: J^   , ^ SCREEN LENGTH:    I WELL DIAMETER: £" CASING TYPE:  pyQ 

MEASUREMENT POINT: TOC WATER LEVEL:    Q ^ g ^ WEATHER INFORMATION: <r                 , , o ^ 

METHOD & EQUIPMENT: Low F!ow wjtn Qrundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene \ ^fI>^^     (Iftb-W        (°^l:    77 

SAMPLING PERSONNEL: C/jr/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO y COMMENTS: 

(units) 

T0:    \U04 g.47 
\loDB &.T3 &r^   970^L/MIü 

ILPI6 &.i\ grr^rr   'JOOM.L/K* 

IUIU BCx4 
Iü2l9 ft.<*4 "SOG I^-O- / »^ 0 

lie*2-4 LcOfoci :TfLfc    "^ OODK. . 
l^2--| £,t*4 5o<P n-vV /  AAl/\J 

\isze> 14. (el 5,>l 0.3^0 8.1 (1.(5-^ 

IW52. I4,r*> 5.*2f7 0."?>le5 a 7 l\.l\ 8U So© MX /NV^ 

1(^0- iS. c? 5.-53 ^^Le-5' 7,1 \Ö.e>\* 

ICe^Ö I5.Z.£ 5.55 ö>Bleb ,5. LP Ll.OZ. 

IUT 15.74 5. 5Le 0.Z51 G<0 W.o-b, 

\b\fh lli,.^\ s.sc o.-h^l. k.<5 lö.°il 

lloÄ l-^.o^ 5.5U 0^if& 9.«? ll,V2> 
IU5(? Kio^et) C^LC 

HDD l4,tt* 5,57 b.'bKsO, S.4 it.95 *5^>^ HL/HJO 

17&4 M,£7. 5.^ Q.ILPU £z> ll.&Z. 

noß Cot-L,Cc-rni ^A*K|9LI '-"> . 

END: 

Samples Collectec i:       2X40ML-   ^ßA's.         *gr~l    ( £££>•*•    Moo , He>i )  •+-      | x 4o^e ecsoi«*. t 2L"K. 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: 

4,6 t 

Vol^, = Tir2 

4.D + 

h. Volsphere = 4/3^ 

£/7$ GH 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:      ^_ WELLID^p^.ß,^ DATE: tj -21.97 

) 

WELL DEPTH:      f -7   2 { SCREEN LENGTH: O  ^ WELL DIAMETER: 2" CASING TYPE:   pyC 

MEASUREMENT POINT:  7QC WATER LEVEL:   7   / q WEATHER INFORMATION:  =r                    . _ 6 ,. Ounnv   12   c 
METHOD & EQUIPMENT: Low Fiow wjth Qrundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene    \ P* *-* Deplv- -£}.'{ f^-1 o. O f 4 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and UU arfi/ dilrira (Ml CSV  ft-r-t—i /W^G 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO bo COMMENTS: 

(units) Kiro 
6/£ 6*^,4) &>m }L 

T0:    1/2 7 (500 w>        c.zs 

1239     S+c ̂ A^<jf    <£7\Si. -   f.VotC C£,"-t cv.^ .-    JT lc »U3 v^4 e,   rjo IbOr* 1   /iM,^ 
YVv~4> M-   lö.Of-l ^+»<-/ Pt^VVÄp   OA c\  do ut 

IZ.-S7 /0.3 /■«.    ^-,C lO -9- foso/*.« -J  ■ L-J'  1 1 

J2-.-5Y 5.5% COH? H.2> 9^7 
I2-JS7 /0-53 5.16 o-üM*? *>/ J5-0 OJC.-U. I <^t! 8-!^ 
)§■•&£? lo.S^ H-1Z c.ovg 3-6 99-5 

n :°3 to. HI 14 Mb o.o-n </.' /<?£.c2 

/3:o5   U Ja.-f-e-> ^^, \     a ZO 

/3;o& 10.2.5 ^•36 O.OH& a.,9 99.9 
/3>'o& /^D-LO ns. le u&u-< .    8c9 ?75 m 1/mir. 

ll-.ol IÜ.M3 f.z9 o.o^B 2.7 /oo.Z.   ( 7-/9Yd rV^/L 

13 :rz- 10.11 H.32. 6.0H9 2-c O n*5h <?.?0 2.3/o   c U'fc^c u 0 ^ 

w-'5> 10-75 H3* O.Q\<2) 2-5 99. b ( //.^ i.Ic^ cix^* u bD 
|3,:l^ /0.13 <Y.32- Q>OH& 2. 1 93M bo.n) 
(S:i9 y- 8.11 
h'^ F]o\^   <~6- T^ "7 E>0 *^J /+**. < ^ 
13:2.1 10, SO V.J2- o.oy& ?•* ID.%2 

IVV* y s 8.OH 
1^:2-7 11-01 HMty CM? 2,0 16.^3 

Evxd 

END: 

Samples Collectec :   2.  VOrwi   voA    «"'«^    2 GWJ   o-T   /VC/     S?    IOo~l   c-W 100"% 
Information: 2 in = 617 ml/ft, 4 in = 

"eJUjc prole, 
J   Purere \> 
vtk.    ~ 

2470 ml/ft: Voicy, = Trr2 h, Volsphere = 

<5W   [>Ct 

4/37tr3    IL 
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GROUNDWATER SAMPLING LOG 

T 

- PROJECT:   5518 S.TE:  2 WELLID: £>iC?7             DATE:t,.2Z-^-7 
WELL DEPTH:    IM   Q r. SCREEN LENGTH:   i Q   rj. WELL DIAMETER: 2" CASING TYPE:  pyQ 

MEASUREMENT POINT: TOC WATER LEVEL: fQ 39 WEATHER INFORMATION: riQUjL,       \ $ ° f 

METHOD & EQUIPMENT: Low plow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene j pyrwP O^L* lV6.5*b+Pc|   70 W*. 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) °<~ Hfü r^/t- 

T0:   Ifciq 

\b1£) FbvO &*r iv> I /*M;«\ 6-75 n\l  /mtn 

\k>Uo Virt   M"7- IÖ.H7 V^ ^-162.7 ysx 

\(=>rbO io.so 
4- 

7 5t—i"ö. ->,jr 

ft?>D |C .62 638 O.05M 3.0 il.OM 

lk3Z szs r* 1 /<» in 

i6*>3 11.0° 63C7 Ö.D57 I-8 iO.fcZ. 

ItßM M60 m I /Pnici 

IfeSS iO.^5 V 
1 b3fc M.3I 6.2X Ö-Ö36 I-5 IO.T3 

I&3 9 H-5C7 6-2-3» o.OS"7 I. 2- ID.59 

{6H? u 3ß,iMple. s coi'k ■MA lO.Hl 5 

noät p^n^nAu^t bU*4< 
1110 [0.3} 

v 

END: 

Samples Collectec J:     2-   WCW    l/^>'\    1  1  E<j,;,Pfvu.J rst<wAc 
Information: 2 in = 617 mim, 4 in = 2470 ml/ft: Vol^, = n^h, Vol5phere = 4/37ir3 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 S,TE:        2. WELL ID:    Q^g                   DATE:    t/.^-97 

WELL DEPTH:       fi 9^4 ^ SCREEN LENGTH:    , gf,. WELL DIAMETER: 2" CASING TYPE:   p\/^ 

MEASUREMENT POINT: TOC WATER LEVEL:  /,  M WEATHER INFORMATION:  S^OcA      /5*c 

METHOD & EQUIPMENT: /_ow pjow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE Teflon coated polyethylene [ «W* &^u-   £3 ft ^        [ ow! 79 Hi 
_.,      .       _.              ,.   , fssni            _f ■« -     *%u i       runt r*\ 

&&LO SAMPLING PERSONNhL: U//IK> Dldliuui (jou; diiu-mttrty UIIUM (im-o/- 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO f COMMENTS: 

(units) *c MVt^ N1U A^/L (A hhc) 

T0:    0&n<>Bzi f»»«0 "sta*«ta L 

Ö830 lZ-o') 

OS^X 730^/01,'/, 

o835 C<nv/uecr£D SöNiD   *F' ■£«. /ME"/«* JO.EU&JT /I.99 to 35 M.I/|UtM 

D83£ &>Oml /mi>. 

08^0 ,'Z.ot 

o84?- II. 70 s'.az o.ns fZ-6.3 I.OI 

08MS IZ.02. 5-Ö5 OAT\ 8Z.5 o.GS 12-01 feoo^u/m^ 

08M8 /2.-19 5.g7 Ö.I7M 60.^ 0-78 

0&5I (2-3Z S88 o-ns 50.5 on\ 

O85 H IZ-H3 5.89 Ö.H3 30.3 o.t><° Cad^wZ./^,,-^ 

c?8S7 ll. SS 58? o.ns ZSM Ö-6I 
~^>/)rau'*CMJ! Cell  

£>9oo IZ.S& 5.92- O.I77 ^5.? AS7 /Lot. /   Äe/ur«** M*e*yu,*ij(i 

o?^3 /2.6V 5.9/ o.tf-^ IZM O.bÖ 

<^^o^ 12-71 5.9/ ■2-1. Q 

d^05>£>9 11-13 5.?*- Ö./7£ ie.a o.S\ 

ö<?jZ /2.15 5.93 o.ns 17.3 O.SO 6^0^/*.^ 

09/5 /Z.87 6.93 0./-?"? i^.i O.M8 IZ-OV 

ü9l£ R.8S S.93 o.ns l*tH a.Hi 

Ö9ll Co/ ((LeJteJ. SrtLLAjlU \s> uwvpi 

END: 
Samples Collected: 2. <L\Oyyl\, vöfK* 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = nr^h, Volsphere = 4/3^ 

(Sag.*,    W5 •/</*) 

frctpVek: H+X5   > ^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH:     £2..S 

MEASUREMENT POINT: TOC 

SITE: WELL ID: 

SCREEN LENGTH: l^v\ 
WATER LEVEL: 

<?.I3 

DPui. 2>(CR 
DATE: 4*2.9^7 

WELL DIAMETER: 2' CASING TYPE:  p\/C 

WEATHER INFORMATION: 5 v**y    \1°CVX <U>M. 

METHOD & EQUIPMENT: f_ow Flow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene \^^* QcyH'- ^ n b^c 
DM'- 

SAMPLING PERSONNEL: Chris Bjanchi (JCB) and Mttfjy-X5ikJ&a-{Mhe)~ R.&UJ 

TIME 

(units) 

T0: 
» • . . 1       1   ,- ..  /.     .s:  / / ^ L. j.1. >**.l* / ~L+,J-4   /Q Oj^Jt C~: e^\aff^4 

&<?1\ 

09W 
&W1 

OJSO 

IDb^ 

TEMPERATURE pH 

fiu*~fl S+eudetU. 

fifu U 

yv\C^Sv 

is «vufc. /1 

ynte^&vrceL OCJC_O\JC^>. 1 a-r «feox^f O.I fl , 

üoz.puJ-&. re-i+nUtC (,VN e*«*e2 o-oJ fV*i*3 5* 1*»* 

/<7Z.i 

/02.V 

\OV\ 

I030 
lo3^> 
\D3b 

o^°l 

ObU~\eL drop   -jU.   floL- 

CbKIUeCTBQ 

s\cA^>eA 

IH-38 

IH.76 
/5./Ö 

I /HA)VI . 

SPEC. 
COND. 

•Vo 

£vfc<s/   <^v/j 

&+ dr-QL**} c&gi*» * .   5-fg{) A gg£ 

TURBIDITY 

kJ Tu 

eliis<faJC-l afe*"57   / 

CtdcM.I«tf* "t-   L*i   n»L> 

iTx^e   060 .*** -ti> V ( 

"yoKjQ Q+s*l C*.ll 

Flouo r&^-C ct,<?<ft"~ oV^ WAfcfr^VA»^/ 23f/ 

£>.£><& 

6.0g 

15.4*/ 

[0*a 

\oHS 

\CJQ3 

05! 

055 

15-65 

15.9 

/6.Z5 

6.5^ 

lfe.£>9 

£>.o9 

6.(1 

b,\i 

e.nt, 
oMb 

DO 

**1/L. 

OAACX. 

/zs U les 

COMMENTS: 

S+kf**. 

I0.13 

/Z.60 

OM-"/   "H*. J„f 

ZOOr« !/*(<>? 

fot« 

o^i/MÄ; 

wi «u\«£ At- V/«} A4? 

86.2. 

0./76 

0./-77 

6.178 

6.(3 

<£./4 

6./5 

e^cx^o\su Qi\\?ihA 

END: 

6.ffc 

d>.l&? 

o.ne 
o. )8z 

OA9\ 

7 8.7 

119-7 

<?Y. / 

2:. 56» 

/3.60 

2^-1 

Z7-t& 

Z.HS 

Z.33 

75-3 

6S-9 
32>-Z 
*/£.Z- 

72.7 

2./3 

l-o« 

1.9-7 

L8J 

l.ll 

.&o 

ZZ31 

ZZ-03 

ZI.33 

I2,D WIL/HAI* 

10~l h /vv>r» 

l30K*t/>ui'n   gKJjfc^ TAJC 

/2 S •>*«./«, j,' 

Ss^i/*^^ 

►etjfc^f n4i- 

^LS*r 

2 I. to 

Samples Collected: 1<W^ voh ( <.^.^f 

ZJ.Hh 

i isu A*- 

/ "hOr*\ //*!/* 

rtl/ v 

I1I7- i-t'gTj 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = A Volsphere = 4/371^    Sck*^ &0 P^^   ^63.2- ^ I /jf4 

SoU*tS^pucl   Z*   Prggv *  Z.&7H tff 0-2395 f/* ff0.oxo^> 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:      -> WELLID:Dr^-&l!>0     DATE: H^M-97 
WELL DEPTH: SCREEN LENGTH:   O^^*,^ WELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT: JOC WATER LEVEL:       /f>    j WEATHER INFORMATION:/- f         3        uiOr- 

METHOD & EQUIPMENT: i_ow plow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene Pc^c^k'-    ^2.A              (Dial-    -7-7 j_|^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO T COMMENTS: 

(units) 

T°:    ll^ 
ii*ft oil S 

IK9 S.zi I6CO ^ L /«T\ir\ 

KH7 S./5 550^/WA 

IM9 Cor\ncchd So/»«/, Si ■o^\   l(y*fi /Vv^ 

U5l ^ &i^ 

HSH 1.M y.&7>* .CP.069 TZ.1 IZ.11 ~700nL/^>» 

II51 -7.95 H.ll Ö.O&7 <37.& 11.13 

I/5& &SOr*t-/r*ifi 

\ZDD g.-)3 3-15 0.0 67 i£>6.2> 11. So 

IZ03 0.ö3 5<IH O.Öbl /y.5 11.56 Turhi'd^h Pi)k 
IZOH Rr^s«.  SO ■ni 

\ZO& —  (l<--a. n^^ccJ"   5 <3>M^. 

)IOJ 8M> 5-3S 0-061 H.J //.9ö 
12 II fi)'r uA 1\M , £i/\cir&w d -T/öUO 1 -oM.   fbr V-o SJtwi* :* 

12 11- 8.53 5.^5 0.061 /in mo 
niH 1"ZO  rwi. /AII/) 

/2/5 9-16 5.S8 O.061 IS 3 II. 59 
ll/g 9-8S SMI o.ölj 87-V //. 83 6"20r*L/r*ir> 

J22.V 9.(3 s.yo O.0G& Z3-0 11.13 Jj- 

\Z1-L <-/75i^L/mio 

\n% 9-^S £-3? Ö.06& /S,7 11.10 C>i*>w.^«. Oiei/W/»«q -/o   78Ut 

win 3/H 53-7 0.06? 83 II.6& S.lM Hlor^iliY,;^ 

\n^ LAAf-reo-VCA Pl/AAf    CUO. I   OJ^CLAA   "1 • 95/4. + I0U1 U.&J- 5T-c^pe^ 

P£& 113 0 8.9H 5.39 O-06T ID.t //.69 
ENBr   (231 9.07- 5.3S 0-£66 8.? 11.61 Z8öf*L/'*/'i 
Samples Collectec :   7. ^HDr^L  i/OAi   +  2   Dupi    f 2 ßcfil^aHes   s,ö/o5i-/c56 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = n^h, Volsphere = 4/3^ 

5ck.wpOs  Collcc-h^cC <P 1137 
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GROUNDWATER SAMPLING LOG 

y?t>\ 

PROJECT:   551S SITE:      2. WELL ID:       ^Q DATE:4'M<<?7 
WELL DEPTH: SCREEN LENGTH:     . ~ / WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: JOC WATER LEVEL:     1 A  7/, WEATHER INFORMATION:    n         ^         4Z* E 

METHOD & EQUIPMENT: Low Flow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene \ ?**■* V*-v<*-\V           \ 3W. :    7 g, |4t 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) *£ WS/cn hiTÜ *s/u Vife KT>C/ 

V    I'M! PC/WA/O on 

I3W IO.II JOOrs\l~ /<*,}> 

I3l7 
I3I9 10.11 9OOrr\L/f^i'0 

^2T- Conn ecke , So-nd 

WL1 B.&5 5-46 CP.Oll 5.1 IZ'OT- Ib.in TLO mL/misi 

\V>o 3,5 to SMS CJ.OIZ L\.-> II.-76 

9.^ !>1H O.OIS H.<£ 11.6% 10.I G L\O0™L-lr*ir) 

Ybtt <}.o7 SAf S.018 3.to 11.72. öAO^L/^^ 

END: 

Samples Collectec J:           ZK.&>MC   v/PA's      (SP^*:     1^51  - /o ^ ) 
Information: 2 in = 

? 

617 mlAft, 4 in = 2470 ml/ft: 

= 4.6 

Volcy, = Ttr2 

0?AL 

h, Volsphere = 4/371^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:         (                                    WELL ID:    g^g DATE:    5.9-97 

WELL DEPTH:    , & ^ ^ SCREEN LENGTH:     £- /-,          \ /VELL DIAMETER: 2" CASING TYPE:   py£ 

MEASUREMENT POINT: TOC WATER LEVEL: 3.5^7            ^ A/EATHER INFORMATION: ^^ ^ ^    , ^ 

METHOD & EQUIPMENT: [_ow /r/ovv wjfh Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene P^D^tW'      7.5   STi                      (°'V|     £5"//2r 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO * COMMENTS: 

(units) •c "Vc** MTU "3/cr* f4  kW 

T0:     Oß^l ST^RTEZ* PUNA?  _—*.  

oe?0) (j£^ 5*C u> «BCH/ <*?£,£ 3.^3 
Q&OWl> ?,<7<? 90            ^ 

o^c?4r Cp&>r>PtocJ f. 
JOU> Rfirtf 4v©C> 7& 2L 

O^'O 4-.tl f*gL 
O^/fo C»^^<LCT   $ 9fJ\> ceu. ^.9ö 

oqt+ /0,°l() S.Z°i .o°iö '3/*- -V.7^- +.gf ;z* tSr 

ol-zr? 1 I.02. 5".3-<b .0^0 /5". 0 A-.70  . fc-«U0«C 1: 

OJ-hO ll.^l £~.<o8 .o^ Z.+.S 3,5C? '»-> 
£.»»( 

o133> lt.C*°> ?. <?o .o^2> /e.y -&.-70 ^.<e<afc- /5V?  j=£ I 
<p93&> 11,11 ^".97 .0^ 14-, 2» Z.bZ- 

0*)?°) //.77 & .01 ,o°)2> /-z.z z.&g 4. S3 ^fc>   2*, 

Ü w*i. 11,73 CO? .c^S~ ?.z z-a9 
01 *g ".£2 6.06 , 10 /6.2D ^r% 

01+8 //.<?4- &.0& .«*?& /5"-2. *r,l£ 

0°t<5l 11. Iß (=>.o"r • etf£ /z.7 5,0g 4.95- 

oi<?7 n .$$ SI9-7 mo°>?> 1/. > 5~.4r\ / 

1000 1 \.&£ 5.99 .0°)G 10.6 5".7'4- 

lO.O^ \\.°io &.00 ,0=1-2> 9.-L r,^ J 
(OOQ, 11.94- S.97 .o<%. /?.#" fe.z.£> 5", 30 zio ^ 

lOlZ. CorUScT     t ;>Afl)Pt&. 5 

END: 

Samples Collecte d:  !L x    AO ml       Sink       {****.    ll^   1 I S±    + 4 6«*,t>. ftlnK*. f i/5aiiOfeJ  

Pv/^q&V#i-<:   ^.o 
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GROUNDWATER SAMPLING LOG 

ctvWU 

PROJECT:   5518 SITE:            | WELLID:  „        «,-,» DATE:   5/j/w 
WELL DEPTH: /£>>z? £ SCREEN LENGTH: £   m WELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT: TOC WATER LEVEL:    ^ ojfr ^ j_g WEATHER INFORMATION C(ou«L| <we*a*},    l3°c 

METHOD & EQUIPMENT: Low piow m^ Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene \ r*~* &*Hu: 1-5 -ft OrtA J 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO 
.£- 

COMMENTS: 

(units) •c /(•At (JTO X- ^  Ato=. 

V     lö3~? J?l,A*fiSfa/ ./^ 
1041 Cl£ ZOO   -^ 

\os& C0A/JLS£CT    5C *JS>  act- istijlN ?U>\k 
to& //.f6 6.?z • 0/Ö $.0 /o.ei- t- 

105-7 n.7«f Z.Z'Z ,000 I4-.1 I/-Z-3 

f/06 /z-, ■ "> 6,A*r ./57 zz.1 #,3f 6.&-Z- so   ^r.^ 
\\0°i /z.3>l L*TA> .l& 10.«- 2.JZ 
\\ it iz.^9 Co «?}$" Ab°l 5<s.e 1 ,?o 6./£ "5o dz 
li 16 /3.«5 C>.M »til b&.& 7,<*l 

H »9 13,1* &AZ~ .n 74-.OÖ 7.76 
1/Z.I is.-zt. £.«-* .11 7/.5"6 1>U 
lit«- I*.-L\ £.56 • 1&5" too.o <b,Z<o 

ll ZT l«h*1- t,.z°i .16,7 71.-7 4.93 C.xz. 

</32> iffil fe/Z-7 • W °)B.*c 4. £7 SO      s*t,J 

U3& \5.-Z~? G.tX. ,7£>?> tOt.b 3,4/L ■ «*°    fts 

A 

1 
I« 

US'? /5".4l 6.Z3 .^o3 %A 3.4-2. 

/(+! I5.SG 6>,zo .ZZ-0 ei-.z. 2-^3 

M4-5 Ife.^G (oil°\ .zt>t> 7+.z 2-70 

//«# /fc,7Z 6 -18 ^z-z.4 9*.@ Z.Z*r 
tl 5"l CoLLgCT   - *ro?Les ft»*»   Writ . JJor AH/CI4 

0 

END: 

Samples Collectec 
Information: 2 in = 

Mrk •• COL 

P«/, 
0-« 

i: Zx 4n «1   t DA           /stajfc  i\5"7 .  11 6"P; 
617 ml/ft, 4 in = 2470 ml/ft': Vol^ = 7tr2h,Voliphair= 4/3^ 

4 C7.65 f+  off erf PVC ^«.UCM»*}. 

AAP dU^H- OAJJL i*sodt* l&j*Ji   MJU,WC   $Tbr*       File:GI IOUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:        Z WELL ID:      fc^^ DATE:  5.I.CJ-7 

WELL DEPTH:   , ^^ LJ SCREEN LENGTH: 
I3T> 

WELL DIAMETER: 2" CASING TYPE:   py£ 

MEASUREMENT POINT:  TOC WATER LEVEL:       /    ._   r. WEATHER INFORMATION: <?                    . Qe>^ 

METHOD & EQUIPMENT: [_ow Fjow wfth Grundfos Redi-flo Submersible Purrip 

TUBING TYPE: Teflon coated polyethylene P«**o o*^k!  ^i ^   \ o r^>•* 63 ^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO * COMMENTS: 

(units) r *"5 / 
/e<*\ »TO "^ & U*fc) 

To:  /OOI puW   t>lo *4&l Rj*P   OTRRTTSD 

\OOb £.£7 7Z0^ 

\o\ I £.&7 

iOZZ. C*>*VA/£cT'£ 0   Ce<n. /  C/C**rz cS   d/lt   * Vexir ie'fi 't~  Ci>7tm Sc-"l\*j      <£<,! t. 

tozrr 6.&8 

iOi2> R^boCP D   FUOK ft/vrfc 

/O3o KM 3 H.6>*i Ö-037 HHA 7.53 "o 2L 
I&33 n.«n H.10 0.039 99-1 7.2 5 

»036 15.11 H.11- Ö.Ö39 H7-9 7.23 tf Knotted. a,r bubbles »»J 

i03? /5-01 H.l*4 £>.03<5 76.7 7.2? 6.66 6oof*.L/„,„ 

10HZ /S.05 H.lb 0.03S ■2.12..3 1.H6, 

IÖMS t>rW/\«<i. S< >w^ cell l)ecft<^t< ofA'f   0' TwfV. ^>c«l ><. 

jo^-S /5.4-S" 4.gl .039 7fe8.3 7.IO 6.fcg 420 ^ 

io5t* ÖA^i^fO      Se. ^   cgu. &&w»e " ?   Afüf P, "" Äcsrcic r^e £ £Oi or UME 

(057 /*3$- 4.70 .o+G 74.4 7.5-ß 73O   ^ 

II 00 /5.ZZ- 4.7*} ,e>S<* HI."7 7.IZ. 

II 03 /£> .ofc +.77 • 0 3<9 7.«5" £.6>«o 

// C?t» '&.OZ. +.7 7 .03«» Z45".4 fo.'n 
HC?** / S.iz. *.«0 ,e>4-2. 2-60.4- fe.5"£ 

M'Z. £0.0Z -K6l • Cf-f 32.0.C> fc.34 fe.GfS 

In 5 iO.^r 4.8© .0«M 377.0 fc.4-7 

l\ v ß '1.'* +.7g .e>«j* (,3G.l t.g| SCO           M.»        <Of/». 

I'tl ft..«*«» 4.-ao • 0-J8 7 99.5 7.1© fc.C.7 45-0 «*, 

JI24- 'S.eg +•86. .O^O <76i,8 fc.74- 

HZ? SfcOlP^S   C<s ct-tc-rgp d>.68 (0 ZO   y*,*r 

END: 

Samples Collected:   2-X    <-ID»»L  \ZC?A* (J£*LC **S    H3{,//34) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = Ttr^h, Volsphere = 4/3^ 

Purqju VoW-   Z.Sr «V.O^l* + 4.C? tV «J-IU H.f «I»*  TOT^K. 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:     z WELL1D:i>Pu,-ß2m^    [ DATE: J. 1^-7 
WELL DEPTH:       +ft- ,M>97 SCREEN LENGTH:    ,, 3 m WELL DIAMETER: 2" CASING TYPE:   p^Q 

MEASUREMENT POINT: TOC WATER LEVEL:     ,    g. WEATHER INFORMATION Survy^   25 "C 

METHOD & EQUIPMENT: i_ow FJOW w;th Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene (WP *<#+**' I(?jf4 0^;   62 #* 
SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO x COMMENTS: 

(units) 'C KlTU "K l*te*c 
To:     tlO~L Fvt^P   Si V^RT^O 

I2.07 3.8+ ZSO  &„j 

IZ. 1 o Co^"JS.cr£.i> 6.&>ir, C<Lt/*Äe '-I*J$ oF 4/ € $.93 
**4 

Z7&   ZTtrs 

iZ 1 Ö" /6..Z4- Ar,7B .O^J 9Z> 1 ■7.Z.S 

lz.t& /a.07 *.ß3 .oS~6> MZ.g (,.71 Z.&*t z&o ~£„ 
/zz\ i9-4z. 4-.Ö4 .of* l+BA (oAt. 

IZ.T.4- 2/.J6 «-.03 • »£> ZoG,-? &.z* 
J2.2T 2Z,+£ >*.S£ .0^3 /oor.ß 6.'3 3.S5- no si, 
/2 3o i\.r3> 4.63 .o£z~ ZZf.7 <fe. 11 

/233 Z.\. 4-7 4-.«* .oS2> Z7?.b t.» 9 »oä 
fz3t 2I.5TT *.73 .o$-\ Sl&.o 6.21 

iZ3<9 2.«. 7Z. 4-.6Z .osiS" 79.ZT fe.-z-l 

it** tZ.ZÖ +.e^" .€>$ T.&b Cat 5.85 
~ -   <•«•*■ 

3^^. 

f2«-£ 

/Z*ß 2l-(£ 4,7ff .e>5> N7. I f.B* 

I2 5"0 5 ftOr\?(_EÄ COULtC TeP ?>.&g 
• 

END: 

Samples Collectec t    Z  K    *&  *JL    VftA  *       ^5*:c *  *.» //37,   n-it l) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = Tir^h, VolSDhere = 4/3711* 

NOTE-- Curr o.«i ?i ©-Pf ©f <~eil 4« ^<A rz^oLj -Tor MC^ U*U cover 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE: 

WELL DEPTH: 

WELLID:,0.'WCA9i-tK 
SCREEN LENGTH:   u H rvv 

DATE: LS-77 
WELL DIAMETER: £" ICASING TYPE:   p]/Q 

WEATHER INFORMATION: <• \     « ••> a .'     . r, 
 ->fr>oq  coo\  D^a   r   \\e£ 
arli-fln Cnhmarci'hfa Dumn 

MEASUREMENT POINT:  70C   IWATER LEVEL:  o   ,.A    _ _... ^ 
 | -> .OJ>  Jy T\0, d 

METHOD & EQUIPMENT: Low Flow with Grundfos Redi-flo Submersible Pump 
VfPE: Teflon coated polyethylene    9v iwp fcu^L * 8 . HI ft- ' TUBING' 

SAMPLING PERSONNEL: C/?r/s Bianchi (JCB) and Marty Gildea (MLG) 
TIME I TEMPERATURE I        pH        I     SPEC.     I TURBIDITY I        DO 

(units) 

T°/)9<92- 

Q9ZS? 
g>9^C? 

I ISS 
£•1/5 Z- 

VMl 

^toPfE; 

5-feuff? 
W~j   S ifcu> 

'SlofpeA pv^p ii 
Sur^l 

r/nv"w^ -fc> 

UJcv.-T^ (^^9*3, 

A/ K^_ £>KV 

Tu>&     ^fr^'U^S   Cct-us.criCÄ! 

* 57? -Z«T 

JA/g.   Fg^r 

fi/>K^,  

LX> *k. 
RAPt-ts 

UlC-U-  \-tpCAj'\o$o    ^utpe.   \og- 

FU'J /H(^0     WU,ic   pt>»*v>iA->^ . 

'*tu/, tAif* 

SPEC. 
COND. 

k/ y 
lA->CA-4-\g^ 

Cp***C P6,;/c   4-t> y\(>rv*~*l 

Q<8,    f 

A   ^   gU^P*^S- -Zu 

ru t^tj i-jc/MgiÄtA 

fg-ft-i 

Kjo   ?AjLAfKia"g^   n/t<;A'!5>t>£g.(1..g.<.5r-=> tcc^g^  TAf'C*/   &te*4. Ar   r^f^ 

CgJLTi-P 

A<c>P    VJg-*-*   rc<-5iD  C Goi>ST^ATie>A> '•   foog - -Zoe>e> A>TO ) 

tog-    u>g-?t.-i>      AJp grCT 

Ptlftl-gPlPI 

<£ b-f&c 

iLsi 

TU EL.    Ro^  <Ua&. 

COMMENTS: 

K^trT      »K&(IJ>MM       A     C-Cx^STiSt-rr 

u>^«- AiPpgj&y,. 

AC-C^^APC^     fe-^P.^X-S 5P       DßLt-.Pi.ö 

END: 

JL__£±idbJ i££__S^d <^iz£^ A'QC H6JC c>o 

Samples Collected:      z   *    4o »w   UOA\       /V0&     /   x  £Po(p, 
Information: 2 in = 617 ml/ft, 4 in = 2470 mi/ft: VoL, = n^h, VolSDhere = 4/3:rr3 

HÖ3IT 

?W,£0 Appß-^- 3.0 QA£X^5. 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:             | WELL.D:RM>._t(5 DATE:    4_2^.97 

WELL DEPTH: SCREEN LENGTH: WELL DIAMETER: £" CASING TYPE:   py£ 

MEASUREMENT POINT: JOC WATER LEVEL:    r   p-2 WEATHER INFORMATION: 

METHOD & EQUIPMENT: Low plow wjtn Grundfos Redi-flo Submersible Pump 

TUBiNGTYPE: Teflon coatedpolyethylene | fWp d^L'-W ft b-bc / -5 "7 H-L Dr*l*€i4 ~> 

SAMPLING PERSONNEL: C/?r/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) °Cr n^/c-v^ NTC **1/*- 

V  \OZZ /"/»•uo r*4-£ 9c?<i> 

i£3k t4»sfc€*£ yp ysx F oua --rW i x ceil 

•-03.9 —     Phot OLA-ÄH 9 75«! 'nftiK 6.1\ 7 

(03^ IL-ZO 5-57 0.07H </.?. «/."73 

IOH7 6./5 2 

itfHS I2..6H £.64 0,01 J2_3.|0 V.30 
\o>\& ll.M^ 5.Ä O.013 Z..9 ^y.2Li 

[OS) /Z.^-7 5-61 0.070 -LMO HöB ^75 Ml/nnin' 

\DS~1 ii.i& *£# 0.65 2., 1 H.OH 

I IOO ,1,^H S.6H 0.467 c.^ 3.S& 
\[0) 6.1-7 V 

END: 
r-   .    y *.   . « -   ■i-S-i 

■ _ ' 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = A VolspherB = 4/37U-3 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:            [ WELLID: RMI-4.S DATE:    s.,.^-7 

WELL DEPTH:         [ L\. £     L SCREEN LENGTH:     1^5]. WELL DIAMETER: 2" CASING TYPE:  p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL:      ^^.^ WEATHER INFORMATION: Cio^.U*',*fy    Z^'ci 

METHOD & EQUIPMENT: Low Flow witn Qrundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene P»>*t ttf*:     «?.SfVU*<-         ( 0^1-   6g 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO T COMMENTS: 

(units) *C "VCM MTÜ "V«. ■P+ feW 
To-   l+iz 5TAR.rF£)   P 0>AAP 

M-/5" &AAAJQ&, Fcoc ^/U97"ü> <^££ 35, <£«0k)S 0 &/0«u>7T & «QA^Ot 7. ft \°\0 ZT,*/ 
IHVL 7-/M 7HüML/^,A 

mit 7.0 s 3 ?OmU/iK,'A 
\qz8 c*A/«£Cf £g <-l_ 

I + 5C '§.«-* s. 19 .108 /'•3 /. <JZ- 7.08 390*L/,K^ 

I**0) <8,G1- 5". 77 ./o8 /o.» /. 9^ 

/q-41. /g.74 5". 96 » /£><? /2.^ /.9S 7.Ö6 5 80« 

"M-5" /e.go ^95" . /©<? /<=>. f t.ie 
\*r+B /e.e& 5:^5- ,(09 9.0 '.?9 7.0 7 380 S 
/SSI is.r? 5.92. 0./O9 S.-7 /.99 w- 
H5H I9.IT- 5.91 o.ld>9 8/i T-.üo 7-0 & 37C?Ail jr*\r\ 

IH^ CoHzcked Scv^-pUi 

\50€? 7.06 ^/0Ö»v\ (,/**!» 

END: 

Samples Collectec :   i^D«L|/o^     4    Zc^,i QVH     rSe,*     II39     -IIHZ\ 
Information: 2 in = 617ml/ft, 4in = 

roW- H T z 

2470 ml/ft: Vol«^ = Ttr^h, VolsphJe = 4/37ir*                          -' 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:           . , WELL ID:       ,    „   „     , 
ppoi- KAf»/-4S> 

DATE:    w,/97 

WELL DEPTH:   | 4 , ^    [f SCREEN LENGTH:^ WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL:   _ . - WEATHER INFORMATION:     -„ 

METHOD & EQUIPMENT: Low piow wjth Grundfos Redi-flo Submersible Pump 

TUBMG TYPE. Teflon coated polyethylene   \*"+? >£"■«   e.o p- ««  \p,*":    ^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO r COMMENTS: 

(units) •c Sir*. tJTJ ■22 /* £fZK 

To:   ; 5z£ S>Tp,ars.\> Pl/v^p SsSPEr 

\Sz°\ f,46 3^D ^t 

/'53^ S.*/fc 3 00 •*%,■*» 
>*$i QorJ»tCT    c£c.( ^aa-^s^y 

)>-b°> '6,c?o .T,3Z .C% 2&7.e> fx*- 
'5.4-z /6.33 !?5i .IÖZ. 170.& 4r<o*r 

'f+f (S.nf ?.-*& .(°'7 973 4.-LO 

IST& 19.17 5-ZS O.I06, 80-5 3.64 5-42. 7-9<?""vW« 
ISSi t 9-^/fo S.Z6 o.ios 76.5 3.82- 

i5y-»- K9.74- S.zS .(o2 7/.Z. 3.5"t 

/bSl ZO.OT- 6.1.S O.lol 65.9 3.7M 5.M1 2.70^ 

/ fco© Zo-bV &.?~5 .104- 60.3 3.75- 

»603 ZO.57 r,t* Ao3 S"7.7 3.76, 

[fe06 <5on^i»(«$ G» tltJtU Ze5o^L/m.x 

1(7(1 

END: 

Samples Collectec : 2. ^Omi vote     f-se*# MH3-IIMM} 
Vol«, = rc^h, VolSDhere = 4/3^ Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:     n_                                 WELL ID: gft»2.-1^            UMIt:  H-1*- Q~7 

WELL DEPTH: SCREEN LENGTH:  2.0  fr     WELL DIAMETER: 2"                  CASING TYPE:   pyQ 

n MEASUREMENT POINT: TOC WATER LEVEL:  s  ^ g           WEATHER INFORMATION:   £j 6.*      ^   ^0 f 

f METHOD & EQUIPMENT:  [_ow Flow with Gru 

ted polyethylei 

ndfos Redi-flo Submersible Pump' 

ruBiNGTYPE: Teflon coa ie \ P^P O^f-'. j 0 -ft              b«* 1 s«*„V -71 1^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

riME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO V        C COMMENTS: 

Lunits) r+ Uoo 

T0:    /£«;« 

)6Q% 5-Si /5OO,L/^,; 

\bOb 5.90 ^oO/^L/r^io 

\&o9> QxrWuAte .    <SlTA0 L 
iU! "vCC?.-»*!. //vuA 

l&a 1.9^ 3>.6M 0.013 2-7.-7 8.|1 5.06 
I6I5 S\7_i- 3.19 O-OlH 16.**- ■7.96 ^Oür*yLl(*><\ 

lUtlf S.ej 

ibl® B 3,0 </.09 o.on //.<> 7.4S ^Oü^Ai^ 

iVL\ 8-S? ^.lo O.Oll 9.1 7.1,0 

ife^ R.40 H>Tl O-blH 7-b 7.10 

\£>zn S.HI 4.2-6 o.oi^i 7-3 7.17- QÖCW-//*,/» 

\(ob& ß-HH H.xB o.cni 8.3 7.0? 

] A32> 8.^6 H.3\ 0.07H 9-V 7-08 

//vW 'R.v'ooe. Sc r^cfl   Oc- 1, 1   ' ' -' !  
Oöu>i IOCM. e dM* ■TO    (&i« w 

-M^/6V5 838 HM3 0.073 3."7 "7, /&. S)ö 
* t-^'  

CtlieeAeJl Scn~f L£* 

END: _ 

Samples Collects 
Information: 2 in = 

A* 

d- z, *MDn*i VOA, ■                       ^-#- /<ywfr>An                  _ 

- 

= 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = Ttr^h, Vols'phere = 4/3«^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:            ^ WELL,D:^uo.^AfL-^    DAT*W^H-<)7 
WELL DEPTH: SCREEN LENGTH:   .-  _ WELL DIAMETER: 2"                  CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL:     r  0-7 WEATHER INFORMATION:   ^^     5^ 

METHOD & EQUIPMENT: Low FJOW mf/, Grundfos Redi-flo Submersible Pump 

TUBING TYPE: jeflon coated polyethylene ( &w ^+k'   / o -F4           ° '*l S«^; 70 tt<z 

SAMPLING PERSONNEL: C/ir/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO T COMMENTS: 

(units) °C NTU m-sj/L. 

v    nz6 
ni% 6.62 I2DO IO^/L «vL/Wn 

mo £^V->#/vi«yC^ 9) OUJ a da p n 2.9 .AW \tsJC'< 6.3^ 110 <*rzfh- «•> L/m'i* 

nz\ ud~*svuuz 5 tmd 6.3 2 
J 

I-73H lÖOoa^J^-   rol-/^^ 

I736 831 ^•69 0.051 /£/,z l-b3 6.35 

1739 3.1b H-'SS 0-053 199-7 6&1 ~7ZOf*HCf~E  r^L/rt^o 

n^2 9-23 ^.5H O.OSH 121.6 £.%& 

I1H5 9.36 H-5Z O.OS'i 68-1 G.90 6.35 ~700rvn*ff±  w\l/Wr> 

im& 93-7 H.6H Ö.053 V3-5 ■7.05 

I75I 9-36 H.l^ 0.0*51. 33^ -7./? 

/75M OfA-OHd^ sw, nol ft'/ii €,   , n<r+ r -e^v>ui/«-« rU. CffHA Lefc**. 

II 57 9-2.-7 ^.38 0-ÖS2. 2.7.7 7.2d> -&& lüOoS^fL i^L/mir> 
/ Zoo 9.167 H-^5 O-O5.L 2H,6 7-'7 6-37 

J803 9-15 ^.M6 C?.£>53 16.7 1-H I 
/S06 9-"2 6 V.49 0.6 51 /V.2- 7/9 

/ "   IS/O 9-33 V-3^ 0-051 //•■7 S-0^ DrAt*<<^- 3^^^ aacus* 

cywr /g/4 5 OCS> v*.L / rvtif) 

/#.ie> 9.21 ^.^3 0.05~L S.T- ^.33 H50TAL/^A 
4er^D 

)8zo 9^o 4.s9 O.bSl 5.6 729 
1^30 ID. 21 132 O.o5l lb.(n 7.11 to.37 110 r*L /lUiM   ; ^l«^s 

\&AP 9.25- 4   24 0 .o"57_ e.7 7.i4 6.37 "}5>0*^.\^ J +<\*$ 

END: 

Samples Collected:, ZX^^L   UPA's      ( set?*  WU-IDielT 

i&Fu*^ 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = Tti^h, Volsphere = 4/3^ 

/Ir«*-   l/^/s;   */ + ^+4*4,5" =   lte.6 ^*LS 

Oarers   SA*/<*-S B«*x P*-*ssr«s *^r Cor^A.  owr,**   &<*,« A^ cw^rt 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:       2_ WELL,D:RA PI-IT DATE:   ^_ 2-5-9 7 

WELL DEPTH:    -75 ex SCREEN LENGTH:     (5 ' WELL DIAMETER: £" CASING TYPE:   pyjQ 

MEASUREMENT POINT:  TOC WATER LEVEL:    907 WEATHER INFORMATION: ^(^i         Lf°C 

METHOD & EQUIPMENT: Low Fjow witn Qrundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene (*"*e 0«f+*>: Cfr.S-Ti  6I&Ü b+t>c   D,w-' 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO r COMMENTS: 

(units) 

T0:    02,^3 

08^6 9-^5 675mtAi/Vif 08Z-S 

o%°?o 9.61 * fnZjpA*-**!. +0 Wc +^'± ft* 
T^ihe^J of CA»i"n«i/ &*ie>r A- 

o&-bz- *).6o 

o<öl$ CwvKijri   i >önc^ <S5c?'*»'-Afi a-f-fe* S»»* 

&m=t°^c 
9.99 6.2Z o.m e.z 0-15 9- 60 6£5i*L//*in 

oßMH lO.OZ 6-^ o.iii 6-7 0.6 1 9- SO 6ZS^I-/I^"^ 

ogqs Icp-iS 6- £>£? a.lTS 6.<5 Ö-5H 

0<bS7- I0-2-7 6. 7 I 6.174 H-i c?.so 

öSSfc /P-'iS £.7? C7J76 3.9 oMb 
O^oo IV.HZ 6-Ö5 0.178 S.T OM3 
Ö^OH /<?.S5 6.^> 0.177 3.5 0M0 
0903 I0.&L 6.^ o.!7S 3.5 o.qi 9.63 (oOO ™.L/rn//) 

^?909 Sow/^Lfe    ( ̂ W-ei 

END: 

Samples Collectec J:   "2 K^fOm-L VOR    f .2 Dt;P$     +  1 ße"5            r Se=.* /Ö6Y- /06?) 

HjpJ-. 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = Tii^h, Volsphere = AlZiv? 

PüCCOLVOW.   qi^iZ      = lOcjeuls 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

MEASUREMENT POINT: TOC 

SITE: Z. 
WELL ID: DPüo . OApz-i^ 

SCREEN LENGTH: 1 mo 

WATER LEVEL:    JQ-^O, ff 

DATE: " </-2.S-^ 
WELL DIAMETER: 2" CASING TYPE:   p\/Q 

WEATHER INFORMATION:    CWdcj ,   8 'C_ 

METHOD & EQUIPMENT: f_ow p/ow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene | P"™P °^^     6o^4 oral-. 88 ll? 

SAMPLING PERSONNEL: Chris Bianchj (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

V     09V& 

o9SLi 
o95& 
lööZ 
ion 

1013 
IOI& 

loiH 
\oVb 
103*2- 

/o3& 
\o^o 

\o^H 
joH<S> 

lOSD 

io5<* 

110Ö 

Itol 
1/08 
Jl iz. 

me, 

END: 

TEMPERATURE 

PCSVV*. fi   £>*/ 

pH SPEC. 
COND. 

TURBIDITY 
+  (K/7U) 

/?g^rf  PuYV'f Se-tKn«) 

d&ATAjjd: S-rJY\a 

11.01 
lull. 

lull 

//■2 S 

6,1% 

&.%& 

6.95 

7.00 

fo   <S>% 

o.no 
o.rti. 
o>nH 
o .ns 

W; 

7ZS.H 

S&.9 

DO COMMENTS: 

11-03 

\[.&) 

lltO 

'^   ht-Ce^^t    (Le- <k PCpl'll f 

1.69 

517.\ 

<S06S 

Dra/-Mc^ c*vl rt*i<€ 

U.l4 
I/.9I 

If.^O 

-7.0& 
7. // 

/A 9 2. 

7.2/ 

7.25 

Smd 
o.H5 

oJ-75 

O. lib 

I. HI 

I.Ö& 

ions 
IO.&& 

lO.Us 

seoni/nm 

2>So^L /'™>fi 

?rt5f«\/f*io 

HOOfAL/^n 

33£>r*l-/W^ 

Z&D^l/Mi'n 

5/1-5 

38 Z* 

wz 
ö,m 3&Q 

,88 

o.n-n 

0.&2- 

10.6*9 

3£?C?r*L//Mt/) 

330r»(-/r*i»i 

IP.11 

0.7Z 

.00 

35Ör»L/rr>i's> 

ADO ■"i/nuj 

Samples Collected:, if, yjprvL.  yg>A's ;     sec? *   wi-ion. 
, = 4/371^ 

4&o   CoCLEg-rcj>   Z  figoiP.   TSOokS 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Tti^h, VolspherB 

Pvry* yyls'- Hi-U(+^   'lights 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

MEASUREMENT POINT: TOC 

METHOD & EQUIPMENT: i_ow p\ow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene \ ^-p t^p"tL     \ \. 6 

SITE: 

SCREEN LENGTH: -7^ 

WATER LEVEL:     cf -7 <£ 

v^1-1-ID: Dpoo - RAPI-3S DATE: ^-^3-9-7 
WELL DIAMETER: 2' CASING TYPE:   p\/Q 

WEATHER INFORMATION: 

Did •$£■(}irw,! 7*> 

SAMPLING 

TIME 

PERSONNEL: Chris Bianchj (JCB) and Marty Gildea (MLG) 
TEMPERATURE I        pH        I     SPEC.     I TURBIDITY I        DO 

(units) 

155&- 
1557 

[6° 
LpO^b 

Le>oo&<f     f^o*: 

P>g-GiO 

1tol?5" 
flgO CP 

feC) 

(gf2^ 

(»IS 

t»ts 
uu 
(gZ^ 

11.1(J? ^-•Sfr 

SPEC. 
COND. 

ftg- 

LogAK^ ' "S1 -1—     U 

£,£45 

11,-77 

II. «Ho 

-9^ 
11.06 

iCp?)6 

u^>g> 

f^oO 
c .gcu&c r&P 

5 Al 
5. so 
5.51 
S.57- 

5.5-S 

C-PLt^Cdg-P      "TtOQ   rt/ipit-<L. 

D.P4? 

D.oSO 

c>. 051 

Q.C5Q 

0.O6L 

COMMENTS: 

-Mbic 

Z-A.&Lr 

^MdW 
825   KLAU^ 

46,5 

lg,g> 
[Z.-b 

JL2. 
-Sä. 

IP.46 

\O.Z(o 

lO.llc 

|Q-U 

lo>o^ 
4.5 

Tipp    VQA' S    ( %&<£ 

END: 

\/oAS ( 

4   x 40*^1-   \/OAS 

^.99 
10 

*±£ 

4.e>k 

<&k 

750*Ml,y^.o 

75"c> ^i /t^oQ 

7 50 M/^I^ 

Z"? . VDZ-fe 

"SCQ*    ID2-«j ;  te>S=>J) 

a 

Samples Collected:  
Information: 2 in = 617 mi/ft, 4 in = 2470 ml/ft: Vol^, = ^h, Volsphere = A/Znt3 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:      >2_                      WELL1D:RAP2-3S        DATE: ^'23^97 

WELL DEPTH: SCREEN LENGTH: ^<2, £ _f-| VVELL DIAMETER: 2"                  CASING TYPE:   p\/C 

MEASUREMENT POINT: TOC WATER LEVEL:    £   ^ ^+   \ WEATHER INFORMATION: <                    .       i       ^              i 
Jen qe in dtxtyn cool 

METHOD & EQUIPMENT: [_ow pjow wfth Grutidfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylei 

; and Marty Gildea (MLG) SAMPLING PERSONNEL Chris Bianchi (JCB 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO V     ( COMMENTS: 

(units) °CL ""Vc~ N~\U tr><3 /L ft *>+<*- 

V   It3*7 
\loo 6-70 \HoO rnL /p^i'n 

)10H IIHO mL/mm 

\106 Oc'yn^l <3 Gt>Y\C\ 6.&8 IDS^mt/rv\tvo 
■—!-ü—^— 

Sta*/"" cA Loc*c\\r) *v 
1709 IÖ.39 

G 
O.OB SI.3 3S3> 

  1-717- IO.H3 5.39 O.OH 7.1.1- 8-5X 

ni5 10.M9' S.3fe 0-041 II."7 B.53» 

nts I0.5O 5.3>S O.CM'-i 6.6 8.5Ö 
-8ID ml 

mo 6.66 lOSOtvsL/m 

on ID- 5tf 5.X 0.OM6 5.0 8,<47 

)in- D i'1>cor»r* cW   «3 z>n<i -ft > C£>1 U C T'   SCuW .^6es 

  

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = ur^h, Volsphere = AlZnr1 

Purely 1/fcM*; 3g&\ +H^o.\ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

MEASUREMENT POINT:  TOC 

METHOD & EQUIPMENT: f_ow fjow with Grundfos Redi-flo Submersible Pump 

TUBINGTYPE: Tefjon coated polyethylene \ *"»r c^-'- 15 ft | p"Wf0l('1''    77 Wz- 

SITE: 1> WELL ID: 

SCREEN LENGTH: Z5>   H 
WATER LEVEL: q^&f.oq 

A.ftrz-H5       DATE: M^xq-9"7 
WELL DIAMETER: £" CASING TYPE:   p\/Q 

WEATHER INFORMATION R INFORMATION: /    HP\    *        ~   , -v    . weiLc-A-sr   coot, c^-fey): ewecx»^ KM»^ I^ ?M 

SAMPLING PERSONNEL: Cftr/s Bianchj (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

Tn: COO 

ftfOZ. 
\oo& 
OO& 

\o\7- 
\D\*5 

TEMPERATURE 

■"1 

Gn^/vu^ta 
5M 
Q>.41 

\Q Ife 
\010 

|OZ.\ 

|P3-T~ 

ID7.6 
1017 
ioi>o 

A£2L 
lg>*fr 

pH 

( Scv\ei 

4,<?S 
3.32- 

&- ^7 

£>.5S 

&-^ 

8.59 
8.L»! 
g .57 
8> 11 

3.76" 

SPEC. 
COND. 

mS/t^ 

P.c?7?_ 

£>.072- 

TURBIDITY 

KTO 

24.5 

DO 

rrt %/\- 

\b.-i*? 

1-5/7 

£>.o73 

3.7c> 

3.fr7 

1-63 
3.5^ 
3.^ 

END: 

-5.S? 

0.O1-. 

P.g-?4 

o-oi^ 
£>.c>74 

_2^ 

^i. 
t*-7 

5.& 
5 ."7 

o.oi£ 
c>.oi\ 

£A& 
AA. 

lO.V> 

COMMENTS: 

$fc fÄ»«Ti>^ 

T-&- 

7.1-7 
7.n 
•7J6 
7.1U 

if>?:ir> ' 1 A"r<— 

l5C?2£?A-iu/^>^ 

I^8C7^L/*VII" 

)ZQOfi*l~f(mn 
\Z.C?D     v*vU/ rvvirO 

/o-7> 
7.16 

10-70 

l&. 54 

/0-52. 

10.si 

lQ.4-5 

7-17 

ill 

CLOO^nL/f^vV-» 

llöÖrYNl/lWn 

l2g>Q    'M.L/'VUKi 

Samples Collected:       6> x   4P mi    VSA's .     AFT&g-    Pfcegd  cg^fr3~fcD     7_   x.  4*^ €S*if. BUflO 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = A Volsphere = 4/3^       ^so * ;  /A+3 - /(?^7 

?i)CQ& \/flUuin£  :   4+   4.5+3   =   ll.5*AU5 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

TUBING TYPE: Teflon coated polyethylene   \ p»~i ^^ ' (t.% f+ bW      \ D'u' S2Üs, 

MEASUREMENT POINT: TOC 

SITE: 1- WELL ID: 

SCREEN LENGTH: 3™ 

to.34 ^- *>   ' 

DPl/S-Oi^L- 1 DATE: H'lö^l 
WELL DIAMETER: 2" CASING TYPE:   p\/C 

WEATHER INFORMATION: 
"SUVMAU    I ^ " C-   , to r^e-ez^. 

METHOD & EQUIPMENT: ^ow piow wfth Grundfos Red't-flo Submersible Pump 

SAMPLING PERSONNEL: Chris Bianchj (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

T0: Q9t>P 

0^5 
o^ze? 
0*1+0 

o°t^ 
0 34? 

TEMPERATURE 

•pTAÜ-EU)    Voi^P 

?CUJ&> AJU gF T~f<i: ^^ //<y&c- cx-n' To i&Y 

(Z.tL'Stfiplti) 

fes+c"?ii 
TtT$ri#i£7   \U-4& S3 

#00 

;ü0«4 
DOS 

H9-Ö- (£>'L 

/OI6 

1016 

Co\)NtCT S 

.60 
£.49 

pH 

bcr^o 

owö 

SPEC. 
C0ND. 

■O. 0££ 

53T 
5-3>S 

I6.HS 
Z6.83 

C.oL.Lecr£b   5e)**A!-ex 

5-V2> 

5-5^ 

O.O0L 

TURBIDITY 

-^r£- 
0.4 

DO S^Trti COMMENTS: 

/Z.5f 

/Ä45 
/P.*- 

IM3> 

TD   Pg-SA-5     L'*>aL- 

7 IP   M.U/, *T-"0 

7/0 ^t /IM 1^ 

/£^ 

/*.// 

0.O8Z. 

o.^©2- 
O.083 

"7.2» 

5-' 
7.0 
6.5 

END: 

/0./Z 

9-98 
9.83 

&OOmL/fn\T> 

£OC"rv\\,[ r*i„ 

>Hör*\L/M\f] 

Cexjuesxe.      Lr x   «fowl.   ViQA,'^ ^ I^JZ f c?^f  &-»**» Samples Collected:  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = nr^h, VolsphBre = 4/3*^ 

?<*6e \bu>"& ••   4.5-r^  ^O *tl.SjcJ3 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:                  2_ WELL ID:      „,„       . DATE:   4^<?7 
WELL DEPTH:           . ^ / SCREEN LENGTH:      ^r / WELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT:  JOC WATER LEVEL:        o - J    ' WEATHER INFORMATION: 

METHOD & EQUIPMENT: Low Flow witn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene | P^*3 o**tt«  iz.ofr                Dl'*l:   S-5 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO V COMMENTS: 

(units) 

V       ID6D ToiOog. p     Oi^>    % J>^\J> -£-*+ 
\osz< ^,51 920 ML/KM 

[0 56 %S| ^2£>  rwuA^ 
./£>$7 c-<5A/^/ercr > *>\10 9.3D S4o   'Ht/i"iO 
Woo lZ..e>^ 5M 0.O&5 2-2. *b ID.-?4 

WM lM? G.-bl o.oe£ 8.4 |£?.te3 9.€o S4P ^u/^xtJ 

11-of? 12. L,-? 5,5^ O.ot^- S.O |e>.^> 

IU2- IZ-Sft ^.1S> fi.Ofcl» S.O iD-oi 

I|i6-+£f6 13.01 5-&H 0.0 85 -L^ 9^8 9.19 &*ZO r*,L /no7n 

/ll9*W Co/kc-kd 5c Av,^6ej 

END: 

Samples Collectec : 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = jr^h, Volsphere = 4/37tr3 

puro-c. \/cil<>: L| + 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:     -^ WELL ID: ^pu, .OOJT ^ DATE: ^.2.9-97 

WELL DEPTH:       3^.0 jf^5 SCREEN LENGTH:   ^.^ WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT:  JOC WATER LEVEL:   ^ Z\ WEATHER INFORMATION :^L^nu) /££. «JWJ<. 

METHOD & EQUIPMENT: Low Flow witn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene fW DepU* 27.0 ft y+0<_      A,*i! \0oW^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Nh ■n«tV GHHot (Ml fil £G^ 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO r COMMENTS: 

(units) ^C "Ur* hJTO °Vc Off b^ 

To:    /I3S PJAAP OK \1.to ^><" '«r 4e pu^p 

\\V) 17.32- S/Ö  rr\L/r^tfi 

I WO Co>vU&fi£'b Sv^iO  C ZU. 

(IMS W-19 6.01 ö.3i7 19-g c?.99 17.25 2=t$r«\/^;jsp~[/~ 
I WS» J1-S/ 6.0$ 0.3z9 fS.3 C03 
I I 51 H-91 6.01 0.325 Z/.3 ö,9l PlO    *-0.5-/.o 

I ISM 15.34 6.01 o.3i9 29-3 0-89 17.2? 33C"wL/^in 

I/57 /S.73 6.07 £>.325 32. .0 <O.SM 

I Too I6.10 6.ÖS 0.32I 2S.? Ö.SO 

iioi> 16.SI G.o<3 O.S2-5 2(.9 Ö.76 /7.2S 336?^//^ 

\tob 16-9.2. 6.0 9 0.32.3 17.6 o.nz 
ilo<? I1-Ö3, 6.09 Ö.3-2-0 /M.3 o.&9 
\lfC 13.6 P#5.o 
iziS (7^7 6.09 o.32J IM. 1 o.^w 
\i n Col(ede«e jd<V^(&£, 

END: 

Samples Collected:   Zx^o^i   unA<   t   iD-fifajo   M   2. e^.'o- hta^Jcs /'Sa* * ///9 -=£f /;ZV ) 
■ *    "   "'   """ "" , = 4/3^      :    ^^~^~ Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = A. Volsphere 

*?ID TEST; PUJ ZO£?rvU   ul  ftwJfcer (P/Z./V 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5578 

WELL DEPTH:      o^  ^ 

MEASUREMENT POINT:  TOC 

SITE:     "L WELLID:Ou^-M 
SCREEN LENGTH: 5f+ 
WATER LEVEL: 16.65 

DATE: ^Z.S-'T? 
WELL DIAMETER: 2" CASING TYPE:  pyC 

WEATHER INFORMATION:^ j 1 *C ^L^ 

METHOD & EQUIPMENT: / ow p/ow with Grundfos Redi-flo Submersible Pump 
 = = : =2&r5 — 

TUBING TYPE: Teflon coated polyethylene [P»»W> O^f ^   jz££ & b4o^ 1 °,etA: too Üi 

SAMPLING PERSONNEL: Chris Bianchj (JCB) and MBTty-GHdeajULG^ g&uo 

TIME 

(units) 

Tn: pU<^(0   D.ZjoJ'L«      USHOJI'.   +*      6 
m/iCeJ L'fi-huj,o &■> 

IZ33 

/2-H\ 

I1M5 

\VM 

TEMPERATURE 

"c 

RjMfl bku-UJ.   - 

pH 

CAV^MSLLXM*. \ 

125/ 
154 

JZ57 

xM. 
/303 
/30Q> 
/SO? 
ISI3L 
/3/s 
/3>W 

Re,- 

16.61 
itJllaA" 

n.oo 

SPEC. 
COND. 

r«S/c cm 

23-5 

D i-6ci>v^Ui^c/ is 

uf4. 

TURBIDITY 

A/T6» 

:ca^v«. 

rvM-tuy^ftAtAA: 

DO 

^A     f-f+tW) 

jai^w^ t^ogybuTw» 

fiovv.1) raie- *f4e« 

636 

17.56 

A7.9f 

/?./Y 
/-63(p 

tv.yi 
/ftas 
/?.<*? 

i3a/ 

/5*</ 
/m 
/33o 

3B^ 

7 7.5V 

6.44 

6.4g 

j^f/ 
6>,53 
(J?r53 

fe.-5~3 

o./S7 

o. (67 
&.n(a 

0./Z3 

04?<r 
191 

0.\<{3 

CS3 
(a&(* 

/?./</ 

/(*.(oS 
/4></S 

l^HS 

\3^k 
v339 
13M^ 

END: 13^5 

l<b^3 

I6.MI 

l£>^ 

G.fV 

(*AL 
G.38 
C3^ 
6.3S 

6.55» 

O.W 

5*>\<£ k<xix-«. -Clcn» s4-t»^f<^ 

347.1 
Z^.7.5 
111.1 

//P^ 

74.7 

S5.(f> 

COMMENTS: 

lafpuj/\ <^v^-^t\^y. 

16.87 

Mb 

6.99 

<?.S9 

O.^ 

oro 

34. 
gfr? 

P.-^&Sk. 

o, at>? 
O.2O(P 

o.^°5" 
0.2&3 

O.IOO 

63S 

16-57. 

SCMS^SUS   CJsllg^-c^- 

6-26 
6.^5 

0.202. 

//^7,/ 

Jo.y 

^ 
3CJ" 

36,0 

38-8 

0.7V 

0,(^9 

-^ 
/z> -/i-t fegfk* 

5HO^u/n\Cf\ 

13L> M-L/vitA 

S^O^i/»"" 

/^•76 3 50 r*L f/y.\/\ 

o- (e(p 

.Ö(p 

0.7/ 

o-W 

0,55" 
<M? 
0-4S 

56.3 
O/L* 

0.1PZ5 

©.l«?S 

1LI.9 

59.£> 

l9Z/< 

/&>,<?? 

d-MS 

O.M> 

C-^T. 

6.Mt. 

AS .8V 

(jgG» Ö wilf mm 

6$5~L/, ML/nAif 

/6.S7 

fiD •. 7.0 w^ ßj— k*^ 

65° <A<-/I>\IO 

Samples Collected:  TXHO^L Vok t   2 D^P.<,      +    2   EW.fltfc       ^sae» /HS-JI3&J 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Ttr^h, Volsphere = 413^ 

^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:      2_ WELLID:.,-,.^     „    - DATE:</-28-97 
WELL DEPTH:      ,q  g SCREEN LENGTH:   n WELL DIAMETER: £" CASING TYPE:   p\/Q 

MEASUREMENT POINT: JOC WATER LEVEL:   n  £•  . WEATHER INFORMATION: Oo^-cU   f cuMiM      *).O0C~ 

METHOD & EQUIPMENT: i_ow FJOW yy/tf, Grundfos Redi-flo Submersible Pump 

TUBING TYPE: jeflon coated polyethylene | fW H*:   I £. g ft               \ &>'*' ; 1 <\ i4z. 

SAMPLING PERSONNEL: Cfir/s Bianchi (JCB) and-Mi 11-hf mirint (tu m- r? r t 1 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO A^TOC COMMENTS: 

(units) 

T0: I\ü<j 

lltf /0.03' (-IO\JS<(LC.I<Z   3&OtflkL». 

ji£# A?.3S 

12 OS (LeTX/nXo^ ̂    SVK£ f 

izo-1 Hoo**i/**■>* 

\ZO<5 g.-73 3-67 0.3Z9 fZ-2.3 /■3<5 /0.23 

IZ\T- g-96 3.-7/ tf.333 IHl^ I.i2 HOOr*l/n,0 

1115 g.9Z- *M ü.V>>6 I63.5 1.01 3O0.wl/rnfn 
u^t^ ■  L^',\ ury U.i*k.*J--t u-c IAM^C k »-^ (1   Ufr-eA ' r*  f<- ad j itey) ^/ou. Tew^6 

12 L"7 5Sf^i 
(ll8 283 s.m. o33H 2-C/.0 o.9& /<^r £yz5w//Ai(h 

|17-( 8.S-? S-1H ©.330 n3.V o.69 

yizM 8.9-7 5.75 o.3 3^ I69.3 o.S^ 
/ZZt 9.o9 5-76 Ö.3J5 161.9 Ö.79 /tf.zV W£**.//**/<■ 

mi SCt>i«JlA*9      •• s>tu^ 

END: 

Samples Collectec j:2!x40kl   (//b<r.U*lA             -f    f 2 6uii» «l<y»i<- 
"cyl- "sphere 4/3711^ 

?W-V/A:1.5^V*^^ 
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GROUNDWATER SAMPLING LOG 

' PROJECT:   5518 SITE:       2-                              v 
^LL'^ OU3Z- Co DATE:  ^-28-^7 

\ WELL DEPTH:    £* *f J*,, . SCREEN LENGTH: £   ^           \ WELL DIAMETER: 2" CASING TYPE:   p\/C 

MEASUREMENT POINT:  TOC WATER LEVEL:   Q  ug^      > WEATHER INFORMATION:   (Z&vknc.         g. & "O 

METHOD & EQUIPMENT: f_ow pjow wfth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene P^p 0^: /fe.5   f4 b4<?c- ow; 79 Wt 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Afa rrhf-fit/rfm flM7 fiJI /?6^ 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO r COMMENTS: 

(units) *c WSAM NfO 
wgA T4 tf«*) 

To:     M(6 ^koj^ik Pur^p 

IH^I- <MZ. (S"75 f*1 L/rviTr» 

IH2.6 Di'^cWry- UcO WV <-*•! -Plfejw o-T ä r«** ^ occ-v^ 3C,ÖKMt/^i'n 

1^0 C«>lc»C iW.'fw "o-l  4W>T ■yv*.eH* ^ w lpUoc«W5 £# 
•H35 

Mi>  r<cn&J»A   0 *P>0 n 75mL,/»viin 

1W37 • 
9.Ö6 */73« <*/*•'* 

IHMO Conoz-Jctd So^cl 

IHHS 9-2 5 £.15 C5.2.2Z 3-2- 7.02. HlSr« J-/W/7 

IHM 6 9-3<? *.I3 O.Z'T 6.9 7.13 

M5I 9-55 6.H Q.l/S S.9 7.2s ^7 5 •>«<-/>*«>» 

IM5H <?.35 6-IS O.H3 4-3 7 3£ 9-ofo V75^t-A>'0 

IH56 CeWtcAtd 'StfU^pIt! 

END: 

Samples Collecte d:zx 4CM  v/oAi                   (^Src,#  noi-llio ) 
Information: 2 in = ■ 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = n^h, Volsphere = 4/3*^ 

File: GROUNDWATER SAMPLING LOG.do c 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH:     2-Q .Ztfcjj 

SITE: 

SCREEN LENGTH:  £m 

WELL ID: 3^ . Otoz. 1      DATE: 4 . lß . 9? 

WELL DIAMETER: 2" ICASING TYPE:   p\JQ 

MEASUREMENT POINT: TOC WATER LEVEL:  p   ,_ WEATHER INFORMATION: K. -  ,.. , c ö>   t .,. 
W- 

METHOD & EQUIPMENT: £.olv p/olv m'^ Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene [ P*~? <WtUi       |7 ft- bfoo      I Dl'^i: £5^/92*4 

SAMPLING PERSONNEL: C/jr/s Bianchi (JCB) and Marty Gildoa (MLG)   r^QuJ 

TIME TEMPERATURE pH SPEC, 
COND. 

TURBIDITY DO COMMENTS: 

(units) °o *v< c*~. A/Tü> ^A. Tt b4e~) 

T°:   A5Z3 Pov^o    SW-fc-f.   - 60g^l deq^Lj i"t> np\ correct o ■fUfci rC 

/52? ■5 £*~ obslrt/o' l'tvn,   151/**0 tfW*" u^>^ ckft-ih -fo   Wf4 i+öfr NOC?**** /*"* 

So ,t p^WtA Wup  7.-A ev—£ s4i*^'-t<l So**^^ . c/"''-' <tax& 

^ijfrfU c^cieuA l«of o\ .«-if-«* ^t^P1^*) 

|Si9 C^nnoclgci ^oncX <? IS3\ 10.^S 3 2.5 myrvn'» 

533 ße»of P^^Y r*ofe «.f-J si U-yt>.l<-^^ up So^f. C/p-fo 5 ZW. 

1634, 5-57 5-Si O.OSG 166A 9-Og HSQ**L/**ü 

1639 S.47- S.gk 6.D77 Z^>ö. 6 7.07 

15HQ PlSHl  lUyo1 Pu*~p rctJe CU^UA^ h  9HI-I /o.gS 

ISHZ 8.61 5.77 0.09Z Z0L.O 5-77 

/5CÜ Arr btA-blalea   p*-*«>e<l So r-c-^i-i pv**p rc<Ac ^cdf. •f* 9j lit 

5^ 936 $.2>n 0.0S& Z37.l1 <f.&& H30~.\/**>'» 

\SH& P. 39 5.S7 O.Ö95 ZS0.8 q.&i 

I60& 9.9Z 5-78 0.99& 32-7.9 W? j S>d?«- I/A*.I* 

1609 9.^3 _5.7£ &.e?3& 3bb.Z 3.9Z 
/6/Z 9-7Z 5.7*/ 0.097    ^^-^ 3.27 

IG/3. 9.77 5.7</ g.^7   J67. H 3.iz Wml/*..« 
Cooch^ (z^x/ dUcX<~ cUn^ f>i>tl   T'U    fifi    Df jrLt.    jjj/y^A 

)6I6 Colf-edlfo   <^r^?L'^ 
162Ö CAJUU- SwksftcA -^> dU,u>*  pi»~f loh of f,*e ^x^ctouJ^ wJ~ 

CZo^JL Cvik-, W£jcl vv^y^.<Jj.'AidUp(M' , 

fAJeJi LQte p*vb&blw fi 1l-t,-i uo'rrl  *^~r!> r^J*;i 14 

END: 

Samples Collected: 7, X UP *l   VOFT 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = n^h, VolSDhere = 4/3::^ 

File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:         2. WELL,D: O0O2-7 
DATE: H.2&.77 

WELL DEPTH:     Z&^\^5 
SCREEN LENGTH:    ~   * . WELL DIAMETER: 2"                 CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL:  g  0-7 WEATHER INFORMATION: ^^ ^ ^^   g,^ 

METHOD & EQUIPMENT: Low Ffow Wltn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene fa~e Dep-H- '■   Is^fb^                t>iodi %& 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and-Mt irfir PrVr/rti /Tlff ^1 £G»c^J 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO T COMMENTS: 

(units) aC "Vcm htTU »°^j /L. SJ. fc+d«. 

T0:   /6V</ Puwp bfj 

\Wil 9-2> £5&r*\/r*;A 

1650 Cohncc^Är S(rr\d C -al 
\(oV\ Ä.n 5-T? 0.699 45-2 3.77 SHO *U/t\u'/> 

IbSI 2-GO (o.OO o.fog HH.0 s-to 9.81 
Uy l"700 q.OG US O./00 ^3.3 2.9 2 «56£>">-l/7*i>» 

I703> 9.29 5.^7 O.I00 4^W2-3 2.67 5Hön.\/*».x« 

1*705 ColMfc* bcM^)V,5 

9.08 

J 

END: 

Samples Collectec i: l/cqo«.|  VO/U   f||J3-iiW } 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ s'jir'h, Volsphere = 4/3*^ 

File: GROUNDWATER SAMPLING LOG.doc 



z 
WELL DEVELOPMENT LOG % 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 8'.S£> 
END: 

PUMPING TIME 
BEGIN: 0&-.5d 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  09^*.V© 
3?:oo 

I?: z<=> 
iO 

■END 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nr^h, VolSphere = 4/3;:^ 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

n 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 
S)oZ'tno 

DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:  8\SO 
END: 

PUMPING TIME 
BEGIN:   0*.S"0 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

If/ Jo:/fz:n4:oö n$i ^.t,z 0.3 -yz3 
"L   OSloo ^y.^o ^3J a.7 ■?*£_ 

— 
- 

- 
, 

T/o 
^Z^'.OO <Jfe3ö 
IZ:z(*-00 -$16>.9<? 

&* 
- 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = ni^h, Volsphere = 4/3]^ 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG \ of 3 
PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
oz/fzM 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION:          IN;*J>  CU^ -5 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   0340 
END: 

PUMPING TIME 
BEGIN:   08W 
END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0:08:5(ß 40.1? (o,\3 0.O2. te/.7 
'3 oh) s~7 4D.V\ r,99 o.oz 9^;S 

■l£. oT.'Ofc) 4D.I7 s.94 O.Öl HMlb 
"l3 0i:07 4D*Zi S".7rf o.oz 90lh 

\3 
Oiii^ 31>H3 538 Ö.03 930,1 
o\.\H- 3fS3 r.sr 0.02 811. S 

/^ rt:n 3(*M I», as 0,61 s^n 
// 09:13 IkJlO r.g"? o.oz ^3,4 
1? 09:31 3(0,1* (4>>(oZ O.OS" 12/b,? 

"~7T o9'.3Z 36.91, (o^U 0,o^ 9S9.7 
0^.21 3S-JZ £>S7 DM 940.0 

"~\ i _ o'i^b 3^21 LAI o.oy AIVZ* 

END: 
information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nfh, Volsphe,e = 4/3^ 

Comments: 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG                        1 trA    > 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

ß£4l 
DATE:   ,        , 

6?/(3/11 
WELL DEPTH: 

SrfT    CHJQ&-T 

WATER LEVEL: 

Wputtofof Of fl/6 
WEATHER INFORMATION: 

^ÜLD,6)L0ViXO     Ltl"D   Chilli/-*?) 
METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 0%(1> 

END: 

PUMPING TIME 
BEGIN:  OJLIO 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

\\, T0:   09: <fi -&.8H &.-yy <o,oV ? J4.9& 
' 1 ■G^W^o 759.99 6,16 r^.af &j£Uf7 

\\. to: N JJ.46 Ml O.O^- 3o?.l 
■^ In'. 1? W.S& U<Va O.Q^ m.o 

AS: "mis *U*.U1 b.Ll 0,oi 8K1 
ni, //./<? m.t^ k.3f 0.D3 56.3.0 

(> \wa HS^U M) Oiö3 Sotr 
"6 \V.l6 4b.ll fall 0.03 ¥57.6 

)) :3l 44, DO 6.27 0,ör im*n 
il: V- uxw 6,03 aor ^,(s 

, HfHo Hist UA* ÄÖ3 3Zo^ 
'p H'.V) 43.11- (PM £,03 25-v.r 

END: 

Information: 2 in = 

Comments:     7" 

617 ml/ft, 

-7 = A' 

4in = 

7    Lvi 

2470 ml/ft : Volcyi = jc r^h, Volspher( , = 4/37«* 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 
/ y 

PROJECT: 5518 

Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: <02/>Z./9? 

WELL DEPTH: 

J7.ZZ'   8&S> 

WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN: 0<3'.50 

END: 

PUMPING TIME 

BEGIN: a&5& 

END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   Z)l?(e\HO vz* a? 5. op, n.oP. /7.7o~ K ?dc /■ r.,*^»* 
■Z?\Oo 4z. 87 S*o% Ö..O?- 17 To /. 
V?:zn «r. 17- ^10 O.n? /7.&0 J>? 
ZWO *Z. 97 Z.II n.oz J&./C? ) 

5?>;zo w.ttt- 5./Z i< i?fi?. 7 LllM 
^V.Vo VV . b% 5 ./T , i )?p*. A 
5V- oo W. hc) 5\/5 11 >?te.t? 
5V-ZO ^.y-o 5./-T 'i ms. s> 

/o:iz:Vo u\.iL S.m 
i < 

*IOZ.TO 4(tfo 

Jl',0 0 </?.?? 5.07- * / "Sfiz.vd 
a:zo vi.^7 S.il . i •^tol-fo 
>l\HO HS. bR £ .lf*> , < 3*4.00 

END: 
Information: 2 in = 617 mi/ft, 4 in = 2470 ml/ft: Vol^, = w^h, Volsphere = 4/3BT3 

Comments:  (7or±) c?/"/rs& '■  rfc'<:*-■-■'   ,.-■/-•_,  ./   .- •   .*■- 

■prvrterf&T cco,r-A?/sr go<o<o/^c7_ 

Applied Research Associates, Inc 
South Royalton, Vermoir 

'(802) 763-834S 



WELL DEVELOPMENT LOG 3*4,3 
PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

T/Ptfi 
WELL DEPTH:     - WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   0^0 
END: 

PUMPING TIME 
BEGIN:    OVMO 

END: 

VOLUME BAILED DURING SURGING: 

S(D &*£    /«YT^/^ 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

l> To:     li-Hb wr M 0.01 3b, 1 
A\ ii-V7 i-ty.Sfe 6, 20 o.-oi -fifrO-*, ̂ 577 
i% irsi i/1.13 t*tf O'.Of 3VJ 
""".T \\-Si- W2-.^5- (j^\ o.on w.r 
]> 
^ 

ll: en *+%.% (oMl 0.0^ t^'l 
\l\  02 ^^is> k.or Q,Cfi- i^.°\ 

>> -^3 
ll'.OLß 2°i.Lb MO 0. OO 3*3.^ 
\1\ 01 HD.3-L (D,1^ O.0\ m* 

7 
'   yii\< 3<Uß (eM Ö.Öl M-i.i. 

W. IV 2ei^r to.T>H 0,01 |12.4> 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = nfh, Volsphere = 4/3jrr3 

Comments: 
?/s-_ A/o  HzO. 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

&Z5& 
DATE: 

OzJzT 
WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 
A 

AOO 
SURGING TIME 

BEGIN:  OSlSS' 
END:   Ö9^0 

PUMPING TIME 
BEGIN: ^S^ 
END:      /^ 

VOLUME BAILED DURING SURGING:           ^    , 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:    /c.'ZO ■46JI. b.Qo OJZ /1Z*.L 
Tb   /o:zi 4&.O0 uT9 o.rz f-lZl.H 
T,o   ,'IV.ZI IT. 9Y 6.Bi o.n Hc2.0 
-r,o  JO: 3Z. Z8.' 5 6.-TZ &.}-*> /HOZ.4 
775" 
■n* 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = jtr^h, Volsphere = 4/3jrr3 

Comments: 

5-11 

IS     >5~i = 45*'* 
-r *»<**> lös»' y 

•£6*16, 

LAC*-   O?   ^A^ 

u A^- ^ 

PO   30-5ZC 

off   2^/V 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL:   a. 35~' WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool-Purge Pump                             ' 

AK>O 

SURGING TIME 
BEGIN: /S\S& 
END:   4^'5D 

PUMPING TIME 
BEGIN:   l$*i*> 4L 
END:          -%, Gtte/nrt 

VOLUME BAILED DURING SURGING: 

I 
^-~""f             ' 

'     (a-O ÜAi^T 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE .specr 

pFGet«r- 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:    17'. Zl Hs.f\r COT- && 5%.?© 

TD    n-.zz. 4S.8i s>.o? /*.■&& 4&l.$o 
~T>o   17: z? 4l*J9 o»cG> /o.Sk J&.30 

7/v    iT>Z& <&. /& O.OCo &./H n.io 
7T?   rfi ■§/ tzeo o.os &J9 )H*8& 
■Pf   )?' 32- 4S4& D-oS Lof €>.10 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Tcr^h, VolSphere = 4/3jir3 

Comments: 

W **•*/       10.5/       0.V 
'*-*,      V'0*,     /k$,     /6.5 

/3~ 'S >T      "f I 

J J 

rh*r L]$ *?'^LT 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE:    , 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development TooLPurge Pump 

AA>£> 

SURGING TIME 
BEGIN:   ll'}° 
END:    lZ9-'^ 

PUMPING TIME 

BEGIN: ^£Zl?l^ 
END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0:     R'.of Vß.^O (oZ<0 Ä/9 WZ7.H 
To     )Zr,OC~ fß.27 C*.ZH o.zo IHZ7. */ 

-no ;?:/3 H7-.?t~ &.$<=> o.'Z /S7.80 

r,o ?7>:ty H7-.T1 L.zl />JZ. /z<o.To 

T/.T /?". R H?> S& 6>Mo &.v.\ V37.90 

r,i /"2'/B <¥?• ?9 b.ZO d>.2\ goS.^ 

END: 
Information: 2 in = 61 / mim, 4 in = z4/u mi/n : voicyi: 

Comments: 

cZS 

llsZ. 7 

JO fob? 

lecMt&F:   Z^   J Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL:    .5 5" WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development TooLPurge Pump 

SURGING TIME 
BEGIN:   AAS- 
END:   /5*. TO 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING: 

^ J£>6<is 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

■■   ......   . 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = nfh, Volsphere = 4/37H-3 

Comments: 

^V    W   l(°/   ,HA //b, fa, MJ  ''* 
/S" 

'2. 
ID       rs-'    /5~" 

—r / Ho&tZ. 

Jot".    ^^ °f f 
-Toc>L    7T&** 

oJ/d  ?ü«P  •7S««"*'"' 
- z)zc*/*> r 

zfek. 
Applied Research Associates, Inc. 

South Royalton, Vermont 
(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: 

8.33'B6S 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development TooL Purge Pump 

SURGING TIME 

BEGIN: /Olo5~ 

END: 

PUMPING TIME 

END:  ^ 

VOLUME BAILED DURING SURGING:              , 

T3 74L:    ~-76r#£< 

TIME 

MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   IV.TI'CO 49.1b? <£. ss Ä2S2. MZ&O 

To   i)\7FZo& W.I& b.5S. /ä232_ ma I 
//". Z):ao ^9.22 &.5Z. ÄZS 6fH./ö 
)/'. 5Z~<0O ^.2-/ /o.V& AZ3 'S Z 6.0 

/I: 1b*.oo VS, 92- &r*b O.ZZ HH.Z 

iwZT.oo *ß. <7? 6.H& &.Z.Z, JD&& 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = n?h, Volsphere = 4/3rcr3 

Comments: 

fa <b.tf & v< & 

3.S3 

/%, v«, 'A. 7» 
,-r       if      /5~    >f     ~?lhrs C / 

^^L^ 

SO sec   fo»f 
5>i///    Keener 

■3&VZ pv*P 

Hofe-   SArife * **>**£   l*ke-fi>  Ftio^X  B^cH Fb*& 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
Z/Z?e 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool^Purge Pump            '                 ' 

AAJO 
SURGING TIME 

BEGIN:  /ÜÄ 
END:    /Z: ZS 

PUMPING TIME 
BEG,N: <^e^J 
END:     7 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   )^*r*>;oc? *£ 1T7. y.ioi ^OSS' MZt.U 
n-.wzoo 47.W*> 7.13 o.&zte )42&.0 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = jcr^h, VolsphSre = 4/37rr3 

Comments: 

■/,7* 
z-1& ' 

oc-,^ 

i/eey •Sttfry  A.,e>»     k}>r)L    KW-P   H?c/      **    Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

K na -/7i0 
DATE: 

WELL DEPTH: 

JUT-'&.&*.*>. 
WATER LEVEL: WEATHER INFORMATION:' 

METHOD & EQUIPMENT: Aardvark Well Development TooLPurge Pump 

4AO 

SURGING TIME 
BEGIN: I2Z5 
END:    - 

PUMPING TIME 

END:   5*** 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

:M To:  )l\6S)Oo 47.72. L^S' 0.07^ 9/2-a 

' )Z\3h\00 n^>?> 6.bO D07H Z88.O o 

END: 
Information: 2 in = 617 mlffi, 4 in = 2470 ml/fl: Volcy, = jcr^h, Volsphere = 4/3W3 

Comments: 

/6«L 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE:       .         . 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump    '                    ' 

AND 

SURGING TIME 
BEGIN: ///'5'C> 
END: 

PUMPING TIME 
BEGIN: ^epUJ 
END:     ^ 

VOLUME BAILED DURING SURGING: z&^ 

TIME 
MEASUREMENTS OBSERVATIONS                               fV&nLsJ 
TEMPERATURE PH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:    lH:oZ\oa> 4&*2Z. 6>.47- &I31 H77rT 
M'.C&VO 4&.ZI /i.Vft OJSf JHZf,^ 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = -R?\\, Volsphere = 4/3rcr3 

Comments: 

fc-f,   Ms 
(L 

Z6ds 

— Pcj£6f Posi/o 

ijr 
O^'Tfiglr   To 6reT  A SA^PL- 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

■irf 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

z/z-rM 
WELL DEPTH: 

17*95 ' ßAS 
WATER LEVEL: 

ftoz'86S 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 
A 

SURGING TIME 
BEGIN: £>€>' $5" 
END:      D^.ID 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING:                  , 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  HS2HIOO 41.oc* /o.5H d>.oo9> W2Q. I 
Ji:?<r.oo 48.<5& r».f>y- r\öö&> MZ9.I 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = jrr2!!, Volsphere = 4/3^ 

Comments: 

/5" 

/i385 ) 
/tT 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: 

11,01 'z&S 
WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool. Purge"Pump 

AfJO 
SURGING TIME 

BEGIN:   09'iSS' 

END: 

PUMPING TIME 

BEGIN: ^5#r-=> 
END:    J 

VOLUME BAILED DURING SURGING:,   76rts 

TIME 

MEASUR EMENTS OBSERVATIONS                                  ~~ " 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   ir.zzroo V?<o& /«.*£ &,•**?■ /44P.5TÄ 
,r.z.s\oo 4J. Z-i &A7- ro:3?R /-ya&d 
li: >*:co «/:T. ~6> 9 S.'Sz AS3 rtBvv 
it'.29:CO 4S.1I £>«39 &.Z3 /$?3$ 
II' 39: oa 4&.70 ^.27 OrZ? &Z&-.& 

UltetfO VL.7« £.5"^ 0,z? <^Of~Z± 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft 

Comments: 

;1 %'%, ?* 
10 

iS    15   o 

Volcyi = jc^ri, Volsphere = 4/370* 

Cp-TueU- =7 froteueC 1 £.39'      ~7i*»& Qx*>"«'* i <flrs 

(\ wen u)eU =7 HzO Uv&L -. SW      -&,&   P0*pw(7~. /# 57s 

'-?6it: 

N°7f? Loot', 

PiO PfO *z,~ na:'^ ^'>/7 

tf)Af"Sfl 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 SITE: WELL ID: DATE: 

Monitoring Point Assess. Hanscom AFB SiO"Z'OC& ZT/ZT/97- 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

/&7A'£6S ö-:r& '£>?<: 
METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

fitfOO 
SURGING TIME 

BEGIN: /Z'./S' 

END:    )^:^cD 

PUMPING TIME 

BEGIN:    -^ 

END:  / 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To: Hi0O-.f>O .05./9 /*..V/ O&M /VVD.V 
fl:o/;oo .->?.Z5- ^/ o.z?>~ /^to.u 
)Ltio5:oo 5S./Z: /*.vo O.llaO 5&V.6, 
Wlo&xoo S3./2. &.Y3 Ck/kO *&.o 
MWolOO .zC> 2>,^T n. 7. &f V„<).<0 

M-J7.ÖO ^3.zz. &.*o o.^f>?? /yo.-* 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nfh, Volsphere = 4/3jir3 

Comments: 

f/&y   iW    '^'.    /?.7/      jo.y \ 
(^   //<*?,   /#.?,     ^.y    t/o.7     /&? ) 

tS            30          „-S-          ffi      '        .y'   < 

r   ■ '- ••f      / 

                           JO Gds 

iloTrl    Loot-)   -3^^L     ÖPOK    (r^S-L), 

$)*?"& 
SOvr-c   ^O^fi 

t-jAfrf    %rr'"'    ' 

30sc   r Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 
WELL DEPTH: 

ms'flfts 

SITE: 
Hanscom AFB 
WATER LEVEL: 

MZ ' 5&S 

WELL ID: DATE: 

*/??/P?- 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development TooLPurge Pump 

A/JQ  
SURGING TIME 

BEGIN:  mOloO 
END: 

TIME 

To:     &>0l:0 

ite*&0 
\li\U-0 
iw.aicP 

PUMPING TIME 
BEGIN: 
END: 

MEASUREMENTS 
TEMPERATURE 

5X2.1 
5?.z?> 
^H.)E 
5<f*z4 

pH 

&.S9 
^•39 
dp. TO 

J2- 

SPEC. 
COND. 

O.ZJ^ 
a 2/9 
OJZO 

OJ?& 

VOLUME BAILED DURING SURGING: __ 

OBSERVATIONS 
TURBIDITY 

>W.4 
/W&.S 
/wz. o 
WZ.Z- 

CLARITY COLOR ODOR PARTICULATES 

/&'&& -tsZ7 6-3'-? <D.OO ms^ 
ib'n:o w3V Ü?. :<T 0,00 wss 

mwoo sz>s8 &.Z*s Q*"2\S Q5S,(c> 
MII&.00 #2. ILI ^r/9 /0.Z/7- H&&.b 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = A Volsphere = 4/3jtr3 

Comments: 

il#3 

Puf^P'K/C-, 

5s--»/ 
/o sec —>  <I^/y/'i 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

_-.-« 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool .Purge Pump 

SURGING TIME 
BEGIN: 0&OS~ 
END: 

PUMPING TIME 

END:   ^>e* 

VOLUME BAILED DURING SURGING:    _.    . 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: H&.bg fo.<Zo O.lf )HZA.-r SsKAV 

To- *}£*■?- to.Lv OJU> WZ&Z. 60A-Y 

; 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = Tct^h, Volsphere = 4/370* 

Comments: 

*%,%,%X%> 
o~> TO 

$5"       ^'-o 

»pucnc   ^^       -,  ,-   - I, ■ ^ 

Ysi  -5/^P/rs. -JZjt<F+>   y/z/9T-J 

&&'£   %etni#(>e\   7-M0IT> /r£ et 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 
WELL DEPTH: 

SITE: 
Hanscom AFB 
WATER LEVEL: 

WELL ID: 

/t*& *2 
DATE: 

>Jz&/<?? 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   l#l/0 

END:     te>:fQ 

TIME 

To:    jq-JW'&o 
/liHfrOO 

PUMPING TIME   J 
BEGIN: 
END:      f- 

0 W 
vr 

MEASUREMENTS 
TEMPERATURE 

iq.&H 
W.bS 

pH 

y.ii 
7*Z9 

SPEC. 
COND. 

n.Hi 
O.i I? 

VOLUME BAILED DURING SURGING:     n „    , 

OBSERVATIONS 
TURBIDITY     CLARITY       COLOR       ODOR     PARTICULATES 

WZt, Q 
IW. & 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = ni^h, Volsphere = 4/3irr8 

Comments: 

wee 
5/2/97-    /W*9  S^z.^ 

17.7, 
'jy.7 

//0 ^A/*ple. WMf 
Applied Research Associates, Inc. 

South Royalton, Vermont 
(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE:     , 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

Aon 
SURGING TIME 

BEGIN: )\\ZT 
END:   iZ'.Vf 

PUMPING TIME 
BEGIN W v^ 
END:   7 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

V To:   H'.S'i'OO H?.L,U> 7S57 e.ot*) 7*7? 
5 H-.55'>OD 44*59 7-2/ £>.&tQ 145. Le> 

/^ 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = jrr^h, VolsphBre = 4/3^ 

Comments: 

lai/   £s, 
i  /'on t /&5 

to 
&.Z 

5-5 JO 2 5" 

TA/9?   ?o«?^   *<*** 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

r/ 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: 

BS7 
DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:   I3^5~ 
END: 

PUMPING TIME 

END:     7^ 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:   /5f.0Z\öO 4&?e> &<W 0.W /VZVc3 
/5iö3SOcT 17.SZ* T-35" Oil* 733.-T 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = Ttr^h, Volsphere = 4/370* 

Comments: 

*Zr , '%,, 7>,,   %,   % 
1Z 1° 

^ A R**«^ 

Z5 6*L*/iZ 

f£>sfp/j/4 
3/3/^  faPeo ZZO 5£"C 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

# 
1> 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: \5"»5^ 
END:     i(o% Z<$- 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To:  \5\&:o& W.6C? b.&T O.ZfM &3?.Z 
I5:?ß;oo W.3Z b.Tc) &-Z95 S27,<9 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = n^h, Volsphere = 4/3W3 

Comments: 

[iv U & 
■A 

y/i/i? fcpeo 

%f/ 
)<■' 

no 

v^ 

v f >' 
irf le 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: 
/I/O tfiO 

WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN:    j£2>T~ 
END: ^^ 

PUMPING TIME 
BEGIN:  ^«  
END: 

VOLUME BAILED DURING SURGING: 

TIME 

MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: I 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VOIQ,, = TcPh, Volsphere = 4/3^ 

Comments: 

-777/5 vzrli /'AS //o i^fH/rrt, 

/kkwneQ ^elLDgm Cr^'t^>  =>   fl-2><>'&*S 

fiktiv . fc^T y"u)eLL   =7 /fc.9?'545  To \4zo 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: 

;3uff' 3.6,.$. 
WATER LEVEL: 

/So JhO 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME   , 
BEGIN:     ^^~ 
END: 

PUMPING TIME 
BEGIN:        ^~- 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = nfh, Volsphere = 4/Snr3 

Comments: 

7^/5 t^elL /Mp //o VJfitJafl, 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

3/0/ A? 
WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN:  Q&lS 
END:    09 ^ 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING:         _       , 

TIME 
MEASUREMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICJLATES 

Jo-   ftXVi'OQ $?..?> o V.i? G,ot& ?&«? 
M:2szx> 5Z~7b V. <^7- CXCXbS /£?&£ 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = jir^h, Volsphere = 4/370* 

Comments: 

1 /i&l, ■ /to*,  '11*.   ''?- 

l—TT~ 
56*1-5 "3, 

^9^   ?w&£& &R   30 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 09Ze> 
END:     IQlZ'? 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = nfh, Volsphere = 4/3^ 

Comments: 

fa*), M 

y° fee 
Applied Research Associates, Inc. 

South Royalton, Vermont 
(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
CDS/oi/9? 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 
BEGIN: 10155 
END:    /112,0 

PUMPING TIME 
BEGIN: 
END: 

VOLUME BAILED DURING SURGING:       ,r ., 

TIME 
MEASUR EMENTS OBSERVATIONS 
TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = ro^h, Volsphere = AI3K? 

Comments: 

1?/ ^   >h 19/ 
0?, 
55 

'i?,   /W 
fD TS 

Vmv Lrne <S>ir c^e »>*> ^ll • 
?ec~ 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 

Monitoring Point Assess. 
SITE: 
Hanscom AFB 

WELL ID: 

8zo -sW 
DATE: 

WELL DEPTH: 
I7.0V' 8dr<> 

WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool.Purge Pump 

WO . 
SURGING TIME 

BEGIN: 0815~~ 
END:   C9Z& 

PUMPING TIME 

BEGIN: *,&*el** 
END:       ?*^ 

VOLUME BAILED DURING SURGING: £} C-TA^Z> 

TIME 

MEASUR EMENTS OBSERVATIONS 
-TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0:  t5\f?~*&o .33.95" &.!*> Ä5Z6 /*£? 
J&J816O 77.57- ^z-r £>«>3^ ^5« a 

END: 

Information: 2 in = 617 rotfftM in = 2470 ml/ft: Volcyi = nfh, Volsphefe = 4/3^^ 

Comments: 

l>y,r, % 
^/s/v +    rdi^P^D •* 'ZlTs ■ 

) 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: WATER LEVEL: 

/Z.VZ'S&.S. 
WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development Tool, Purge Pump 

SURGING TIME 

BEGIN: /D<?0 
END:    SO-ZiT 

PUMPING TIME 
BEGIN: 

END: 

VOLUME BAILED DURING SURGING:            , 
/ UlfrL 

TIME 

MEASUR EMENTS OBSERVATIONS 
.TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

- 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyi = m^h, Volspheie = 4/3jtr3 

Comments: 

oc 

7 fi&ofi7£> 

^/s/^7- fS^^v JOs> 

Applied Research Associates, Inc. 
South Royalton. Vermont 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 
0-5/02/97 

WELL DEPTH: WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: Aardvark Well Development TooLPurge Pump 

SURGING TIME 
BEGIN:        SPf~ 
END:     ^*-^ 

PUMPING TIME 
BEGIN:      Z©^ 
END:  ^^ 

VOLUME BAILED DURING SURGING: 

TIME 
MEASUREMENTS OBSERVATIONS 
•TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

T0: 

END: 
Information: 2 in = 617 ml/ft, 4 in = 2470 rnl/ft: Volcy, = jiPh, Voltphe,e = 4/3»^ 

Comments: 

?o "5/     <->   jfo^P - 

Applied Research Associates, Inc. 
South Royalton, Vermoni 

(802) 763-8348 



WELL DEVELOPMENT LOG 

PROJECT: 5518 
Monitoring Point Assess. 

SITE: 
Hanscom AFB 

WELL ID: DATE: 

WELL DEPTH: 

33.35 'B&S 
WATER LEVEL: WEATHER INFORMATION: 

'S'/O&^FZ'oPtif&Z , CooL 
METHOD & EQUIPMENT: Aardvark Well Development TooL- Purge Pump 

AND 
SURGING TIME 

BEGIN:  O^.OC? 

END:    /OX'S' 

PUMPING TIME 
BEGIN: t5si'« (SI 
END:       3^/*/// 

VOLUME BAILED DURING SURGING: 

*t SGML'S 
6s>S6?^*. 

TIME 

MEASUREMENTS OBSERVATIONS 
•TEMPERATURE pH SPEC. 

COND. 
TURBIDITY CLARITY COLOR ODOR PARTICULATES 

To: /C".^Z''00 4&.-H (,-W ®.Z(* ^90.U> 
To /o'Sy-'OG *&JO Mb O.Z& V&.50 
T,o //ioz-.o .Tl-Zi b.21 O.Zf 13. IO 
U i/'.oi-.o &X<to b.'Z. O.ZS" /9.70 
T/T inoTio 51.49 fc.ZH o.zs zz.-zo 
r.f H'.o2>\o ö/.^7 &tofb O.Z5 ZZ.90 

END: 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcy, = jtH'h, VolsphBie = 4/37rr3 

Comments 

/; 

L 
'% %, %>  %>) 

IS 3* 

I 
'G*L> 

Applied Research Associates, Inc. 
South Royalton, Vermont 

(802) 763-8348 



APPENDIX E 

FIELD SAMPLING LOGS 
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SAMPLING ROUND 1 
APRIL- MAY 1997 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:         L WELL ID-    .        oö ,   ,, DPU3-  R.PU9-U DATE:    t,,2-S-^ 

WELL DEPTH: SCREEN LENGTH:   3^ WELL DIAMETER: 2" CASING TYPE:   p\/Q 
— 

MEASUREMENT POINT: TOC WATER LEVEL:    j Q    ^ 5 WEATHER INFORMATION:  <urvn          /*>*G 

METHOD & EQUIPMENT: [_ow Flow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: 7eflon COated polyethylene | Pu"~< ^^'     il-s & bh>c     Dia|:   S>4 Hi 
— 

SAMPLING PERSONNEL: Cftr/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO Y COMMENTS: 

(units) 

T°:     !H|£ 
ms> ID.L9 65 O «t/«i/ 

IH^t? 10-1? 65(9   rvL/w* 

IH3S C/TW^LZ&J 5ü/>CA — 

|W JP.Z.6 37S»v\L/nA.vi 

IMMH 12-61 H.90 Ö.6S) 6.3 M.05 IP.2.6 

HH& 12.06 ^/.<33 c.669 ^.6 IO-&0 

lM5D P'lou» ■s+opp t«£    fc^S-Ctf. i-V-«-   fi^ff iA» iL-^. L<- C*.t FW <^i   Imv e4   «   U» ii U Cr     U PV-1 

Parlc, 6olwl sfv-Jt^ u p   <o-e_l\, S)fCU^ci cu^cA <"<.cc nnje.cJr as? Vtr*^ 

I50O //.on ^."73 0.634 Mio lO.Og lo.iS '-/<s>0 yy I A-H '«" 

l5öH /l. 0-7 q.3i O.^T-3 W.6> iz.eo 

0\*5C0A0-CC -1*^   5-orv d OA^CX r ('o^Cvxy 

ISC£> H.5I 5.H 0.571 ZU./ \Z.7A 

If7l7^ IZ..42- 4.42, a.i^U» 1*5 .*b XL. 51 

lSlU> l*>.M 5.c^ 0. b'VL 10.9 11.73 \o.i6 
pLotO, 

l52D 13-70 z.n C.tcH 5.5 II.OCP |o.Z< 
I5Z4 10.15 .5.1* £>. CP^C tlU.ß W'.VL 10, Zg fb^Ae-b Aie Ftoi^Lif. 

i5z& 10.81 5.z°i Ö. 5-b°l 127.. 7 \Z.Z% \0.2U 47^ KL/KI^ 

15^ \l.SLf 6,\6 0.<$fV) f&.n io.?a 

15^(5 II. £5 X. i e O.^BL ^^n 1D.03 

i5 4o /£. 17 f>.u D. SSI 11X \D.O*l \o.l<5 340ML/MI^J 

1544 /Z.59 ^.1A 0.5H \°>.o ID. IQ ID.Z-S MD «M.«-/'^'^ 

  

  
END: 

Samples Collected:       4   x   4o ^-L.   |/£>A '$ •Steffi*    IC76   -    iog.1    -ft- t^OTT,      ^SA^fLg.^»   CoUXcrCP 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = w^h, Volsphere = 4/3:ir3 

•^C^FCKUL-   TotBlPiTY   C<-\XCAAA 

File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

MEASUREMENT POINT: TOC 

SITE: ■%f&*TC  7- 
WELL ID: 

SCREEN LENGTH: \0 

WATER LEVEL:      12.-2,2- 

KPUU-U    DATE: 4-25-97 
WELL DIAMETER: £" CASING TYPE:   p\JQ 

WEATHER INFORMATION: 

METHOD & EQUIPMENT: [_ow p/ovv wfth Grundfos Redi-flo Submersible Pump 

: / .-2.*/- 

TUBING TYPE: Tef/on coated polyethylene \   ?o^  "Pg^rn »   I^bTflf, [PIAO •    &^ 

SAMPLING PERSONNEL Chris B/a/ic/w fJCBJ and Marty Gildea (MLG) 

TIME 

(units) 

v \un 
\(olD 

TEMPERATURE 

•c 

biM 
1611 
luto 
1^2- 
JL^lf 

_Le4Q_ 

CtMMEHL 

pH 

^ OM^>g 

SPEC. 
COND. 

ilS 
& c-M 

TURBIDITY 

NiTO 

IZ,4S 

12.75 

5,4? 

IS.IL, 

ü?4- 

11*46» 

LP52- 

ICe5Lf 

l7gg 
no'A 

14. UZ 

i^.ig 

IZ>57 
12^51 

IZ.-2.-g~ 

5,5-b 

o.lu9 

^,I7< 

DO 

M V1- 

"^2- 

f),5f? 
^■■»37 

f>-l& 
^.5^ 

5-SS 

i£.i9 

Po8 
11 12- 
<"7J6 

111*? 

/0.7c? 
1-3 

.96 
C6/l«ckcJL 

^.-Sf 

g.oqg 

Z.7 

Ö.I9& 

a.'T* 
P-2^ 

©. 2^ S 

5-Sfe 
5-55 

5.58 
5-59 

Sy^ka 

O.2.2.Z. 
0-23Ö 

-M- 

COMMENTS: 

leer bT& 

L2^ 
lE/fo 
\1MV 

W.oZ. 

\o^^ 

'5.<* 

tt.5 
°^-J 
i^o.? 
16&2.4 

0.1Z% 

0.240 

0.231 

z\. 

\\.Cb 
ID. U1 

12.37 

-57£>     M.L/M|N1 

570 ml/mi'r\ 

t]30r*.l/t*i\ 

\l<^ 100 r^L/^viO 

lg-H 
[O.fcft 

IQ.&7 

U.^2- 

2. 

2.0 

2. I 

END: 

n.(9 
10.86 

LMZ 

12.^-2- 

II.M 6 

fc40 ^ L /p-vi«^ 

"PoOtCS ^\g-F<X)»^Ll».KJ£> 

4cc? I^<L-/M_)0 

520™t- /or'n 

10.67 

ID.52- 

Samples Collected: 2 x^o^L   /gfl* *2 Dvp tZfcps 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = n^h, Volsphere = 4/3*^ 

terr-*,!.■** /n&i > /oefl 
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GROUNDWATER SAMPLING LOG 

PROJECT:   HM SITE:         ~i_\                            WELL ID:   DPlo-639 DATE: jJ-6 -?7 

WELL DEPTH:    i -, n (n-SA SCREEN LENGTH:    "2,^         WELL DIAMETER: 2" CASING TYPE:   p\JQ 

MEASUREMENT POINT: TOC WATER LEVEL:    ,(   ^              WEATHER INFORMATION:    QlÖXJJ^       \^C 

METHOD & EQUIPMENT: i_ow flow with Grundfos Redi-flo Submersible Pump 

JUB\mvfPE. jQfion coated polyethylene     Dep4U»fiW*i    \i\.o ft          D(a|- 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO T COMMENTS: 

(units) 

T0:         IHm 6U*W. PL>< ̂ P^flU 

*#H$2 
Ö 12.49 \on ^l/ffun 

I50D G«H"\ 04 o erv^iA/, • Ui-  pur „„ /A^,4-,C- be. dLtöBrrJl 
•       »A. 

-^n    ix>€_ fiufL?J. V^^uA cU-,    ' '« 

1511 *9n>Jtfä. oev w 

IS^7 F^lftio  rea< h   so ÜU3   ÖUACJ O.fOA-1 G01 OlO <•«. R--5S i5s~<-/«~<~ 

1531 7Ö-H+, 5P  u?e u ,'. li ^-sf +<dce ■30« ^plß-j IZ-T*. "7 5 n»L /»«--«^ 

fl.-f4«\    «-■>»<- **+   1* oJton *f pwr^t- V* 1>*»JI. t 

/SS~7 S^/^eS 
_* ^ 

„ 

END: 

Samples Collected:, 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = Ttr^h, Volsphere = 4/3*^ 

T"^ Vöb AM^>«.    I     ^ .(.f^rctA -F-f pv^p +1 File-GROUNDWATERSAMPLINGLOG.doc 
CU^L Gor <t"\^) + /.^r 2.5^/U 
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GROUNDWATER SAMPLING LOG 

pAGe 1/2. 

>LovT 

PROJECT:   5518 SITE:    2( WELLID:  539 DATE: fr-^-9-7 
WELL DEPTH:   20-0 SCREEN LENGTH: ,Q ß WELL DIAMETER: 2" CASING TYPE:   p]/Q 

MEASUREMENT POINT:  TOC WATER LEVEL: ,», 2 ff2.1<^ WEATHER INFORMATION: Ctouef*   /3"C 
METHOD & EQUIPMENT: LOW pjow wjfh Grundfos Redi-flo Submersible Pump ' 

TUBING TYPE: Teflon coated polyethylene \ V&ptk o\    ?UMl» \4>s' D,'AL:   90 H*. 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO V COMMENTS: 

(units) 'ft fe-f*d) 

V   [lolO 6Wed Pyi «P. 

/fell 12.35 ^^L/W,^ 

IbZl /2-tfl ZOOfuf/Mi^ 

llelO /2-Sb 17&AJ /iu -U 

\M f '2,^0 l2S~**.(/m.7»i 

iun n.<tn lSbhK.1/to 'H 

IUi~ fin */K/ecrez> SOJJP a.41 J5S~/>U/AU« 

IL4Z /3-lu (>.(pl o.oi}> */#3 %v 
m% 13.11 (>,#£> 0.0kl *7/,3 %b% /Z4f /ßonj/m7n 

lie?/ ty.QZ 6.27 0.124 7/2.5" %2v iZ-So 2oo »tu/tu-n 

iv?4 i4ol Ip.l4 0.2JS" S-fl.4 t-bl /2-*3 /S'o/u.yMi'H 

ibSl MoR (p.a O.^Dl Kob.O Z.SS 

lion 14.1b 6.2/ CMS 441.1 S.b-2, 

noi 14.21 $.cz 0.425" 3%. 3 X.tb 12-SS l£crf/ri« 

llOL> I4.lö £,03 O.&l 144,1 l.fS 12-W iSbt^l /AI/VI 

ntfl /4M k.os- o.s47 314.0 us iz.fs 160*1/M>4 

11(2- 1**4 6,06' O.600 1/1.7 1.1S 
nib 14.2*1 (p.ll O.bol 322.1 1,%b ,/ "PurtuL l> QuairouUi 

1112 ICV CrQl 0.&6<f bfr.o 7-27 l\.%$ 
nu tr.w 5.10 0.933 Hle.0 u-7 l4oJl/m^ 
ma lb. xo 5.%1 1.1/r biz b.lo nM I So */ /*',* 

nn 1S.11. S 95 
( 

mo 15.1.1 S.Qf 1.2/5- V-3.4 (p. 00 

H33 k=&b- IS.OS 5.99 1.060 HS3 6.1H 

mb IH.IH 6. o3 o.&iz. Gl.O 4>AO 

5«&   mq l*% (>.Dl o.qu %3 k>.W 
Samples Collecte 
Information: 2 in = 

± IXLiD^ivQA-.   + 1 Dop loa ^£>h    f   3ßcpi^».t VOA<.   *   Z-Ecuip &(AA*JS   cf-ie«. 
617 ml/ft, 4 in = 2470 ml/ft: Voi^, = -ir^h, Vo!sphere = 4/3:^ 
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B3°l    pA&B 2/-Z 

GROUNDWATER SAMPLING LOG 
(C(r*\birwz£) 

PROJECT:   5518 SITE: WELL ID:    hoa DÄTE: S-fe-9-7 
WELL DEPTH: SCREEN LENGTH: WELL DIAMETER: 2" CASING TYPE:   p\fQ 

MEASUREMENT POINT: TOC WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT: i_ow pjow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) 

TV   iKrl. M6S" (p.lS~ O.Zto IDO.I (p,bt> M8 IDOM/MU 

\1HH CbU-tcXi^i 2,     5A»O/> .es 
( 

END: 

Samples Collected: ■         
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = Tir^h, Volsphere = 4/3^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: i5ftVs 
MEASUREMENT POINT: TOC 

ßta<.kflAUrl/  on   P\>C 
METHOD & EQUIPMENT: \_ow j=jow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene | <W ^^: && &&&&.<.[ P{M: 73> 14: 

SITE: WELL ID: 

SCREEN LENGTH: l*f+ 
WATER LEVEL: g.os 

6MT- 
DATE: :  5^.97 

WELL DIAMETER: 2' CASING TYPE:   p\JQ 

WEATHER INFORMATION: p^j^   CUjwJU    \%?C 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

T0:     UJ&& iiA 

/IV7 

•2-S^ 

!25£ 

i^oc? 
I3Ä3 

1306 

|309 

/3/2 

13/5 
ÜZL 
732/ 

/324 
1327 

ßiß. 
1333 
/33fr 
/339 
/3^ 

/3</f 
/W 

END: 

TEMPERATURE 

u 

pH 

I        Put~p   ^f^ S" 
COM^TE^T 

1*7.5 2- 
6-98 

fc.S9 

[6.4 8 

60^0 Ceu.g 

SPEC. 
COND. 

«v -V« 

TURBIDITY 

fjTX*. 

4 ■*»"*> 

^.7«V 

H-79 

/7. IH- 

H.I I 

5. OS 
n.75 
I 2.2b 

llt>* 
llW 
11.II 

11,12. 
iwL 
UM 

5.Q6 

<?.oT5 

o.oll 

o.o&o 
e.oSl 

0.091 

11-55 

31.-7 

58. n 

DO 

*/i Ö* w»*; 

COMMENTS: 

6-SO 

IIH-fe 
/20.£ 

5,/5 
5.11 

JL31 
5.2<f 
5.21 
5.34 

ItM 
IS-01 
n.-b-L 

COLLECT 

*.& 

0.092 
WD.O 

202.2 

6.04, 

S.&7 
5.5^ 

"9.1S     '-lOOr^L/^,^ 

9.22.      HlOr*L /**.<* 

9.22.    S2S^L/K.,ö 

5./5 

0./03 

0.//O 

0.1/1 

0.12b 
O.lll 

0.15b 
O.iW 

2+bl 
2%%.$ 
ILL 
HA 
IIS 
I3.Z 

5.21 

±31. 
£67 
<hn_ 
jm_ 
4.10 
4.12 

Turk,   Pr"^        ' 

9- 2.2-     i yOO~L/^ir> 

5^3 
SAl 
S£L 

o.i so 
Q./53 

ZAM RLETS 

o_d£L 

A4 
il.O 

±jU_ 

2<r.°l 

JdJL 

3.11 

3,74 
1'bf 

4.21     if 50 hJhihi 

1.2t/ 

i A IK Bu66i€SAFPSCnt&> 
TUR&. pnt>e>e 

15b tnJnuJ  

Samples Collected:! r W ML   VöA- f   * *40 K2P  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Trr^h, Volspnere = 4/3-r3 

PURGE VOL. Uflss. is 
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GROUNDWATER SAMPLING LOG Ky 1/2. 

PROJECT:   5518 

WELL DEPTH: .^& 
MEASUREMENT POINT:  JOC 

SITE: Z\ WELL ID: 

SCREEN LENGTH: 

WATER LEVEL: ~7.35 

ÖPUJ.QM2. 
DATE: 5-5^7 

WELL DIAMETER: 2" 

WEATHER INFORMATION: 

CASING TYPE:   p\JQ 

5->Af 4- 10* c 
METHODS EQUIPMENT: i_0w Flow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene |  p^f^^' U/3 f-fr OioA 

SAMPLING PERSONNEL: Cfafs Bianchj (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

T0:   W33 

W3S 
HS6 

15^0 

15Q3 
iSQfe 

jsm 
/5-/Z 

JijT 
tr/g 
I52j 

\52<4 

152*7 

/53o 
/53i 
/5jfe 
ISM 
/S42. 

j££. 
/5Y? 
/557 
/55-tf 
/feo3> 
U06 

[fec^ 

■»«?• ]61Z 

TEMPERATURE 

'c 

pH 

ft o^. ■s+e TU 

CowKjC'-Ti'b "pPNtO 

Z1.SÖ 

2i.-un 
23-21 

^3--71 

2Mk 
23-22 

23-02 

22.. 72. 

22-£9 
22.72. 

^.67 

<Mt2_ 

4.7£ 
JtM. 
^8 

SPEC. 
COND. 

^iut« 

TURBIDITY 

N-TO 

DO COMMENTS: 

t A.       (fo  <BV»^ 

D-OfeM 

0-0 fe^" 

Q.flfc3 

Q.0 fe^ 

g.gfefr 
*U3 
4£y 
«A 75 

q-ni 

22.W 

22 -35" 
23.4D 

22-7? 
22-k7 
22.P/ 
22.£S~ 

^3.08 
2.1..&1. 

jhn. 
qm 
q-,12 
4&r 
5.16 

•5/2.0 

6.06B 
Q-Oiq 
o.oiq 

75.8 

(,1.3 

MiL 
(n-tr 
J^ 

7.S6 

7-(/I 
6.87 
(,■71 

fe.gl 

Ö.33 
«.31 

8-M5 

IIOML/KVHA 

IOO^L /•**** 

|O0i tL /i~^ 

/«.2- 

75.5" 

4-fl8o 
&483 
0.0S5" 
0.£><$6 

<?.#?D 

Q-/// 

Ö.//? 

5,23 
5"-2g 
S.2.0 

5.36 

21.48 

•2-1.92. 

5.39 

5-3S 

fl.//? 
(9-/22 

0.106 

12-q 
/58.9 

2fr3./ 
233-4 
2W.1 
J5aj_ 
^2£I 
2gf 
1/7-7 

£.£S 

JpjW 
b.U 
5.(0$ 

1A2L 
53k 

*.3<? 
<.23 

3.¥^ 

3,P9 
3.0/ 

A//? guftfties 

2-81 

//J UJE 

2<yg t*t / Kt>n 

A-llZ   ßußßlsgl 
</J    UA/tf 

3^0,5- 

3/0.1 

O.I23 

O.liZ 

0A0S 

M6.0 

55.S 
81 (, 

2.9k 
3.1-7 
2.33 

2.^6 

Z..S3 

Samples Collected:  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = nr'h, VolSPhere = 4/3:^ 
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GROUNDWATER SAMPLING LOG 
t>Pto   6MX    fW Z/t, 

PROJECT:   55Y8 SITE: WELL ID: QPu-ßML DATE: 

WELL DEPTH: SCREEN LENGTH: WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL WEATHER INFORMATION: 

METHOD & EQUIPMENT: i_ow /r/ovv vv/tö Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene 

SAMPLING PERSONNEL. Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) 

T0:   1415 21.56 5.32. O./cW 6>f.H 2.97 

1618 ZL2.1 5-H4 O.ILS Ho.Z 2.-SO 

JfeZl Z\.6H 5-H9 0.(3Z 2M. 1 1.97 

)U?> 2,o. 8z S.51 O.J3fe 19.1 1.8H 

lbt-7 Zfe.S^ 3. S3 O.I Ml i2>.0 ,.!<? 
\irhe  a/.a-r  -^np^— OJ'/I 

1(P3O COULCVT SArM.pL es 

END: 

Samples Coliecte d: 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = nPh, Volspher6 = 4/3«^ 
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GROUNDWATER SAMPLING LOG                                 /O.S7 TO* 

PROJECT:   5518 SITE:      zl ^»DPiO^Z-os DATE:   OS-JZ-97 
WELL DEPTH:     g^j^ SCREEN LENGTH:   -«, _ WELL DIAMETER: 2"                 CASING TYPE:   pyQ 

MEASUREMENT POINT: TOC WATER LEVEL: /a-f3^^ WEATHER INFORMATION: o><r                4 ) ,^ TP -, 

METHOD & EQUIPMENT: [_ow plow with Grundfos R&d'hflo Submersible Pump 

TUBING TYPE: Tefion coated polyethylene \Pff/,p QBpTH: /$, 5 S6 Lhoc    I °'BL"'   9ö 

SAMPLING PERSONNEL ChrjjLBümehrfJCB) mjiiMi ir+ir fnilrtr-n (Mf C\\ Uf£, <SRP 
TIME TEMPERATURE PH 

' 1 ÜVH 
SPEC. 

'   COND.Z2 
TURBIDITY 

;           JrO% 
DO 

jr 
COMMENTS: 

(units) °C Wir ATÜ "*/L (L sttiste" <SMJ/'*»^ 

T°: 091S 4<? &  "Tno*. fsi£»r F, Ui,LTr 

)Ot& An &   s",£ Zl 

J047. P»*p ^Tft- •drO 

JOSS CALISRAZ o>J>    FÖe > )4, < o^pfeTt . i 

JJOO FIOL^S    /EX Tf?Ae.%~S\ /s  &*7??eMlV ^£ou<c\ 

<£. 5£W /~TA*S f&F-ftn ^^evei*? IISO 

IIJO \Sezy *5"i Ü^*0  ftr/VT/ \c7,**s>    ( 9Z,f...i?n ,P. . etc) I2.Z9 ^r/osHe^lj^e r5e.ßo 

//3Z. IZ.T3 <£ 5£>/~>?/si/*r 

114 7. 17.ZS- RjR^e-i^/r/rüs^ 

it 34 i?.^o ^Go^L/si,* 

rz27> *-r 7oe> Scot-M Fc (I  14TO OoALfy /Z9i <«!0~Unsrt 

Sie* soi~is<i~*3 \ 
( / 

J2SO IZ.9& <SS&~i/»»J 

IZS® 55**^s feti*, :^0 

END: 

Samples Collecte 
Information: 2 in = 

J:   ^XV*W  ^t>4                 &&# /Z6>f.J2&5- 
617 ml/ft, 4 in = 2470 ml/ft: Vol^ = A Volspher'e = 4/3;tr3     SCä^ä 6° "'"   5b(or*Lfe 

'u,c       ^^       1 '^                                     File: GROUNDWATER SAMPLING LOG.do 



GROUNDWATER SAMPLING LOG /O.O   7*s. 

PROJECT:   5578 SITE: 

WELL DEPTH: 

MEASUREMENT POINT: TOC 
PtDtt&S 

Z.I 
WELL ID 

SCREEN LENGTH: Ä2SL 
WATER lEVELv^/Uoc 

'/yW7*~<3 5 
DATE: 

S--/Z-97 
WELL DIAMETER: 2" 

WEATHER INFORMATION: 

CASING TYPE:   p\/Q 

M.runn * FQU.PMENT: / nJ Flow with GrundfosRedi-flo Submersible Pump 
 . - :—..   . ...  i Ji^ÄÄ»*^-. .-^*, , ,        I t>'< 

™r/M./&&*■*?   ^^ 

TUBING TYPE: Teflon coated polyethylene / ihnp Me?    ' iS.fZ&bboc 
l—" ** —. >     -      « ? i   ' / If* rt\ —n n „MB, IMft pppsoNMEL ChüUteKhrPW Jnd^rty^Ud^4M^i 

t= 1 TEMPERATURE I        ^        I     SPEC.     I TURBIDJ1T DO 

I £>/©*.'. 

TIME 

(units) 

TEMPERATURE 
 I* J. 

i?o/7 

SPEC. 
CONDjg, 

<£ £2. 
:w.r^L   ^^^T^AT^^fes 

,3x7 
/3at? 

/33f 

'~«=:      t^>,L- 

)Z4S 

HiZ- 
J42Q- 

AtTO 

.H?,o 

"^ 

^ ri. 

„ Aft/Z, ^ff7 

iJziL 

COMMENTS: 

//.2o 

//•3ö 

_^1_^ ^L_2 L^ä-^1 

^^/^     fotf/Trfell*  

//.3* 

20£>*(./M''n 

7S~nu{. MJjJ 

3>M<~/fU/fJ 

//.5Z, 

^SD^i/^W 

45O~S./J»SJL/ 

END: i i i   i     ,. 

samples i .niiMJieu.      r *.-r~<~<i-  visr, ! *■* "   r         ' _ //^..J 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol., = A Volsphere - 4/3^ s^«^-*'^ 
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PROJECT:   5518 

WELLDEPTH: f8.7gAbs 
MEASUREMENT POINT: TOC 

SITE: 21 

GROUNDWATER SAMPLING LOG 

SCREEN LENGTH: 
3 A, 

WATER LEVEL: 7.26 

DATE: s-%.?i 
WELL DIAMETER: 2' CASING TYPE:   p\/Q 

WEATHER INFORMATION: 
clear. M/J/ufa. f'£ 

METHOD & EQUIPMENT: [_ow pjow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene / fry p Depth ts'*fe&fi-It* / P'°,: 1? 
SAMPLING PERSONNEL: Chris BJanchi (JGBjShd Marty Gildea (MkG) /\j/\z '<$%(? 

TIME 

(units) 

T
Q
:
 Dloo   arrive* (? sl-k* 

O&iz      p^p TS7AXJeO 

0%lo 

QS&Q 

OKO 

TEMPERATURE 

£x.-£re4vieJu $loui iveJf 

Anev   Po 

-fc>*   7 

pH 

be«« 7£ 

7&/S/6 

-4£U/  $A*i?ä 

CrJixfe&^A^pte 

END: 

SPEC. 
COND. 

HQiSEj iijQt_T Co TO <P'ts«r ?**?"¥.   7° J"* 

/.S6«i 
C£3L 

TURBIDITY 

ALLV 

tfte* 

DO 

L"- pott.  &+ICO- /«nwÄE 

^1L 
7.4*2- 

&oS_ 

COMMENTS: 

< 50ml/M'm 

Samples Collected: ^   1QA. ÜbA-S       "'/20I. /20Z- 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = ir^h, Volsphere = 4/3^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

SITE: 

/8.s 
MEASUREMENT POINT: TOC 

z/ WELL ID: 
/äWZ- Q(X> 

DATE: 5-8-9? 
SCREEN LENGTH: ^Z^/OjjwELL DIAMETER: 2" lCASING TYPE:   PVC 

WATER LEVEL:    ^  ?Q #& WEATHER INFORMATION:^^  ^?y /^g-, 

                 ...    _             IF m rr .rr»  ('■iLMoroihfa Dumn 
METHOD & EQUIPMENT: /_ovv p/0w vwtfi Grundfos Redi-flo Submersible Pump 

■: Teflon coated polyethylene / P*""**1™ jq.pfj ki^     I U""" 
 ———:—m        . . -• lAni^-.j ■«-_*.. r±;i~i~~ /MI i^l 

TUBING TYPE: 7^ 
SAMPLING PERSONNEL Chris B/anc/i/ (JCBJ-gnd Marty G/7c/ea fM>^ 
?ii5i 1 TEMPERATURE I        ^H        I     SPEC.     I TURBIDITY DO 

•IME in/ ) ,»,r     COND.2«; /a%> '^ 

(units) 

T0:   100$ 

/0S5 

IOM 

1Ö45 

JOJX 
Jü5±- 
J05S- 
J051 

1100 
I1Q?> 

1Mb 

Jlni. 
mz. 
J)l5 

we 

_Jlz£_ 

Jizi 
J1Z1 

END: 

Pump S-faft&d. 

pH 

*7& %S» 

SfrofoF. * Cr f'rr 7fr°   ^r A >&&  C ^ 

/MZ. 
n. 53 

JU&- 

SPEC. 
C0ND..3& 

"* TtrO /*7tJ 

5.7* 

57? 

ll.K 
fall 
IZJl 

58Z 
5,21 

g.MZ 

O.Z7 

»yL 

WAZ^RP 
COMMENTS: 

556.4 

'-.5 

iO..?5/ I  SOb.4 

£J2L 
<6.zs 

1-7.4(0 

12.39 
IZ.G7 

C.ZO 
^■33 

0.4o^ 

0.4?Z 

Q.4ZI 
0.173 

C.S5 

17. g>?- 

IZ91 
KJ& 

rt.74 L2± 

_43£ 
<P35 

Q.4o* 

/4/7A 

3£L 
*.gz. 

6.s$ 

7.0? 

-7J4 

~?.iZ. 

l5QsiL./~f/*' 

l&)fL/s 'w/ 

Z.^iZ 
?.9o 

USS.7 
U&.7 

705 7 
1Z35 

n 4n<r TOS.2. 

^4 

7. /=? 132*1/*»/ 

UL 
7.aa 

1.6, 

1.5$ 
1.5? 

r>Ao\ 

6.35' 

/*.£<+ 

CMrfeP 
(p.^f 

0.39* 

(D.40Q 

OAo1 
O.W 

3M5 
T^.4 
5fl.Ce 
/??.& 

1.55 

±S1_ 

jL3l 

7.35 

Zli. 
7.5/ 

j 50/«//^^ 

l$n>~l/rtM 

1-Z7 

J.5& 

/,?tr 
HI 

2^L 
Z2± 
7-3Z 

/OO/f^/W 

l7Ss>l//t/M 

)*&*{./rttsf 

<TAs»lpd£- 

J79.3 /.^ 

Samples r.nii»r*Prt-       ^ i//*K   .    /2^3 /^e^   
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol* = nrh, Volspnere - 4/3-r 

^ $Q/ui-/A*Jn  

/*2W?/^/*'  

- /  72> 

— t 

J<k3^i //IA4  

//C^Uf //^/>V  

^/?6fL^:   ^e^^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   HIß SITE:   2J                                  \ SJ?:AWZ-£7     DATE:5".7 97 
WELL DEPTH:   Jl/^fl.^ SCREEN LENGTH:  o /^           A IA/ELL DIAMETER: £"                 CASING TYPE:   p\/Q 

MEASUREMENT POINT:  TOC WATER LEVEL:   *   j^j LEATHER INFORMATION: ^^^  J?^^       ,5^ 

METHOD & EQUIPMENT: i_ow FJOW wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene | pump Itph '-^hpt b4op/c~ D/AU". 6f 
SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) Jcg , &/£, Srtf 

TIME TEMPERATURE pH    y SPEC. 
COND. 

TURBIDITY DO r COMMENTS: 

(units) ifp Z% '0%, /Ofr 

v    iw pump  srar", u 
iVii 

■f r ■ 
5.7 8 1 "7 O r^k-\t_ /rsfl 1 1 

l?>Hb 5.7 8 t5ö~<-/*i*i 

1151 (».On 150*4.1 /m~m 

ISSV 5?/ ISOKJ/M>H 

I5$S> s.io /S~OAi,l//n,'h 

Hoo CnA/vetTe-i )   73    < 'nAtCX?  £ *LL S.90 

J*OS 5.3& 150*1/*/M 

J4o9 /A.AZ £*3 Ö.Z& Z//.7 Z.so 

/til '¥-09 U0 0.112 221.^ i-nt le.l*l lot ML /toil*. 

It IS Z9./3 &.70 O.-All Z7<5.7 J.7& 6.0i 
1 

1^19 A.Z? 6.74 f0.43& SR/.r MA (D.OZ /9o*lA*is*r 

JAZ) tf.G\ /c.77 0Ml IK.A a 9 6.0Z. J6>e>,+/' /*,AS 

JAZ4 Mr&* CoLlst. 7eO ^A MC^SS. 
t 

~ — 

'-   ^_ 

END: 

Samples Collected:    jg *>»L vo*'r   /)I9S.II90>) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = nr*h, Volspnere = 4/3*^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:        Zl WELL ID:   ^    .        _ DATE:  S-7-9? 
WELL DEPTH:        yQ  _   , SCREEN LENGTH:    /v~  r, WELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT: TÖC WATER LEVEL:   ^^ WEATHER INFORMATION:                     0   . .                   '^"/C- 

METHOD & EQUIPMENT: Low Flow with Grundfos Redi-flo Submersible Pump 

TUB.NGTYPE: Teflon coatedpolyethylene]p>üM(?^TH:  JnJ ft ktot?  \ PMü 

SAMPLING PERSONNEL: C/ir/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE 
2f* 

pH 
./   OOtt 

SPEC 
COND.-** 

TURBIDITY DO 
Jt 

COMMENTS: 

(units) °C 
AJS/ 

/JTL> 
"*/L fl!Ai«. 

T°: /4S? PO^LO ST, ifi^") 

ISOf* 5^2. S<Ds* c.;£i/xs 

(*J&os rtisiP   %e- ST^srCS 

A    ( tsoo- /j 4fT      Pv. ?/^VW6     € ' <*'* & -/£r l+J&t. £ 
v       \ 

K        ,^ß,dÖ A//^  J "37i)p^£rC- föstPsfvli 70     f&L r—' 
S     thip 4, ( lfec<- fios^Fi. > £2.-^ <?, ■ST   *- 

/ '      ft?r<Jt?AJe O ~7o   u ̂ IL. 
( — 

J&JO S.Ö& 

)(clb £<*£ 
JbSO Collec7e O   1f>An\ u 

io^p* -r>    he ̂ Ä>/s 

END: 

Samples Collectec 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Ttr^h, VolsphBre = 4/3*^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: fl^ft ^g 

SITE: 

MEASUREMENT POINT: 70C 

:S//E 2 ? 
SCREEN LENGTH: 

WELL ID: ... ., f i 

3 «w 
WATER LEVEL ft^gß^ 

DATE: Z'^Tl 
WELL DIAMETER: £' CASING TYPE:  pyC 

WEATHER INFORMATION 

METHOD & EQUIPMENT. £_ovv pjow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene / WOff'*/5,o $7u 

omicAtf'CM**! 5(>(ziiJitJue>fifc 

1 Diai- lUBiNüiYPt: Teflon coazea poiyemyiene /  ~ /5.0 jbbtoc.      / 

SAMPLING PERSQNNEL:££gs=8f§Hc7777JCg; a7gtafef*y-G/7dca (MLC) -   5ffp 
^!F I TEMPERATURE I pH I     SPEC.     I TURBIDITY I        DO        I 

(units) 

T„: OTSO 

O$0O 

OS'S" 

oezo 
OrW&/& 

8}*o   <S7kiz7&C> 

o7s-s~ ys I £Ws Ci^^/k 

*   I)A)ARU- "TO    -SA^PU 

SPEC. 
COND. 

PPA**k    /£& 

fbs<p 
STtozTeiZ) Pt/iZC'/Sb 

fPo,?C-xE 

~foel 
5>^ri^;.  ^W^^^J /*)*7U Pnf&e 

CES-^^m. 
frtlieerfeO   <h&ks 

Tfer fj\r&* Or 77te- 

LtetT#t vT 

WAR. 
COMMENTS: 

fPP. *?/**&*&.   PlL.4 7b<7&\ 

R^^\    "Scß&W 

3 UfaA IS*** 

P.,(«p ii/s  P/*ccö rt> 

END: 

YML 

9.0O 

/Q.Q&. 

?Ur   F!?*^ 

<>*&+/?^S~B, /ZS9 Samples Collected:     Zx-4T)*,L Vöf^T 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = ^h, Vo!sphere = 4/3*^ 
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GROUNDWATER SAMPLING LOG 7bS* JZ.&fc 

WELL DEPTH: 

PROJECT:   5518 

zzm$ 
MEASUREMENT POINT:  TOC 

SITE: <57 WELL ID: 

SCREEN LENGTH: JO& 
WATER LEVEL: 8JOM« 

A\ti?-fl 
DATE: 3-9'<?7L 

WELL DIAMETER: £" CASING TYPE:   p\/Q 

WEATHER INFORMATION 
*ZM,C*IM ,,  /<D 

METHOD & EQUIPMENT: [_ow pjow wfth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene / P^P *>&7rt l /5 tf kicr    / 
D,M x &p 

SAMPLING PERSONNEL Chris Bianchi (JCB) and Marty Gildea (MLG) 

3 TIME 

(units) 

T0: C?f3f 
*»32 
onto 
°m 
pWt 
W? 
0°ISI 

6fS4 
g>1b"7 

loto 
too* 
)OOk 

K>Q9 
to I?. 
fQ/S 

JQl&L 
tozi 
IP?* 

7QZJ 
/Q3° 

END: 

TEMPERATURE 

Vüms SfArkd, 

pH SPEC. 
COND. 

[ TURBIDITY 

CoHAj£enra    sotj&k    gtst-l4- 

f.f? 
iD.Oi 

10.03 
J£U*L 
/O. g( 

/g>.g^ 
II.Q9 
iue> 
If A3 

5.51 
5o( 
4AI 
4.S5 

DO 

/0% 
COMMENTS: 

o.o4o 
o.2sy 
0-%l 
o.Mo 

A9o 
*gq 

G.MZ- 

3*$ 

Ml* 
M5- 
tot A 
/f8? 

°>'(°$ 
5.f3 
+ 04 

3*L 
*.S7 

*.S* 
%.(,! 

I SO **L/urn 
f^Sm-/* MtU 

/S~o Mu/n'nJ 

/SO ML (HiA) 

tSo l?0 

ZA£L 
7-3» 

C,Wt> 
IAO 

Wo 

/A S3 
}h(*5 
IU>5 

Ate 
3M. 
^9^ 

±3±. 
ILtpQ 
ILS5 
Cr,fUr7fr^> Si 

4A<o 
151 

0.450 

Q.4S2 
PAS? 
OA51 
0.45S 
oAsi 
OASI 

T7.0    Z°Z 
J2&Q- 
'foft 

^62 
41.T 
(253- 
z&£ 

oAst 

Samples Collected: ^X^Tj^L  \fc>X 

«f>leS 

1A± 
US. 

Z.ll 
Z.&& 
I A3 
M29. 
},&e> 

122. 
JA1 

B30. 
&ZL 
BM. 
9-5$ 
B.SZ 
&kz 
ML 

H.L/I H/A) 

/5Q<-<!/& 
I50~}'AA*+[ 

/50JA '/i/<*( 

I3>#' fSiSf{ 

/^5/n^y>< 

/ 7S*U«sr( 

g..5P 
6.55 
&Ä 

A5&. 

lSO^l//H/rf 
/Gö^l/y w" 
/Sö~j/i**( 

jtfy-L/i'/t 

/?<*r>,./2&/ 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyl = sr^h, Volspnere = 4/3-r3 

IdAL  

R>,?te?U>L-3 6d<> 
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GROUNDWATER SAMPLING LOG 
/O.P4 

PROJECT:   5518 jS.TE: g/ WELL ID:^ ^ /?      [DATE:      ^.g-C^ 

WELL DEPTH: --^ Ö#'SCREEN LENGTH: ._ WELL DIAMETER: 2" ICASINGTYPE:   p\/Q 

MEASUREMENT POINT:  TOC    WATER LEVEL:/._,,,,      WEATHER INFORMATION:.__ _ Ä 

METHOD & EQUIPMENT: f_ow /r/ovv wjtn Grundfos Redi-flo Submersible Pump 

TYPE: Teflon coated polyethylene /PomP P~P7*; QZ te b *<*■        jD,AL: ye fewtpj TUBING 

SAMPLING PERSONNEL: ChrisJtianGhhfdeB) and-Marty Gildea (MLQ) S%P,  UA/? 
TIME TEMPERATURE 

3%> 
pH SPEC 

COND-gg, 
TURBIDITY DO 

Wl 

COMMENTS: 

(units) 
Ootf 

mst 5&» M7o 'L fihbc. 
TD: I3c& ^TAfzT  fhr<P 

I340 VeZY S^lo us/i. ßJQ_ 
Cfte/SzT ORT.^M //, /Af/s4* LELC ,O.U_J >i UJ/otJ{ 

Cos37/A>u/sS<7  7c.^ P#A*^ Pbx~nD   \.2&LL 

PortP CcJ^TnoLLen /tesos «*) y^s/er' FÄ'£&. 4PJ^,%7^I£VT. ' 

J35Q * Fl&sH&D': JRfeO 7c-> expe-lL 4*£rA.Q SPSBde^ 9.ZS 
/A/ The. )4->s£ 

MOO DtSeH-ARCTf ^ \)e*T S^gfco fpflip. ..PAiP. - -g^c.^/-f 

Lernst, üe-JL RecM/fac,  pfbLe &c7/&&t/*<? S-t&U A*o*o7 

JKS LOKTetl &*'&#*'/*& ;^Q  p,<>cd>loSl f&&/b fo-.c} SL£- 
/.o GM. Or D/&CMMZ?T£' 

jm. Q>t2*J*r>    ^^?l± icSu 

/JoTmtsr "70 &&f  //sO ÖüALTS 

END: 

Samples Collected:     g'-ftW   \loA^ tZO?. /ZOP\ 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL. = nr^h, VolSDhere = 4/3-r3 

cyl 

Ponte \)öL: I. ZSz'i* 
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GROUNDWATER SAMPLING LOG                            /O.oo 

PROJECT:   5518 SITE:           ^ ^»ItoWE'IZ        DATE:   5-Ö-9F 
WEU-aEm&XO%S*5 

SCREEN LENGTH:      .^ ^, WELL DIAMETER: 2"                 CASING TYPE:   pyQ 

MEASUREMENT POINT: TOC WATER LEVEL^gg^^ WEATHER INFORMATION: ^      ,,,,-=>„           ,      // »- 

METHOD & EQUIPMENT: [_ow pjow wfth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: 7-ef/on COated polyethylene j pw verr*.- /52 # ytoc       / P'*L: 

SAMPLING PERsoNNELiXifaws-Srancft/ (JCB) ^and-Mi irh/ fVfrfm fMl f%\- ' *SRP. WAR TTty  \3IIUcd^J¥K.<Jj 

TIME TEMPERATURE 
3%. 

pH SPEC. 
C0ND.32 

TURBIDITY DO COMMENTS: 

(units) °c ctoiT "%i A/Tü 1/L (t-eoSle &J<rltS»)> 

T°: js/e ß<>/*P 5T//& ?feO 

\Ze*r<> 6o~3 £E •z/tAeCr *5,st,lh7: 

7©   P (?ErTPb <,// U>*. 'J . 

J53=> 7.2f /■W/^W 

J547 8.(D0 
pÄßO U^ffV^ <*»J-J 70 
-7ÄV 7& ■«*»* '/^goBBfe* 

IL15 &3$~ 
J&fS &9Ö 

*F&» ^  /S 75 >0   ^>LOc j>    Ä5/? //rO 6>0*£7 y 
Re AD/y/G>S 

/64Q (,nUG<~7&t ~> "S'A.S* ffe*> 

• 

END: 

Samples Collecte ±    7'x<teML<A«ebr   +    ?x 40s<L   £fiflrßÄ~>     *4x40*L    UOA* 
Information: 2 in = 617ml/ft,4in = 2470 ml/ft Vol^ = TIP2 h, VolspherB = 4/371^         Qseq* l£S4-*> IZ5?) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   551g SITE:         r/ WELL ID:        „     ,           ,__  DATE:      -.    .*  03 

WELLDEPTH:^^^ SCREEN LENGTH:    ~ WELL DIAMETER: 2"                  CASING TYPE:   p\JQ 

MEASUREMENT POINT:  TOC WATER LEVEL"           .,, WEATHER INFORMATION: ^,            _                        ._,-> 

METHOD & EQUIPMENT: Low p/olv wjtn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: jefion coated polyethylene / ^p /pjrp7": iy.,o* bhoc          I ^'^'   9do 
"iimi IMI-> nmr-AHMri • C'hrif R!anr*h! f \f*0\  -inrJ Morfi/ miria^t fMII  IZt\ <$£(?, WAR 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO 

jr 
COMMENTS: 

(units) 

T°: 0905 ?umP>   5% inETeD /<9.40 
OVlX H30> <££Sr«L/r*/+t 

0925" * /1**T   3 rtf,/?7*sfr MieQotz*. '/Vf    7T-) fcr^r* /*-ZS" SZS^ll«,^ 

rtcz*j. fDzn i. . . D2i 'P. • • Dz, P.. .cbcy 

0940 Hze <ZS~l/*/* 

09.52 /4.SO <^?^L/n/AT 

(boo l+bl 
Ibnf f£&s- < 2 r«t/« /»s/ 

lolo l4.Co < zr^t./MiA/. 

ich" /¥-7o ( z S~M *-/**/*>/ 

* F2oo / Er-TZAcJtxö "7Py^ ^/o,^ Z vo 

CreT jf. £> 0<s*L ,7-r As; Ssoeeyü?. s 

IMF. 
o 

H-7S <-Z£>*tJ/*/M 

JJ30 Co/let f, '<?0   5/& ̂ /^r«. 

END: 

Samples Collected:  y'K^O^L   VoA-     -h     Z WQAZ  Ufcvfy      l>Jp^ 7g> ABÄ- 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = A VolSDh    = 4/3:^    — __ «,,     „    __        , _^ Ä 

PozCvt \JoL\  1% 6*L 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

MEASUREMENT POINT:  TOC 

METHOD & EQUIPMENT: [_ow ptow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene / f*^ "&& 

'•ZO'&4& 

SITE: Zl WELL ID: 

SCREEN LENGTH 

WATER LEVEL: 

l: JOf6 
IZ.cx'htvc 

Mviz-il 
DATE: 

WELL DIAMETER: £" 
S~-/i'97 

CASING TYPE: PVC 
WEATHER INFORMATION 

'CU/tiT . Afr/TU/M? .  ?Z> c 

"teO'bkoc        I 
p,aL\ 

SAMPLING PERSQNNEL-T-€fafs-g7a7reyi/ (JCD) dnd-Matty-Gildea (MLG) 
_&L 

TIME 

(units) 

Tn: 

IZ-O?- 
170 rr 
)7OT 

)?£><) 
1711 

'?/3 
JZ2L 
)71Z 
)?Zj 
1777- 

izza 
/Z33 

JZZJe. 

\7& 
WZ 
1715 

174 6 

12 Si 

I7J& 

END: 

'^FOgW 

TEMPERATURE 

Loh>£rr?i*r.'i   /M/b 

pH 
. I IM it 

Tä/J=AJ 

Ri/np    *'7A&7e& 

zv-?? 
7l>m 

SPEC. 
COND.33 

R^Fce:^ Pus'P W/9i 

TURBIDITY DO 

7^/S  l^erlL. 

5.77 

n.7-% 
zz.zi- 
77.34 

zz.st* 
ZZ- & S 

<T?.94 
?1.)4 

7Z ZQ 

'SAAPIS-* 

S.0Z 

5-&°l 
5.89 

S.&L, 
5.8? 
S.8Z 

S-8S 

7.81 
5-&<o 

&5"39 

Q-878 
O.9o<) 

o.%& 
o$8Q 

).QiZ. 

i.ozc* 
I.OZS 

?89 

)9l 3 

ttP, WMl 

lZ68> 

izte 
I26>7 

12.58 

COMMENTS: 

ISO^l// W//y 

75^1/ >/-/v 

7^/ /^/^V 

/?.57- 

/7-T^ 1.7T3~Usrt*r 

IO.BU 

&.C7 
774. S 

ZJ?.^" 
^6. S~ 

gg9.9 
Z57.6 

/■o^ 

/•0/4 

CDUS-CJS:^ 

Samples Collected:  7^ic 4Q**(. 

175.1 
7&Z-\ 
?J9.dp 

^•^ 

Z.49 
3/2 

A75- 

g.'Z- 
/.9Z 

>7-^' 

*2 55- 

/?-y? 
/7.sZ 

/2.J7 
/Z53 

/?.5~? 
J^Zi. 
A&Z 

l7*S~l/sfj»J 

)ZS/*P /;«/*/ 

!&*?/' rsi/s< 

!TOr*£/*r/Ar u /nO^L/srssJ 

JSQolM 
>   teilt: 

'/1/A.r 

J4C~L/sisM 

lyS^l/st/rt 

\foAk       f-  ZSi- fO~L MA '* <Ze-o"\    1793- )Z9 T 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = TrPh, Vo!sphere = 4/3^ 

)^v?6^J^il_? ^ s 
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GROUNDWATER SAMPLING LOG 

PROJECT:   55fg SITE:              2/ WELLID:DAj^O-2L   DATE:   S.*2-9? 
WELL DEPTH:    ^37^ SCREEN LENGTH:    -p. WELL DIAMETER: £"                  CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL:   ^^bt*. WEATHER INFORMATION: o,.                s).               ._- 
r.ctoocw. (.ACM .   )3ec 

METHOD & EQUIPMENT: j_ow plow with Grundfos Redi-flo Submersible Pump 

TUBING TYPE: jeflon coated polyethylene / *"* p**r": /o.J Jb£oc     ) °'*L' 73 
 _    r*u-;~ D;»»»fc; / ir»oi -»„w M-**+*, /2,-/w„-, /näi_a _       . . _ 

j/cr, usst'i. 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO COMMENTS: 

(units) 

T0: *fle/KurteD J.W660 :    7S 77* - TöPot 77u=  S,l? '/$£?i>/M6 ~r 
Ctfair ***$ J&.-21', ?6S /©/? t-ielLDet- nt. 

moo f&/*P   'S) 'W2%ri~> 

ößJS 6.51 SO^l/SlM 

oe>7>s S.5S t>Ö~L//i/sj 

o&ss R.SS S&^t/s/Af 

C0O8 8.S& 6>Or* L/n//f 

0933 &L5 facial Ji/sf 

lOnci 9-te ^CU/Avy 

JO/3 CoLUc7eD S^pti ■^ 

* ]>jr  7? S P&x^ R£/A/S> </0o "l/Sl/A r 
Mn     rft »n  O^ */.,7, y fe/fS^/P/T St&ufe 

U)&f?£ ■  7*kz V. 
• 

* r*t Lec7e£> ^As*f>L >q   &?o, A    P^TA el£ 
//*< 0    ~J74*/ £   (ooTc *=■ OitfCitt 1/fcVe   /)b>« *\ 

(rto f-kO 
> 

END: 

Samples Collectec t.      Z**W SOA'S                    SeA'/Zrt 1./Z74 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Ttr^h, Volsphere = AlZn^ 

^ \£L:  I k bb 
File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE: 
-3/ 

WELL ID: _         _ DATE: 
Ö-/3-9? 

WELL DEPTH:      ^^ SCREEN LENGTH:       ~ ri WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: JOC WATER LEVEL:—,, _./, , 
T.&£> bine 

WEATHER INFORMATION 
OuenctsT CAI*     Z.I °d 

METHOD & EQUIPMENT: Low F!ow witn Grundfos Redi-flo Submersible Pump' 

TUBING TYPE: re//on coated polyethylene/ &"<> PepT": JS.Z'^oc   / ^' 7tf 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE 

3%. 
pH SPEC. 

COND.& 
TURBIDITY DO X COMMENTS: 

(units) °c O&iT 7cm //TO **A 
T0: *   7T.Ste FZclf.   i?iffcfie/- TL*£ZS"J 

LX>u>+- £u>   &, ■O  ß£>*j f 25') 

mzte Ponp   ? STA/I7^> 

J0 4Z. 7.7S ~75~£ /*s*r 
föM 7.#Z 

7.8$ 9CD~L%,AS 

Jö42> ■ 7.?o yoö/.^/'/Y 
lor/ 7. Si QotuL/jH/fj 

1055 7.<?p 
1 , 

/DO   AtL/MitJ 

Ho* 7.88 /DO^L/fi/sf 

HOG /8.03> S.7(o O.OO?^ z^ 8.19 
l)09 /fi.cn S.7S O.OoT- z.o Ä2Z. 7-9o 9£*l/stA*/ 

1112 l%.0 + 5,?/ Ö.OOZ 2.7 T-.M 
r 

11/5 /7.9ß 5:50 (D.00Z T.<* 7. .SO 1.68 ~7Sr>l/sOAj 

lUS n.9(* 5". 60 O.Oo5 ?,.* -7.75- 

//2/ \ ?.&9 JOOr^l /^*/^t 

II Z1 /?.<?z. 5.09 G.OS4 ^.X 8.6,7 JJBA 9rWAjv 

ll?l n.M SM d).o4R 34.8 8.99 

It2o 17.91 fS.9R O.o^l 37.9 9,-3/ 

HZZ /7. 9 7- (0.bZ O.C&& 44.6 JQ.ZO 79T /ZS^l/fs"* 

HS6> /G.04 &.&U &.07Z ?£. 9 7 5/ 

/139 /P..OC (D.OT O.074 <43.l 8.SB 
//4Z iR.Oic (o.OS <ntf& 37.6? 7.96, 

IMS IR./S b.Öfo O.D79 T0S 8.Si 7.57- /OOs*l/si/N 

l/t& /&.Z* 6>.o(& 0.019 3/. 9 e.y* 
/ 

EHD-//s/ IZ.Zl (o.ou, O.oßo ^7.g ß.6>Z 
Samples Collected: 19     T'K^OIL \IDA'< 12 77, /Z7& 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = ur^h, Volsphere = 4/37^ 

<$MpUs CoLUc7eC> ■?? J153 

Pü(?be\Jol: lYz M$ File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:     -^                                WELLID:DPU)CLf\Pl-M 
DATE: q-lM-ll 

WELL DEPTH: SCREEN LENGTH: r                    \ /VELL DIAMETER: £" CASING TYPE:  p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL: /   Q                 \ A/EATHER INFORMATION: Q | Q ^ ■v   fcf-fcf,*.«,      ^ ty     /- 

METHOD & EQUIPMENT: i_ow f\0SN wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Tefjon coated polyethylene   *^ * ?^- /<^ -R           ]*"*< ^' 1 &\A^ 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO <? COMMENTS: 

(units) *C~ *"*>/«*■ NTO m^/L 

v  o&y?> 
o6-\c 6-D7 ISfÜ^lA*»* 

oW i bOl /560rvvi/ro«^ 

06^ Cü^'^^ci Sö-Ac\ e.cn 
0&H6 &.01 HOOml'/rtii^ 

OSM£ 9.Z3 5.ÖH o.i&b 61.& 9.^5 r     ,:—1 p.D^ 

OS3\ 934 3-6^ Ö.IS7 2.9. H 9-^3 6.0"? i"2_Xc>iwt//Wrv 

O05t 9.HH s ~s 1 O.iQl- 195 9.6>£ i7_30.-w.l /r*-^ 

o3 5~l 9.HS 5.<»S o,nS 12,. H 8.9-7 

o&> ? -%ia— run a..|-73 ■9»   b -&-&£>- 6 01 |2.60SVAL /irirS 

-&&" 

O *$OL> 9Ml 5.T"7 Ö.Hi 9>-b 9.9Ö 

0°)£ "> 9.M3 5.H9 ö.nM -7.9 8-19 
O^Ob 9^f*9-l9 5.5H o.ni 6.1 3.69 
o9o8 R^.se ' be ^«-i Cell 

6 *) /^ ^.J5^> SM3 0. I-IT- W.-L £.57- l"2_6ö mL/iTi,*') 

?*b'l 5. in 0.112- <-/.Z 8.61 

C>91£> 'Stw^Uj Ct iM ■€^ 

END: 
/ A»i// 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Ttr^h, Volsphere = AiZ-nf 

?ur^Vo\s:.   Lly.ls+y5ln  »-Mar./* 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

SITE: 

MEASUREMENT POINT:  TOC 

2 
WELL ID: 

SCREEN LENGTH: m 
WATER LEVEL:   t Q . 5 1 

OPCO'CXA-l- 1 
DATE:  w2-£^7 

WELL DIAMETER: 2' CASING TYPE:   p\JQ 

WEATHER INFORMATION: 

METHOD & EQUIPMENT: [_ow Flow with Grundfos Redi-flo Submersible Pump 

Pgu^Ky CIWAAI , IH-S't 

TUBING TYPE: Teflon coated polyethylene | *"~' D«fft*    f 8.7 f i b+e 
Of^.l; 

SAMPLING PERSONNEL: Chris Blanchi (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

TEMPERATURE 

UM It 
^4t^9-A.\/<S FL.ot^> F*-**^ 7~A/g 

pH 

lyjirr   /)&s3u,i>eo 0&44.? &&*>ex.U>-PeoPe&Lyi   £*_ 

SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

Ul'&t-L.. 

■r Gß-r 

END: 

Samples Collected:  , 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = rcrh, Volsphere = 4l3nr 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 

WELL DEPTH: 

METHOD & EQUIPMENT: [_ow pjow wjth Griwdfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene [ p"»*f toft- :9&WOL, 

IH-t» 
MEASUREMENT POINT: TOC 

SITE: Z- WELL ID:HtfZ„s5 DATE: ^tg^ 

SCREEN LENGTH: lH.£ 
WATER LEVEL: ft3T3   ZV3A. 

*T?^   t>^^i 

WELL DIAMETER: 2" CASING TYPE:   p\/Q 

WEATHER INFORMATION: ^UHu   Qc^~~l     g .5^ 

/P*':75 l-U 
SAMPLING PERSONNEL: Cft/vs Bianctij (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

v 093« 
ow 
0*m 
09.H 9 

0^5^ 
0956 
tf?57 

TEMPERATURE 

'C 

Pc/*Aß   0 v\ 

CJ$**KUX S 

pH 

ir/\< 

SPEC. 
C0ND. 

«Vc 

TURBIDITY 

N*TU 

IC703 

0 06 

/007 

/O09 

/ö/"Z- 

/<2>/5 

/^'8 

lot 9 

löz.i 

IO-2.3 

■7-^1 

7.V< 

7~oflpeA   C^ll -f-Q sUdce. o^J e->r' fa» 

-7-33 

^•36 

7.^ 
V^^g 

£j/l .C/^VC 

-V. 7-^B 

6-lfc 
6.-Z-"2- 

6.2-S 
6-/6 
5.75 

■S.7<2 

C.C91 

O.D9H 

DO 

rr^JL ■ttWa 

-L9.0 

2.H.H 

£>.£?! 

O.OJ 

O.Q9\ 
O-O^o 

Ö10J ScMin*   S2- 

3-^3 

/d>"Z-V 

/^/ 

/U<7 

/»;/ 

/^ 

*>.?? 
fins Kerf 

/^yr 

U~CC&*.>C0L 

7.39 
7,«// 

7.^ 
7.// 
%ff 

Zlk 
ceX(   UJXK 

0»~/ 
j.3£' 

QueatiVy 

JCJLZ 
f. CßS~ Aars 
öl?/ 
i??.r 

c?.£>?3> 

■/J 

£>.o93 

O'0<r/ 

-z,o.( 
IS. I 

li-b 

-7.2 
Ht 

7.3 

IU75 

COMMENTS: 

6-W 

8.&Z> 

11.73 

^fe 
/A 69 

/ /.7"2- 

^63 

9OC?<V,I/^JO 

&30y*l//*,'/> 

WM A 
IQQC?^\ /r*ifl 

VzggW" %6Q"1/<*IA 

11.91 
/1.89 

/^y/4 
^ 

<wft? 
0.093 

f,<*5 
Dr lyO(c 

END: 
%*% 

CC>K>'"(^LU-^>   »i*. neiff 

r.//     o.g>9f 

0.0ft? 

.fo. 

^ 
* 

£-ce 

./U" 
^>£ 

^ 

/J-^7 
y-yftf 

//.&* 

/■L_.<?/ 

//.;y 
//.^ 

//-/^ 

//- 7J- 

göcW/ /*.)* 

72.0«»// ylAl  "J 

3oc>^.\ /A«-« 

#.fei 

/?J7 
/«S.lT 

y/zr /^■^ 

?.5£ 

7j?<S>*~l/ ** '/«wn 

Ö'gC K.///W.Ö 

/g/^>^/ SrosjS*2> 

%M^    tfUjCjJ <Zf& 

bVOn/Ant* 

5(t/- 

r* <?*(/. <*if*t. 

Samples Collected:  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = «Ph, Volsphere = 4/3^ 

R/rg«,   VW*'-   H^Jf + Lfitf?■(tS'Z    tl^yj, 
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GROUNDWATER SAMPLING LOG 

F 'ROJECT:   55fg SITE:                                            WELL ID: £#?;? -J-£       UA't: C» h.~f 1 A. UJZ_<M- 

\ WELL DEPTH: SCREEN LENGTH:                        WELL DIAMETER: 2"                  CASING TYPE:   p\fQ 

I MEASUREMENT POINT:  TOC WATER LEVEL:                             WEATHER INFORMATION: 

METHOD & EQUIPMENT:   [_ow p/OVV Wjfh GwndfOS Rt idi-flo Submersibl ePump 

ruBiNGTYPE: Teflon coated polyethylene 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marly Qiktea (MLG)- /Q &cO 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO f      < :OMMENTS: 

units) *C- •"t/<LH /vTU M$/L Or b+oc 

fr /D<{% f.fo fj9 0*09/ Vol? IJ. «3 
 1 

/&S~/ ?3-X f,£o 0.013 J?</?>0> '/.?S- VcTZ? /».//w/^ 

/Oftf ?<Vjr £f¥ n, 090 13.S- /W7 
1    "            / L 

~TGDIC SCLI*.S)/Z£ - f)4f<LA t-fctS far.*    hffs&M,^ u«foCrlA  <?U<^T~o 

Q r r £/»■»/; n    ih   £e. 1     B o skj) << 1/2 *./r A 'Uf /?u «~fC-S sJt 0 u (d &z 

yv«v/2/T-CSC 4.4-&Ji K/*- , ' C       ' 
V 

 r^/K" ^^ 

END: 

Samples Collecte 
Information: 2 in = 

d:  l*fP*l(/M               3£ü U   //6'1/t*<S 
-- 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = A Volsphere = 4/3^ 
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L 

0 

1 
V 

WELL DEPTH: 

PROJECT:   5518 

QROUNDWATER SAMPLING LOG 

13**1»»: 
MEASUREMENT POINT:  TOC 

3.1. a.** 

SITE: WELL ID:    Bcotf 

SCREEN LENGTH:   j p  ^ 

WATER LEVEL: 
9.03 

DATE: S-2-47 
WELL DIAMETER: 2' CASING TYPE:   pyQ 

WEATHER INFORMATION: <r iS'c 
METHODS.EQUIPMENT: [_ow/=/ov/ w/f/j Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene  ?»•** fc<**k - U & 

SAMPLING PERSONNEL: Chris BianchJ (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

'3io 

J3J4- 

y3Z£? 

>3Z* 

/SK> 

'3J3 

1336 

|'*^9 

i'B.Ht 
i*** 

/^4-a 

r3f» 

/3** 

(3*7 
(+0 2. 

END: 

TEMPERATURE 

'6 
5rftRTj§? p«Jf^? 

ccw(^£'r 

i5,°n 
icJkS 

\tn\ 

pH 

C€.L.c 

p~.&\ 

r-70 

5--7H 

i^$H 
/**.«/S 
L$.u 

(4-, 58 

//.73 

>-69 

5-7/ 

Vll 

SPEC. 
C0ND. 

«Vt 

.(06 
.(S9 

o.n* 

TURBIDITY 

klTO 

le^s 
z.oi.4- 

271.2 

Ö./9& 

O.J86 

jC^O ./74- 

//.5> 

f/.4-> 
£© <»- e-c-r £,£>    SA*T\?<JL$> 

jT.67 
9.^7 

5:&7 

• iffy 

.(£*- 

.Ig* 

*»#4- 

Z10-& 

DO 

m 1/t 

?,o4- 

e.w 
9.3 

COMMENTS: 

cm •ÖB- 

9.ZP 

y.»3 

9. off 

2.S3. £>' 
te^ 

32 1.1- 

**r«>* 
fK>.( 

£?<?,4- 

9-gi 

9.69 
f.fesT 

Ä06 

/0.5"£ 

/0.4-7 

/O.fO 

?./& 

9./1 

^,10 

840 
&S-&HZI 
ruotJO PxA<--+?Q- 8i H%- 

 SZ- 

zoo -^ 

ftdMutA. £l«w r#jK 

£>90*\t-/lHM>< 

HMOwL/miv» 

9.-2./ /5"o©  

Samples Collected: ~z. «   4r> Jl    \loA     (wtr  il^.nffft) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = ur^h, Volsphere = 4/3^ 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE: I WELL ID: 5<o3 DATE: 
5 IT-II-J 

WELL DEPTH: \5 \t  hofi SCREEN LENGTH: fi 10 pi WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL, ftgg ^ WEATHER INFORMATION:     . 

METHOD & EQUIPMENT: Low pjow Wltn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Tefjon coated polyethylene    [*"* ^"',3 fa yUc 
P(«W •' 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) *S NTO k±£ 
T0:   i+4& STARTED Put*X>\toa 

'y^j ^/'cc.Tefti 15■ i€ ^i IN>   w£U I6.5Z 5TO <*-* 

iSil c&n^icr   ZEU- 

(&i5z\ \<*.&T~ £.&T~ 4VD *>$.$ 1.2-9 fGO 

7 i5z* lLr.G>2> 5.7+ .\*3> -hf.o \.o£ 
ie-2,1 tC7G 5.0)5 ./»/ GOA- .50 iz.o *»t*j 1-4PPU 

•Ate 
/&30 nj°i ?>°)i .10» f?,3> I.7Z- 

1553 (7.47 6.Of .l&O ZT0.& t.tl 3gD 2b 
'53fc (7.71 £.&■> .'£>/ Z52.4- f.e>3 

/5"<VZ /^l 3184- l4-°\ eb,z 2..tT5" g2-Q^ 
Z545- '1-.S3 $".«>& .'5*3 £<*•£ 2.<"r2> 

;s-*t-e I S.Z.-? 6.ÖO ,(!T5" 20- 4- i.fz. 

r^/ /ö"^l fc.ot \SZ as" /- i9 

/5"5"^ /£,5"S~ 6. .03 .is-fe» '3.3 /.OO 

/S'5'7 /7.oe G>.Q2- ir? /4.-2, 0.9fe 

/<goo /fe-SC? 6..Ol .i*r '7.1 /.c?z 
rsTffT" Wrt-re*  ot*xn*j fcmrrij 

/&&* /6.S8 5". 9 7 ./5fc- /5".£" -e«> £■£? 

/60fo /£.% 6.0O ./£"/ /2..Ö LSI 

KoOl /6.6^ 6.0 0-/5^ /0.9 /45 
Ifell (6.6? 6.£?i o.iss -zo.n 1,57 ö\j/c.kl^ w'c>VUt^ <■&.!«■ 

+» f IfJt«. <X|I* fi»~v tiVv* 

GIS i6.S"7 6.02. o.fS? 9. o.9S 120^L/M>r\ 

ifelft 6-S3 6.0-L o./si 32.. 9 ©.£</ 

^7 CoUfcfrKt*   S<Ov^>V«>. jlegt^Jx S   CL^c fill  GtMi<s4n4   JK^c-^g.   u.e C^M-'I  fcg-tf 

O-tf ■fVov^   fp rvwv *1 lu HA»    I 

END: 

Samples Collected:   £  »   +o i\k£_   UtoA       (**■&* sxes **■   Ilg"(;ii5"z. 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^ = n^h, Volsphere = 4/3^^ 

pwR(,t    UoL *r.O+ +.0 ^2.5 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:            y                              WELL ID: j^^.fc,,^ DATE:S-2-«?7 
WELLDEPTH_^+^ SCREEN LENGTH: n                  \ A/ELL DIAMETER: 2" CASING TYPE:   p\/C 

MEASUREMENT POINT:  TOC WATER LEVEL:    „    /A         1 /VEATHER INFORMATION: ^^ ^„^ ,   ,}*c 

METHOD & EQUIPMENT: [_ow flow wjth Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene [iwp ^^ • frG-Q, (3,5 # kbo (D 1&l' 

SAMPLING PERSONNEL: Chr/s Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) 

T0: &**£>    f»T f£r   ce«: r/t^>r   *■ i»u>, of tfrm^ ^)laW 

flfll/0. 

END: 

Samples Collecte d:   *j©^£  
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Tir^h, Volsphere = 4/3nr3 

JV\OI/U ^>l^ -4*fc*rc   c>ov^>r.   ^oa^tv. lco*4 <wA pirW /tpL 

6 «.tcöt  (jw r\t>o*  -b»   erf   Pvc . File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

WELL DEPTH: /&^» 

PROJECT:   5518 

MEASUREMENT POINT: TOC 

SITE: ll WELL ID:   DPu,.ß4, 

SCREEN LENGTH: 
>r*\ 

WATER LEVEL:    )0 ^ 

DATE: 5-€-«)T 
WELL DIAMETER: 2' CASING TYPE:   p\[Q 

WEATHER INFORMATION: Cl^du I1°C 

METHOD & EQUIPMENT: [_ow pfow wjth Grundfos Redi-flo Submersible Pump 

TUBINGTYPE: Teflon coated polyethylene )Pi/~e 0*f*v ii.^ft (4»<-        | P'*1 

SAMPLING PERSONNEL: Cfiffs Bianchj (JCB) and Marty Gildea (MLG) 
2±K 

TIME 

(units) 

V   o%bio 

o%\\ 

oatq 
0*2-4 

END: 

TEMPERATURE 

¥tmK 

5 
6oe ^ofH 

pH 

enyoj ;4 U^ • kx-<^ c [QCICIJLA L* Hi, s > 

(/bind     12 V   f)LA.fq^   pUw A   LA?€- 

Q**JL^i.\\-\ \<JUSS*     W%**>   IDa-^.feXJt 

5t H*, 3* ^»«. 

~7i     " ~~7 ( n / .      , . I   -t   1. 
•floiwv, t^-g- I ^ t«-'^l\ re 

So-^^S 
\/2>ri 

SPEC. 
COND. 

4ru     &H1    -f^-^b     CW 

TURBIDITY 

pi*»-^eA 

oU»~»Jk 

Cblkcfe<yt   Uii^i    l?v   /?V^RC^AAP 

sow 2 

'y»wT    9   'Vfrj-fc   qgu j&vMS 

JöU^C&M 

»UJÜ-, TJ> 

DO 

UJ<.   filA. 

if 

neA/tA. c tc^A.€Ä 

))gMX  n 

M\^A^A\ 

Ü pz^wp 

llC  cJpHAZ 

-&"t|-T7   SC^pL^,. 

COMMENTS: 

i»-S» 

(ö.5\ 

ifl.47 

k^Ll 

AuKU^ g*^   gJoVld   lO^c^Q 

<*-> V«JW. 

Apofte**- 

3^/nu/f»,^ 

So »O/MI* 

lAJL 

10<J.UMf 

Samples Collected:   2. * f/CW   i/oA-t      f-S^. # 1174-/I7T) 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol'cyl = nf*h, Volsphere = 4/37H-3 

fury. \/*U :   I 8 g<Js    ^r^    |2V   fon^ ^^. 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:        21 WELL ID:   Q/j i DATE:   S.6.C57 

WELL DEPTH:        | S flt^ SCREEN LENGTH:     .      - 
10 fv 

WELL DIAMETER: 2" CASING TYPE:   p\/Q 

MEASUREMENT POINT: TOC WATER LEVEL: [i^^ WEATHER INFORMATION: ^^ ^J^^Mtkl B 

METHOD & EQUIPMENT: /_ow pfow wjtn Grundfos Redl-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene  -«r-rSr (We ^tyfagt^ Uv>4»*| °^    £2. 

SAMPLING PERSONNEL: C/irfs Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO f COMMENTS: 

(units) 

To:      0954 ^kttdevk    Pur SP« 

I CO I H-&S ^ 

/OCH tz-lS HIOML/^A 

Lfrtt: 11.13 30O~L In* 

ion \l.6Z i\ S r/il~/r*\ <* 

JPl£ CtjNrtu£cn2i> "SOAXO C -*E.*-U iZSo 270 ML/MM 

|0I*> 

\0\°\ 1246' 27f*uc//n,'n 

101 + 11.1+ 5W/ 0.03/ IO.S 11.21 

10Z1 It .on 5.37 0.031 13.3 ti-37 IZ-W Zl(?   /H «,//•* <"*1 

1010 12/2-H 5-V7 O.03I 10.9 11-3-7 

io33 ix.it 541 0.032- 11.2 lt.28 

loit> 12-^8 SA1 O.03\ l«|. 0 II. |M 

/039 /2,-^fc 5.54 0-032. /I.8 11.00 

IOM1 12.4^ 5.60 0-0%\ 7-7 11.00 + f »>K llft€ 

1 0M5 {2.72 5.51 O .01,0 l2./> ii.l9 

/o»f'g /Z.fcS" 5.52 0.Ö1Z ll.l /MV 

/OS/ 12SI f.«?z O.olZ 12-1 I HZ 

10SH 12.54 5. SZ. &.Ö3\ u.f 11.41 UK 35?M///nr>i 

\05& CoLLeCTQb 6iQ^PLej 

WOT- 12-2.5 75/wi.//»*^ -PVOWUM 
co^04U> air- t^kle1: 

END: 

Samples Collecte 
Information: 2 in = 

±  7 ^6„i v©*< + I*UO~L VOA iwircd-t?«    rs*»-#:s in?..ins \ 
617 ml/ft, 4 in = 2470 ml/ft VoL, = nr5 h. VolspherB = = 4/371^ " 

{W«pu Vols:   H.5 -4- l'°   * 5-5^4- 
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GROUNDWATER SAMPLING LOG 

F 'ROJECT:   5518 SITE:                                            WELL ID:    ß«jg DATE: S-G-^1 

\ NELL DEPTH: SCREEN LENGTH:                       WELL DIAMETER: 2" CASING TYPE:   p\/Q 

1 MEASUREMENT POINT: TOC WATER LEVEL:     i /  ^          WEATHER INFORMATION: 

1 METHOD & EQUIPMENT: j_ow ffow wjth Grundfos Redi-flo Submersible Pump 

rUBINGTYPE:   Jefl on coai 

EL Chrii 

ted polyethylene 

SAMPLING PERSONN 5 Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO ( IOMMENTS: 

units) 

T0: 

^TeU^    Sei **~i/}LlL,    Q&Zai c^c      bt fco- &3i !   Ui&* d<"\*. sec f}?€JJ\$«S    ryzjueL* 
i 

END: 
" Ramnles Collecte d:                                                                                                       

LOG.do 

Information: 2 in = = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = nft\, Volsphere = 4/3^ 
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GROUNDWATER SAMPLING LOG 

WELL DEPTH: 

PROJECT:   5518 

ELL DEPTH:      I L -,   r L.    . 

MEASUREMENT POINT:  TOC 

SITE: 
2.I 

SCREEN LENGTH: >m 
WATER LEVEL: lO.Sl 

WELL ID: "bPOo-e^O DATE:    „ 5-1-^T 
WELL DIAMETER: 2' CASING TYPE:   p\/Q 

WEATHER INFORMATION: PftAMg CloudL1,Ow\   |fl.5*i 

METHOD & EQUIPMENT: ^ovv p/oiy mf/, Grundfos Redi-flo Submersible Pump 

TUBiNGTYPE: Teflon coated polyethylene ?<"*(> &*<HV- !?>.&& W-oc '' 86 
SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME 

(units) 

3b 

083 3 
o%H\ 
OVw 

Q&H& 

OS^9 

0VS+ 
68 57 

0100 

0103 

Wot* 
Ofof 
OV* 
oli£ 

Oil 2 

om 
0114- 

TEMPERATURE 

Pv»~P S-/ü^'ufC, 

Cjr*m£cr   S 

1.23 
9-65 

#72. 

<?,77 

izi 

pH 

üKJO Cst 

5. fa 
£.&1 

5.13 

l>.ol 

SPEC. 
COND. 

'Vc~ 

0. 077 

Ö.0 89 

0.017 
0.011 

1.11 
1.72 
Q.bO 

1Ab 
1.43 

koS 
b.Ot> 

M 
6.a<? 

(c>.10 

0121 

OllO 

D133 
(fllio 
Olli 
Öl4l 

WS 
ölfZ 

EN&04T/ 

<?.32 
1.15 

1M3 
1Ü 
ML 
_!!£. 
/O.oi 
/0.2S" 

'0.V* 

Samples Collected:. -LXHO^L    VoAJ 

(o.lO 

&.I0 

(o.lO 

(o. 12. 

±J2L 
fc./3 
6,/3 

TURBIDITY 

AJTU» 

?*.* 
/27-Z 

/2/.Z 

74a 
0.161 
0.105 
0.1 01 

o./ob 
0.1 Qt> 

Q.lO(o 

o.io* 
0.102 

0-105 

ÖjQS. 

o-lou 

h.U 
(p-ll 

JDjO_ 

OM 

9Z.3 

DO 

rt\. ?A 

1.11 

4.1-7 

?•/? 

f+bfec 

//.// 

U-lt 

II. 60 

'1.5? 

//.5/ 
11.67 

9.0/ 

2(4.1 
iho.l 
lZi.1 

277,5" 

/34.S 
53.0 

lllc.b 

111. S 

m% 
mi 

Zoo. 
1.00 

1.0b 

1,/Z 
1.72 
ML 
1.31 
141 
1.(el 

ML 
IM 

COMMENTS: 

£? *<-/*,♦< 

/PÜ*.«-/^,, 

3 SO *!./—•" 

Z7£~L/« 
86/#7/L* 

125*1./* M4i* 

2 5o **!•/** >.\ 
81/88W,. 

11-51 

II.2S 

11.33 

I I'll 

11.51 

OdOlo 

O.lOl 

0-M 
A.V*Q offi. OozK 

1111 
111.3 
isis 
l07.b 

141 
M 
1.30 

1.11 
Too *>\ ("H v\ti~>- 

r<~fj* nY3-rm 

245me. //tt/A/  

l0*u/Mi'n 
Flu-il^M. our louihUs C<T>W &*■ 

tbOmLf *KlK[ 

20D*M./HA.JÜ 

Ait &v&}le *J uu>± 

2.00 *L/ * Mm 

11. St ZOQfuL / MJiJ 

bo MO -H^j- -fU~l»i/( 

£ Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, =Vh, Volsphere = 4/3^ 

Uszcf  (Zu   Pvry- P"mf 
fc*^pU$ -fror*    Pv(&£   fo*«f 

r 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE:     ^, WELL ID:    ^^ DATE:   5-7.«9-7 

WELL DEPTH:            j —,   i SCREEN LENGTH:    ,Q  p + WELL DIAMETER: 2" CASING TYPE:   py^ 

MEASUREMENT POINT:  TOC WATER LEVEL: |3j2. WEATHER INFORMATION:4WMAt7if((jCUl^<    ^^ 

METHOD & EQUIPMENT: Low FJ0W witn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Teflon coated polyethylene [9c^r ^.p-fki |5.^0 fj- bt«:        BiV: S3 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO T COMMENTS: 

(units) •t "*VU NTO "VL A feW 

V   Who ?Wo S-Ve^T J- 
wm i3.yj> 2«0~i /«,,; 

IOH9 COMWCG^CO "6>I»J<> c ^ e »oso I3.Z7 2. OD /Mt /n^«. ii 

i(?5M ji.9o 6.66 o.ö^b 3/.9 }OMH rlu-sLe*! our WLüaloUs 

I Obi 13.55 5.90 0.O46 16.D 10.41 f3-3*V 2-80»-*./**, .C 

tlOO )H.Z(? 5.8*f o.cH5 tts 10.18 8«fU* 
!ID3> IS.06 S.8M O.OHb 56." 9.96 

noy i5.33 5.8S O.OMfe 61.1 9-86 

\w 1*48 5.85 0.04S 53.4 <?,?!> 

i/Ji 16.25 5 S3 O-0H5 •77.9 9."72 /3.3o 
iHc££4U FLOW KH-nt1 7<i I 

i/it> lfr.V7 6.S3 0-04h 77.9 9-7^ 

IU8 l6>a 5.33 0.0H$ l-i.S 9-73 
//Zl CO LU£CJ S *Mf> U£S 

END: 

7 viioeter 

Samples Collected:. 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^, = Ttr^h, Vol5phere = 413TH3 
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GROUNDWATER SAMPLING LOG 
7.9*7 

PROJECT:   5518 SITE:         _, 
2/ 

WELL ID-                                     DATE:     _   ,_   Ä_ 

WELL DEPTH:      ,^'MS. SCREEN LENGTH:     „ 
3^7 

WELL DIAMETER: 2" CASING TYPE:   py/Q 

MEASUREMENT POINT: TOC WATER LEVEL:      .-,„„,   , WEATHER INFORMATION:  0    .               ^    ,                  , v d 

METHOD & EQUIPMENT: i_ow pjow Wltn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Tefion coated polyethylene j ?**p DepTH: /S. U h>toc_      ( ° '^L: 

_.     .      __,            ■  ■*..» —. •             .-- 

SAMPLING PERSONNEL {^ONH-otativm (joey a/iu many Ksiiuea {IVILKSJ- ~ SRP. WAR. 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO COMMENTS: 

(units) 

T°: 0lo50  AR hoB AT SiTe AAJO /toi e To   St ^?-23 

n-7Z.1T ÜF&/0 COC^A g/M?   ~7? its- Pbrtf. ► SA/&   : '^fer usi* %> 
LtJE" P/^Ce> >&/?<BD "> vhr U>i ~u ***- /-; r,?/i-<. Jce,o 

AT   /C..1 $66te . 0,1 V ste7£~ i&*~7a 

~3Asipl(~ 7F/'<> u. eU. 'S! rvcr -fih :     PüSip 

f.*»? E< ~ /AJgyi 'i=,D v*£i > ;A/7D V, ~fe M?D ■&C~lJffCi 

/A<zle. 
OJ-so Yr>l     C'V'1 ZfAfjßÄ) Los*f?& r/?h 

END: 

Samples Collectec 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = A VolSDherB = 4/37tr3 

"sphere 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 S.TE:           Zl WELL ID:-.    _    __ DATE:   S'/2'9? 
WELL DEPTH:   ^ g&^ SCREEN LENGTH:       ,      ,, WELL DIAMETER: 2" CASING TYPE:   pyQ 

MEASUREMENT POINT: TOC WATER LEVEL:    __*- , , WEATHER INFORMATION:  /^ , ,                .    ,             ,-,„ 

METHOD & EQUIPMENT: Low F/ow witn Qrundfos Redi-flo Submersible Pump 

TUBING TYPE: Tefion coated polyethylene 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO COMMENTS: 

(units) 

T0: *    H>%*2 e- vie t "ooLDM /  0«2>£ r T#tr PP\AJ 

if 7" 7 y& loo \T/6<Ü    L. 3<£-  *->/A U^o7 & '* 

5^ Ol/A/fr f- Ttort 77n '/s hdei i-   5>*r, CfretxP/K €L 

END: 

Samples Collecteo ■ 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = TcPh, Vol5Phere = 4737er3 
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GROUNDWATER SAMPLING LOG 7z; r*s 
PROJECT:   5518 SITE: 

*ZI 
WELL ID: 

■PPU>-SR7 
DATE:      <— 

S-/3-97 
WELL DEPTH: 

/&.77 8.6S. 
SCREEN LENGTH: 

3^z. WELL DIAMETER: 2" CASING TYPE: PVC 
MEASUREMENT POINT: TOC WATER LEVEL: 

6*7 W 
WEATHER INFORMATION: 

Cbeac/nT C*L* .   ~?l0s- 
METHOD & EQUIPMENT: Low FJ0W wjtn Qrundfos Redi-flo Submersible Pump 
TUBING TYPE: : Teflon coated polyethylene / ^"P Derr»* ^ g 'jj.or      / ^^ 

SAMPLING PERSONNEL Cftf/5 Bionchi (JCR) and MartyGildea (MLQf 'SZP  WA1?- 
TIME TEMPERATURE 

3%> 
pH SPEC. 

COND?%| 
TURBIDITY DO 

^2i 
COMMENTS: 

(units) 
^ u^iT WO "*/L 

V h&otP/lt.-A/T L?1A*/J^   T,\./rt=-«j   r\,oj7 Tr> + &. 
Por\r>,s/6 /<^e£, ^ /V//B, t^)^U 

Arfe? y**iTM*k r.\ WlC-r /<g /£>*&) oe 
Ar?£ Dt^p^y^^   t->/=   DT Ri/ti6&*frZU#t' 

MrO Z,A/<\r *7>   AfTfeZ 

frT 6*cH Osil.   I.-QO,A/OK 

£>2=-^0 MzE&l'lE. 
%///S£- < JzCL 

1Z5Q 
&AG£ #,1 u>/U Ke & 'cscLeO. 

3ü*&^&B3i£l 
)3il lei <SO~l/si. '&(_ 

m& 
is*r 

DI&UTJZ. (ontP. > DatP. -. gg. >, gfc< ^ Z+5L <£ So^L/slss.1 

/■/AV/A'6,    f,7ooR £ C*eTT-*#>   Avy CZcc~S 

U>i 
Al >öt>3 

/>>(-;//. 

MOZ. Tftieo -77>  Ponbt-MT Kr-nxte* &.&& 

MOle &/7tf -,*£: €>/At iHto ST,6L /'o7 9.7JT 

E//£>oCrU ro be? fTjpc^. RoRBte^ >» 

M34- o.»i*a?. iÜ3S_ <Sö„lJ* 'rf/sy 

11£Z> />*/ -? &:\ ■^SOsi/n/*/ 
/W,>/fi   Pnsii?    Q?u/Q    ~7$6 72> A4.ty%tac 

Tohlh Cx-S. R>/? E.ootjQ-H /■/■?£> rr ftrtPJAL 
/■to? 

END: 

CnLle<r7e •^  ^**$£■$ 

Samples Collected:      ~2.<4c>s^L   i/o/t- tZ&t. iZ&? 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft : Volcyl = Tti^h, Volsphere = 4/3^ 

foxCrfVöL: \l/i&*L 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5518 SITE: 2l WELL ID: RET- DATE: S&97 
WELL DEPTH: 

/Tttte 
SCREEN LENGTH: /n& WELL DIAMETER: 1» CASING TYPE:   py/Q 

MEASUREMENT POINT: TOC WATER LEVEL: 
Co. P7 fei 

WEATHER INFORMATION: 
CU£ftCAs7 iLSteere P'^r 

METHOD & EQUIPMENT: Low Fjow wjtn Grundfos Redi-flo Submersible Pump 

TUBING TYPE: Tefion coated polyethylene / P»"P DeR7ri.G>/4n3'd>6oc  I °'A L' 32L 
SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 
TIME TEMPERATURE pH SPEC. 

COND. 
TURBIDITY DO COMMENTS: 

(units) 

T.O.C. /S W ß&d&-^> DPuS. 

>53Z Posip   <>7AA7e<3 

IS-4Q a 99 TS^J*. r\e+s 

151Z. %0Z_ 9Q~,'A 'Al/rt 

ATJI 970 QOo-L/sl/M 

I54<* 31S_ &&-1/* /t;s/ 

15 5S J0.09 JCQ~L/siMt 

* CM V//S   UeiL Ü£ KeAl<?ei~> st-s/FT 

QBCQOLO rf*7 Gel Aus FLO^> (p^atßßfd) 

Ul7tfo\>T  &erTf*/c? <$f MlfrCAAiTD,7A^ Cb~>M 

77/crZpo f=i*-^ flrfh'oP Ofit //o7 LloZK 

00 77//S   L3£ll /tie Zt=cf+MC,F AS 7g>^ 

SLou2 ///&?&/=&& U>£- P^go 77fe. tie-a. 
fc>u>M>   So/OoT 70 L>/s7cJfi% /tfe^ZMe»*? 
0O7?ts5 SoTTort pfl Poll /ft&Leo&i.Ct*xc> 
Q/7?//>t/ 7?$t#FTfö <&££»?.>£<: &P~,7f£ 

Pu*p M<\Z,*t- £^sr /~r>   Gel' EfooCi/i -AeLL 

4kQ_ DP 7b> ^ArfizL 
Jtolf 
LL*2& *5A*PU i LoK.Lec7kr.-i 

}c2* /Q&J// 'fkti 

END: 

Samples Collected:    T'XlgU L Z< 4Qn I    PvP&ctZ?^ the AtA 
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = Tir^h, VoLhere = AlZn^ "sphere 

fZz6eV&£;  J]/zUl$ 

5*TQ* JZ8S 
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GROUNDWATER SAMPLING LOG 

PROJECT:   5578 SITE:        ^, WELL ID: __                             DATE:      ,_    ...    ~-r DPW'/iwz-zz.          5J4-97 
WELL DEPTH: ^^^ SCREEN LENGTH:  -z? WELL DIAMETER: £"                CASING TYPE:  p\/Q 

MEASUREMENT POINT:  TOC WATER LEVEL:    l/s . -,, , WEATHER INFORMATION:/,»             ,,    _                      .-,/? 

METHOD & EQUIPMENT: j_ow piow Wnn Grundfos Redi-fio Submersible Pump 

TUBING TYPE: Teflon coated polyethylene / IsZ'tebhac               I*9"   90 

SAMPLING PERSONNEL: Chris Bianchi (JCB) and Marty Gildea (MLG) 

TIME TEMPERATURE pH SPEC. 
COND. 

TURBIDITY DO COMMENTS: 

(units) 

T°: oroo A?. (SSi- 
ni2>o PumP  "5TAI 'Je£> 

0752 /*, M. C^pt* ̂  12. In *£ 2Sf~>£//""{ 

0800 /2.ZS- '4.ZSo.i/~A* 

*M>7Ar ?/<-   7v> ■S7AB.L ?£?     PZA «J Cte*jAj <z& 
O&o* /z(*o <t£"2Sr>l/st"V 

n#/7 17. fit ^Z5s~l/si,*e 

nfszn <=>A/ip{*/fT /eff/1/Ai <4~Z*ZZ' fen  X c5 

END: 

Samples Collectec • 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: VoL, = ir^h, Volsphere = 4/37tr3 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 S.TE:   Hanscom        ^7/^ DATE:   qfa fa 

WELL DEPTH: /7-2I SCREEN LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATER^g^L:  qn,f&£> WEATHER JNFORMATION: 

METHOD & EQUIPMENT:   [_0w FlOW                                                        ' 

TUBING TYPE HDPE (dedicated)                             ÄoT:   /t,0 
SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °C mS/cm mg/L NTU ftbtoc ml/min 

T^äfer /£.(& 6.12& 5V7Z. S.56 /A fi> 40/ frp 
/t>6 5 fe.'SZ- -0.iZ& 5-^^ £",/5 <7.$5 

\±> ( fis tfr^l Ofz@ 5.15 25.^1 T.63 /Z5 

iOIS 
 1 l*7!1     * 

6.12» «■■0& S.V7 3.62- <?.6£ too 

\bt£> &,%=, rt.(Z& S.DS <#3& <?.£5 Z&0 

IfcZS \$GL ö.li£ 5.cT S.3^ i.toö ^■CT l^OO 

ib^O frrtZ p.itö S.cS 5^5 \.to <?.SS ?sOO 

lt>i4n It. ok n.l'Z/j 5.°? 5.54" U& 3S6 ~u?o 

to so |i».tg All* ^Z- r.*3 W too ! 

Woo n.oß 0»li5 HM s\*z^ MÜ -«&> ixto 
\(  ID te.«M Öittf C   lb S>.?>i o.fcl W 3$0 
II »s KOb OM 5.2^ ^  «,-Z- fl.^i <W 350 

—1}  «f-  

Hin iM- Is« a, \V\ S.i* S -it- ß.'^ IM 3SO 
ff^O i f;i2- e>,|2.7 Stt 5.32- ^>^ö Tsn 56ö 

END: 

1303 Duplicates: 

Notes:  

Sequence Numbers:   t^> [ \i02. 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

ß / 0 7 1DATE: 9It* y^XT PROJECT:   4Q08 SITE:    Hanscom WELL ID: 

WELL DEPTH: SCREEN LENGTH: WELL DIAMETER: CASING TYPE: PVC 
MEASUREMENT POINT:  JOC WATER 

METHOD & EQUIPMENT:   [_ow p\ow 

xtT%f WEATHER INFORMATION: 

TUBING TYPE: HDPE (dedicated) ~TT7ö 
SAMPLING PERSONNEL:     EST> Greg CataldO 

Pump Depth: 
(below TOC) 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min F^arkAfgry^dt^ 70 

T, ̂ W & 
w JJB- 5. 5- H3L 6M U£ 1JSL 

0H{ Hp.Sb JZ1 V.TI H.ll* &S- i^ni JOO 
XC *5 IIDM) Jl M- WK ml 1LZS. M- 
ii& ]kB\ H ±M_ 4AH Je. \IV) 4ML 
(Zfi ILK. ä3l lUl M /4 m im. 

i$2^ m$ di^ JtdaSL Am kS- iLM ißi Stoi-bchci M-, -b^Jb^ 

J$ to Z- & 
uß 

& 
Mk UL {2*% /cry 

ISH M 45 JÜ5 Htf) aa. ilni JJZL *w xm 4% MML ^SD 4£i niz jw_ 
/*& mo_ iL2 ML ÜSH M^L jUh. 4M- 

&*«$&! at (S^ 

END: 

Notes: 

Sequence Numbers:   l^flc/ \^Ot> !?>£>£ Duplicates:  

Purge Volume: 2.» 5 gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

Wo 
PROJECT:   480g SITE:   Hanscom WELL ID: b?& ioi-hti DATE: yzyqn 
WELL DEPTH: rzss SCREEN LENQTH: 

MEASUREMENT POINT:  JOC 
2££ 

WATER LEV! 

METHOD & EQUIPMENT:   j_ov/ p/OVy 
& 

WELL DIAMETER: CASING TYP! 

WEATHERJNFpRMAT mF
tpw> 

TUBING TYPE: HDPE (dedicated) Pump Depth:    > -o   *A / 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ft btotw-Vnl/min 

T, ̂  OÖ IL 
n°l^ 

dak. OäL dtäL 

ffli° 
ISM 

mL BM 
■to 

0_m 
Q^O 
cpps 

van H1L 
M-bC 

1£&_ 
£^L 

ttM 
V^r 

i^ßl0\^2> 
tenUM,^* rxsb 

3,6>2- 
lüJL ?fö 
iML 'ML 

\i\4^r.?\\\r.arXa^^ 

V&- 
Mdl 

.f*>b. Ul 
JSLa k. 

HJi 2, m ~M lOdfi 32Q_ 

mi 
&SL 

LgiL 

tm_ mi 
lM 

A/2- 
MJl 
/0JL 
Ml 

3£D_ 
3CTV 
22z 
3crz> 

AnpApleAaL OfM 

END: 

Notes: 

Sequence Numbers:  ! ^firf (gftf pffj Duplicates:  

Purge Volume:     I? . ^       «aifa> [i^CK 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE    Hanscom "^Buifi/»»            ""* ?/$«/«»£ 

— 

WELL DEPTHS SCREENjLENGTH: WELL DIAMETER:      2"             CASING TYPE:  py£   " " 

MEASUREMENT POINT:  JOC WATER LEVEL: WEATHER INFORMATIO_.NL 

METHOD & EQUIPMENT:   Low FlOW                                                   '       1                          . 

TUBING TYPE:   HDPE (dedicated)                                        Pump Depth:     «^ / 
1                             '                                                    (below TOC)             1£> 

SAMPLING PERSONNEL:    EST> Greg CataldO 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L - NTU ftbtoc ml/min >5Wr,/ 7?^,/«, /"(9vJ3- 
To-./DQP ttnt ,/S5 /6r?l #/? /&& ^£-T /2Ö JfaHlUAS uor4l\    (XpmUt* 
0XT nn ,/SZ. %.£h 4-38 II<S <?.£7 1*0 
/Q#> l$A% ,ISI l.z$ HM1 ??<?> 9.6S /20 
[Ö& Af,/9 it$( (j'U? Hs>\ M <?.#? 7ZO 
I0*> jß.QL- ,iS( C».f3 y.ss £•/ ?.^ /ä£ 

10* täiOTr </S/ Slff fS& ^■i? 9: <5*c /Z£> 

\fr* (frit- i/St sae ¥<& ^ ?.61 /^o 
AtmfleJoP J/)'55' 

END: 

Notes:  7^0 

Sequence Numbers:    I ?) i 0 \?i\    i?) £-""            Duplicates: 

63 gal/ft), Sched 80 = 565 ml/i 

File: GROU 

Purge Volume:                       aal 

Information for 2 in. Well: Schec 

s. 

140 = 617 ml/ft (0.1 X (0.145 gal/ft) 

NDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

■q/z-zAS PROJECT:   48Q8 
SITE:   Hanscom "MEf/tf^-^ DATE: 

WELL %Tvr> SCREEN LENGTH: %m WELL DIAMETER: CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATER I ffiSK WEATHER INFO w^rxv* 
METHOD & EQUIPMENT:   [_QW piow 

TUBING TYPE: HDPE (dedicated) Pump Depth:  / O 
(below TOC) / ■<->■ 

SAMPLING PERSONNEL:    EST> Greg CataldO 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FlOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min ätvkJ&rp^lfSl 
To:tfOO 12 nm &M. 13. "im ZffD 
tt£- 0& 5HL nä- 3M. <ZOD 

j&i && /^ ■5r%, b£_ 3JB- r) 2&V 
■m iS 

m 20 
ß2L a (#' 

l±2t % 
s. 5m 

i^2 5SL 
k£- 2K "üb L^L 

&£- m. 2® 
«awfhJcdf ./2?s 

END: 

Notes: 

QH 1315 Duplicates:. Sequence Numbers: pwJo 

Purge Volume:   (f) gate. £i4v3 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PE: P\/n 

PROJECT:   4QQQ SITE:   Hanscom \l APEX'S DATE: 

WELL DEPTH: 
Sfl-fo 

SCREE 
*■*«" 

WELL DIAMETER:      2" CASING TYPE:  p^Q 

MEASUREMENT POINT:  TOC WATER W3S- WEATHER INFORMATION: 

METHOD & EQUIPMENT:   [_QW FlOW 

TUBING TYPE: HDPE (dedicated) Pump Depth: y^        »■ <T ' 
(below TOC)      /T-fe-      U i r> 

SAMPLING PERSONNEL:   ESrf Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FlOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min 

3T ■ = f^- iJJa Ji b,C£ 
^ 3$ 4^. 

/i «fÜ /IM 4i^- £ß£ a^5l ?2L m wd 
4- l£L JLIL 4a Ä* £/£ ^s J/£L A/7 -/g^//* eJAfiAAAjJ) 

z^to 
1   V AJL ^ &5S- 4Xi 20. x4 5UZL L//?5 

^4 4& &Ä 5.?^ i £. i^ ^ 

> ^ VK ^7 iLLÜ t;r7£ u 3_3k iitrd 
&#AfkJ(JrE^' 

END: 

Notes: 

ne: Jr£S!5^3¥T" "T3)T~ Purge Volume: 11 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4ß08 SITE:    Hanscom WELLID:nP^-p>--fA.s   ™*Qittk* 
WELL DEPTH:  ■ O    r-7 SCREENLENGTfcfc   / WELL DIAMETER:      2"             CASING TYPE*  pyQ, 

MEASUREMENT POINT:  JOC WATER LEVEL// eTrj WEATHER INFORMATION: ,  _~ 

METHOD & EQUIPMENT:   [_QW FlOW                                            ~              ' 

TUBING TYPE:  HDPE (dedicated)                             Äoc)Pth: I3-S ' 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min S/avk&hr&AJ* «£ 0^/Sr 

To: CtftZ /</. u *Zfl 7,//) .TZ/T z^/ //'(,? /So v-/    " 

09* H.70 ftfi/ 7o<2f> S<Z7 tt.o //&- /$b 
o6/^ M-72 *27? <6,AT s.z$ 7,0 //<# /Sd 
fl4«o /<J.7(* r£7S \ Sß5 Ö72? 7,s~ my /So 
09** M>8<> r<&3 ^t *S.2C 3.2- //,£S /So 
0qsv /S.OS <a77 5,3/ 3.5 Ihtf? /Sö 
09ST /V<?7 .278 H'öq 5^7- 3.S \w /J3 
n¥e /W .?18 3.71 .5i2z <?.? Hs /So 
ty/v» \%% rZll ,V5/? S^Z 3>l US ISO 
/d** /Y-ff? ,277 z>lt> ,5733 £•& I'M /JO 
10^ Hffi <Z77 %% S3¥ 6f,S II. (oS /s> 
l0/o lb-(t> >W/ m 5-^f 5.6 IhbS !$& 

^cuv^pJUJ at lD/S 

\ 

' 

END: 

Notes: 

Sequence N 

Purge Volun 

umbers: (*> I °\ 

ne:     Q,f) 
Y\tS)          \yi\               DuDlicates:   jL3Zt          j%7*>          lSZ!f 

Information for 2 in. \ Veil: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ 

File: GROL 

ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom la-rt-ior      D"^/^/?ß 

WELL DEPTH: /S^ ^ SCREEN LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  TOC WATER LEVEL: /4. -ii WEATHER INFORMATION: _,^ft 

METHOD & EQUIPMENT:   Low FlOW          '                                                 ' 

TUBINGTYPE:  HDPE (dedicated)                             Ä£,p,h: l&.S'' 
SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 2 FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ttbtoc ml/min SrhorJ&tTi'rwiQ 4-1/ « 
T„: 0/  ^ 

f/SS /5$5 ,27s ftfS S.03 /'Z.ö HM /& 

rz<® /S.-7R raff /2/7r ^■07 ?<l /%-tf /&> 

It05 fS-% >?$£> \ZX5 5<(H 
t   1 

K.I /Ml 13 
I!'» /S0Z >m \m 1 

S./3 7</ Wo /-z) 
II!3 

I^TS t7B0 \LV ^'/f 1.(o /w /5Ö 
|7> I5<W >W H-51 5,2f 7/1 m\ /S& 

SurtCkloSh XT-**" 

END: 

Notes: 

Duplicates: JMS_  f37i? 133^ Sequence Numbers:   \^25       l^^fe? 1^2T7 

Purge Volume:      U.y       gals. 1,^0^$ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   48QQ 

WELL DEPTH .DEPTH:,    , 

MEASUREMENT POINT:   TOC 

SITE: 

SCRE 

Hanscom        |WELL ID: &>&>.£-/tf       |DATE: f/zi/px 
i i rrKir-TLJ. \Aict ir-w A HJcrrtTD. —. .. UAMM/> -rv/rir*.     _. ^—. REEN LENGTH: 

WATER LEVE 

METHOD & EQUIPMENT:   £_ow p/ow 

rEA££^ 

WELL DIAMETER 

]NES^x^F,^o 
CASING TYPE:  ptfQ 

TUBING TYPE:  HDPE (dedicated) 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

Pump Depth:    s   / /) r\. 
(below TOO fc? /' Q/ *^t~ 

TIME 

(units) 

TEMP. SPEC. 
COND. 

mS/cm 

DO 

mg/L 

pH TURBIDITY 

NTU ftbtoc 

FIOW 
RATE 

ml/min 

COMMENTS: 

v ^-far-hf^fot/vma (y* 
dkrhtaic -SDÖn Hc«rZmti fT0: 

5.öS /3*> 

s5_i2£L 
vfjSL 
SiT 

m. >0 

-r-T- 
T 

/4J£_ 
Id/Jl 

ulL /r.^-/&7/ >ZJ7ö 

,/tz /ML S^L >7*7> 

13. Iß 1 £i fi- 

dS. 
'Z.S' 

m_ /Ztf ^3± 
/r.3? •rt¥ 

yitf) 
&fa £.£V >ZC?) 

iem J35 d^L 

\SdL 
o 
G    _  

3-05. 
tss 

<?< 

/0.°: 

/sw MS£ 
I5M ./?&> 
ISM. 
LUä. 

J%- 

3/3). 
U4H- >w 
LTL yZfi> 
L?.ZZ *?Zfl) 

AZO (o.ZS >Z<® 
iilZ AM. £.& 

H°-° 
/*>. 17\ 
/6.33 

JITL dßl_ 
>%% 

>/17 
All ?Z$b 

Ü OS IM1 J?7 
3M- 6.?>l 

J&ET 

SdZ 
Cffjl lO 

r- /LI IF iv* 
ß-HS ,/W 

&3L yz&j 
13h (L2L 

JdL to 
IdfjSl 
ÜÜ1 

JM- 
AM 

2Sl_ (*tt 

>ZGZ> 
>2JTQ 

fi.lQ &.5b >ZffD 

/Qr.65 Z(fO 

/6rZl J6b MTMAA  2SZ>ml fer~ 3fVHk> 

1&2L 10 
/£>:& 

^,UK 7/y)m\ fpc i/iwo 

/J5 
r 

Ikiö. 
/js 

f(0 
•M^JVL Kept- rfc ede lCD/n( 

ib.(£ ftp 
/*ujr/0?> 

JEM. /ffd 
IMSI 
Hl± 

Jtä_ 
/6D 

/V,.?T /(7V 
JMML m. 
N. 31 
mi 

M. 
IW_ 

mi \£L drbifi/fd <5'ux>ll\/4mv. 

SfX Mp/;wy- SOMph«3 
rrhkri» rvtoV -pgr tf A- 
6>o - Pi exo Pc&kxz^ 

fAKpUJfifjt ZS' 

END: 

Notes:  

Sequence Numbers: joS\ 

Purge Volume: gals. 

JL3Ä. 3>V*> Duplicates:  /-2.-V-)       \V^      /S3h 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) X 3- l-Ct'tBS^ 
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GROUNDWATER SAMPLING LOG 

PROJECT: 4808 SITE:    Hanscom WELL ID: *MU)B-//)9 DATE: ?-£3-** 
WELL DEBTH-    „ SCREEN.LENGTH: 

^s 
WELL DIAMETER: CASING TYPE: PVC 

MEASUREMENT POINT:  JOC WATE 

METHOD & EQUIPMENT:   [_ow f=jow 

™W^°£^:7D £> 

TUBING TYPE:  HDPE (dedicated) Pump Depth:    //»    ,     ,-. 
(below TOC) VsTs ( J   -r—fer 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

paryu 
TIME TEMP. SPEC. 

COND. 
DO pH TURBIDITY FIOW 

RATE 
COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min «$- 

S<D 
7.S 
/o,o 

'*4 
'5.0 
n,S\ 

£5,0 

■M 'ST //.#? d± k 6>-V6> tto tt.51 Son 
JS ao MM MS. J^L &m £^1 BJSL -5DD 
JS1 s il.is , ns'3,s/ A^L 21$. J<J:s/ S3Ö 

J5!°- ZA2Z M LM^ L2L /05.3 /#53 
JS z<s JIM. mi Ml ^SA JUL mu JXJZ) 
/5^° LL2H J% 033- 6>>Sq /ov:<8 UIM. J5Z& 

JS ~z<r //.£? J&_ Ik b.5*f 2&3_ 'V.5Ö sdd 
/S3° ">7Q 41b 0.$5'6'Sy 79. (P /¥.Sr> 3Z> 
15^ UM JRJ_ 6.^ &SS 21A H.si <gb_ 

WS jöHQ ILhL ±131 m± 6.S5 51 Jo jJsSl 5&Ö 
15 «^ 1LU JXL .04^ kS5_ 51.(o urn &&_ 

eT 'ISJL LM. W2Z ML. b.JS $/-A /¥>■& SOD 
.WipU nfr  l^° 
h/c  acheitffA *? 

\i\o\i KlohicneS pj?> r 
PLPA Lrtkj~£lou3-Pct>hx'A 

END: 

Notes: ^_,  

Sequence Numbers:  \&,S1-     l'3>ff        ["b^ Duplicates:    (^QP f%i I }5VZL 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) • 

j*\jdllVb(umi* IMS yd 
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GROUNDWATER SAMPLING LOG 

PROJECT:   480Q SITE:   Hanscom WELL,D: ^:^        DATE:^/f* 
WELL DEPTH:-53,/^ SCREEN LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATERLEVEL: 
/7.II 

WEATOER INFORMATION: 

METHOD & EQUIPMENT:   Low FloW                                                          ' 

TUBINGTYPE: HDPE (dedicated)                             TACT* /A-5~' 

SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 
^ 

FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min S+ar-kJ Tans,*,? eh/)?'* 
ToifflX /z so ■ T^l 2>16 077 ??<1 fZ-Li m:> ^ \j 

09% 'Z.CO . WO Z£l 5",// n^- \l,VL ,^ 

0<f& IZ.S& >MQ 2,77 4S<*> \2.2£ "30D 
pCfVO 12.(0\ 'Ml Z.25 5"./»? Zft. 6* 12,2} ^(TÖ 

rfttS !2,70 f&f z.zy ^57^6 3tn,Q J2 2Z &Z) 
39.ro /2,m ,.337 ZZS ~5-£T 22-A IZ.ZI loo 
rqss f^B7 t2dk Z-ltf Ä2S" /6.{<7 /ZZ1 33$ 
/fiOO n^l *V% 2?. 33 5^ '4.1 IZ.Z2- 3yD 
/n03 ß*itf- <3& Ä3r ,5-oy /4 V /Z>ZZ 3OD 

//><& 13.61 ,Z31 c?.3<T jT^/ H7 JZ-Z) 3od 
^UJai//)^ 

END: 

Notes: 

Seauence Numbers:   IS'4'2)         l^-]^\          l'2?!^'           Duplicates: 

Purge Volun 

Information 

ne: 

for 2 in. \ 

pals. 

Veil: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ 

File: GROt 

ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   48QQ SITE:   Hanscom WELL ID: ^,^                        "**<)/<& hg 

WELLDEPTH^^, SCREEN LENGTH: WELL DIAMETER:      £"            CASING TYPE:  p\/C 

MEASUREMENT POINT:   JOC WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT:   [_QW flOW     "                                       -..--,.- 

TUBING TYPE:   HDPE (dedicated)                                      Pump Depth:   iy     cT 

SAMPLING PERSONNEL:   EST| Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 2 FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ttbtoc ml/min 3for-hd) %#?( ^rfcd~ £VC 
T0:/#.52> tz$o •3/? /'5? S.-5£ fro /$/? 3$Z> ti-,StfcjPa~-3rrkhk- 
/^r >2 54 / W ^.o| 5, 7/5 o°\ 13, M 3<$d AiactL 

IIer* \1^t c5)0 ßZ| ■5,0<7 
— / 

'ßM 3ßV 
//ör 

'■/tty <^1 <£Z/ 5-45~ /V,/J !-2,\Z ^N) 
J,)0 &M ,3(0 ^.Z£> ^7 9.^ iVO %% 
Hi 3 /Z.3S , 3//3 0.2/ 5:^z tb /3,l( 3£> 
ff/O llol f *ID DM ^<9Z KQ> n.iz. ?<£> 

i •'•'• ■■ ■■ ■ 

.%,^/Jai JfZ5~ 

'■ 

END: 

Notes: 

Sequence Numbers:    ' s4^ 1^4*7 |'^>4^> Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:    Hanscom "A*; -exPz-ZT       ™*9teA* 
WELLDEPTH:^^ SCREEN LENGTH: WELL DIAMETER:      2"             CASING TYPE:  pyQ 

MEASUREMENT POINT:  TOC WATERLEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT:   J_QW FlOW                                                      '      ' 

TUBING TYPE: HDPE (dedicated)                             SS>l,l:5(9/ 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

oufrfcd (units) °c mS/cm mg/L NTU ftbtoc ml/min &arb*t%mMt. «ßm'f 
4 T„^S 103) .2</0 ty.fil 6 S3 yzoo 12, if 4to •J   u 

6 rf30 /0>K> '2fö !(?7 (fl.SZ >m \m ^00 
■/? OP6 

/ö.?n ,27D an kS(r? >ZM It.Sf Vev 
~ft- fffto fbM k23Z- 0,1b 6.51 >7£D tt.Vfi HPO 
fb pp* 10,-30 *%K 0rS7 ^63 >&?? Il.-Zfi <pm 
20 09& M$j >2% b.W LC?^ >2CR) IW VfD 
7H cfp* lb.% ,267 o.& (0.(0! >Z&b It- Z3 tftro 

SandJtt /dm 
1 

END: 

Notes: 

Sequence Numbers:  /3^3 (352      I3K\ Duplicates:   /gfTZ ) ?>*T3 /3&I 

Purge Volume:   to Gp4.       gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   480g SITE:    Hanscom waLfti^-zr       ™*4/z*A># 
WELLDE^.^/ SCREE^G^ WELL DIAMETER:      2"             CASING TYPE:  /6]/Q 

MEASUREMENTPÖINT:  TOC WATER LEVEL: ,,  &r> WEATHER INRORMATION: 

METHOD & EQUIPMENT:   [_OW FlOW                                                        ' 

TUBING TYPE: HDPE (dedicated)                            ^PToepth: <rtD**~/ 
SAMPLING PERSONNEL:    EST> Greg CataldO 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min fihdJ fart.-*/* «± )öSÖ 

To:/^ t'btib ,277 &sV (,,(& Ml.fi A?7 ^0> 
j j    -[— 

//)<& AW/ ,wi OAI faff/ fflH Mf# ^ 

«F> /ft 33 rtfO o,z$ kn°i <33>K //#7 V^> 
jnss- 10. ?i ,t% OM <"T8 (2J-) //•ft ^> 

l("° W,V{ <56b 0.23 d>.T1 i'-n l/w w 
It® (0,25 *fi>l Ö.2Z (oHi\ //. £ i0 
f r-1 / 

^MplpJ^f- II10 

END: 

Notes: 

Sequence Numbers:    \?ff> (3&? l*&7 Duplicates:   f\S&        /^^9 /?6/9 

Purge Volume: j /p      -gals-, -f/ Ac^j 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   480g SITE:   Hanscom WELL ^.^pZ . £5                   Wtpfafo 

WELL0E2^ SCREEN LENGTH:   . WELL DIAMETER:      2"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  TOC WATERLE^Z 
WEATHER INFORMATION-       .— 

METHOD & EQUIPMENT:   [_OW FlOW                                                            ' 

TUBING TYPE:   HDPE (dedicated)                                      Pump Depth:    /y<,-— v                             '                                                    (below TOC)           / fr J\ 
SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY ▼ FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min $hi°kjA/*,Mef/ltV 
T0: IfSS' H>w ,/M Z?7 0.2Z 13,0 X>97 5Z£> \J    ^ 

fZ<*> 
i ' 
/2./Ö <m JSH M^f ZS- $.?>B SÖZ) 

IZ^ \Z.(jL iH4 $>il 
f    i      T  

.573 &H2. 5$) 
11* tlvi </¥3 j,7f 9.38 i-o %-Hl SPD 

IZH m 'Ml <m ^H ö4 1&\ F&D 
\7J* i,ß >(% WO iAi 3^ SHI 50ö 
pa 12,61 ,iH0 w H>W 3V f.W ?&D 

JW^Le^f   \2J-° 

END: 

Notes: 

Sequence Numbers:   f^)Q>\ Ij^&T^- l3fi3        Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELL-0:^^.25               ™*/zak# 

WELL DEPTH: ,W • SCREEN LENGTH: WELL DIAMETER:      2"            CASING TYPE:  f&\/Q 

MEASUREMENT POINT:  JQQ w*fRWL: w^H^/°w,Q^ 
METHOD & EQUIPMENT:   LOW FlOW                                         ^"         / 

TUBINGTYPE:  HDPE (dedicated)                             lZP™?*Wr-£L \Z.D' 
SAMPLING PERSONNEL:    ESTj Greg CataldO 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min CsfasJt'jflsär//Jer*rf ß^ 
T0:/^ KMi */2J',v #fe 3,7«/ K7 ?'¥7 M J     ~> 

/3& IS.*\ ,/2S + 9/ 5<81 s.*f l*K Z&Ü 
1293 !?## »lus Wl &&n 3.f> Z-W 2J& 

HP* fry BI'ZS 467 3$H £~> (r? ?<13 26h 
l*& IWI >IL(o i.fr? 3<f& J./) r.yy 2&b 
/335 lA^l ,IU> V.<8'7 3<S3 i-¥> Ml 7ÄÖ 
ft** I^HC] t (24 "i-db 3,05 /,# iHS Ztf) 

^fM,^ /3*> 

• 

END: 

Notes: 

i36rfy?      Duplicates: Sequence Numbers:   / ?)6?L( /.-^j" 

Purge Volume: ft gater ^,4-eo 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   48Qg S1TE:    Hanscom WELL^hhJ-ß-102 -MüU DATE:Wz<?£? 
WELL DEPTH:   , rn j-7 SCREEN LENGTH; WELL DIAMETER:      2"             CASING TYPE:  py/Q 

MEASUREMENT POINT:  JOC WATER LEVEL- WEATHER INFORMATION: 
.  <T////AV   6x<TO 

METHOD & EQUIPMENT:   Low FlOW                                         ^         ' 

TUBING TYPE:   HDPE (dedicated)                                       Pump Depth: <S>/ v                             '                                                     (below TOO         7 
SAMPLING PERSONNEL:    EST| Greg CataldO 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min Sl'tr,^ */2>*>SAX> «4ß'S- 
To^^0 13 ^S ''111 A6O 3.(*# //Z. z.vr 4W 

"- iy v 

/>T*' &il 0ll7 CS2> 2>.(PO 0,7{n <?</? f#Z> 

mzs l*>H\ >Hh Q>% ■\M Mf? ^(7V 
tf38 ISM\ Jib D-H\ 3,5*1 on?- o?.</7 Hm 

SotopkJt <fr m#r 
 1—*    —•——f  

END: 

Notes:  

Sequence Numbers:    /2fl[) \/*n\ 13HZ-        Duplicates:  

Purge Volume:       f2—     -gater J(i 4cr2. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:    Hanscom WELL.D:^.,^                            "^fa/?? 

WELLDEPTHy^/^0 SCREENLENGTH: WELL DIAMETER:      2"             CASING TYPE:'p\/Q 

MEASUREMENT POINT:  TOC WATER LEVEL:/{J /) y WEATHER INFORMATION: 

METHOD & EQUIPMENT:   [_QW FlOW                                                            ' 

TUBING TYPE:  HDPE (dedicated)                             SEPTST   %f f&  \\.c/ 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 2 FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min Jtf&'Sr*,™ Gf//jf 
Tov/nzr M. 4/ ,/V3 ^,3? 3.S> aoM •Q.Ö 4*7> 

t(p> flW */0^ #33 ,?S4 l%$ </,# 4töö 
ps i<\.¥\ *I0*> 0.2^ 3S* lfi.0 4.0 HOD 

w° HMO * 103 0*24? *><?) /b.Z 4.0 HOD 

Ifi1* m\ c/03 0,2S is/ /Sfi i /) iß 
/fl* ^ *i0~> MM .3-5/ AT/; <¥,6 ^tö 

/ftS? H*e *ld5 £.2$ 3sz (2$ *o yöV 
//-nö K ?£ , 10$ 0,12. 3,5^ iz.b ^() ^(JV 

"jp*ll* Hi? o /OS &.ZZ 3.S7 /o.s~ *//) -YtTV 
1/03 14> 47, „ip2> 0.72- Mt- q.Q Hö HOT) 

M*U* 
•' i * 

*(0*> 0 & ?>& 9,1* <i.O HOT 

//'* ,/03 o. it 3SZ- 2-2- ?/> 4(Jl'J 
*%u«pUJ- II20 

END: 

Notes: 

Sequence Numbers:    /"V7^         l2^]^          /3/ZS"           Duplicates: 

Purge Volume: 

Information for 2 in. V 

ga 

/ell: Schei 

s. 

140 = 617 ml/ft (0.1 63 gal/ft), < Sched 80 = 

F 

-- 565 ml/1 

le: GROU 

ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom ™ELLlD-DPu)-£>-zV-S   DATE: ?/z9-A?8 

WELL DEPTH: ^  *f <*" SCREENXENGTHI 
3 M^iCS 

WELL DIAMETER:      2"             CASING TYPE:  py£ 

MEASUREMENT POINT:  JOC WATER LEVEL.g, WEATHER INFORMATION: 

METHOD & EQUIPMENT:   l_OW FlOW                                                       ' 

TUBING TYPE: HDPE (dedicated)                             (
Pbe,Äpth:  /ö' 

SAMPLING PERSONNEL:   EST, Greg Cataido 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY ▼ FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min SfarkJPuti^oJ-rZ* 
T0: ;Z 2-0 jlfß ,N\ 2W ö.#? 4-6 <5^5" 4>ü3 

\u* fl'ffr < W $>& 309 2S ^r^r ?&5> 
JZ3V ''I'll ,131 5?. 6 7 3,-8/ ZsZ <5,0(p Vtf? 

}Z$3 [hfll * //¥? 3 4-0 3<8l 2.Z* S5-Ö4 ych 
^a^t#U*£ /£*> 

END: 

(377 \V7fi Duplicates:. 

Notes:  

Sequence Numbers:    13 (f 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:    Hanscom WE%fe-Zv7-5            DATE:^^fe 

WELL DEPTH:   i.^j ' *-^ ' SCREENLENGTH: WELL DIAMETER:      2"             CASING TYPE:  pyC 

MEASUREMENT POINT:  JOC WATER LEVEL" -7, /? ""OK^^r- 
METHOD & EQUIPMENT:   [_OW FlOW           "                                            ' 

TUBING TYPE: HDPE (dedicated)                             rbeÄpth: PhZr* 13- (f 
SAMPLING PERSONNEL:   gST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 2^ FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min Sktr~fa?f'Klr4/A& a.{/3°* 
To: /SOS M.Z7 „ Il3 ^ 3 7/ «27^ 121 • YP 

cy o 

/$!* /,lf)^ •IM v.vy 5, £7 2f?<$ 7>?fi srn 
9&T fi.öf ,//s #26 3/65" <25,0 7.Z<r 5ZJZ) 

z?20 I2S .//S H.P\ <"U4 %D,Z 7ZI 5&Ö 
i^s IStiL • «6 f.13 3,fc3 l$<\ 7.20 S7W 
|^30 VW /US <¥,/£ Ö.inZ. II. ft 7zz 5&Ö 
\^5 \5D\ i» 1 A ^ 3.w lf)>(p 7<lo SZfc  f—=^—-r— 
/"3,3© fi '(75 f/07 rw V.9S 7,n WÖ 
l VI \5<0J) Jlf V^ ^••(ol 7,® 7-Zo *Pb 
\z*t }Z,% fl\? 7^? 5,6/ &S 7,zz &D 
 hr*  

,?^aO *t l&Z> 

END: 

Notes: 

Sequence Numbers:    Y^f] Ij2)^      \?^% I Duplicates 

Purge Volume:      fiS^       -eats, l^^ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELLIDM^P*M(            DATE:?/3o/^? 

WELLDEPTH^j/) ^ SCREER LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p]/Q 

MEASUREMENT POINT:  TOC WATERLEVEU WEATHER INFORMATION: ^                       ,       /<r-~ 

METHOD & EQUIPMENT:   f_ow pjow 

TUBING TYPE: HDPE (dedicated)                             ^TOC pth: /S 0 / 

SAMPLING PERSONNEL:   gsT, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min ,fysJ,J>7}j*,rtr0gtr 
T„:0p2T /4S5 #35? ^.3/ #'&z /io /.äzz ^ 

^ d 

/#* tf'S? ,35$ 3.28 y-^ ¥-9 km &0 
0K ff.1'3 ,351 2.G ■#*5 ^.^ Iz.iz 100 
06, *' it.HV -3*7 2.^1 >V.53 l>8 /*<*¥ 4Ö0 
DP 5 H-H2 **>5Z 2.09 ^.Zz A2- &.71 4£& 
"n"9 ^ ,"V. to 6^i 2.0/ f.SZ 1.0 /Mt ' #m •SQWuziz 0  OB^ 
U it / 

END: 

Notes: 

Sequence Numbers:     |/)P? 1?$^ V^K^ Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4ßQg 

WELL DEPTH:     /-7   ■?/) 

MEASUREMENT POINT:  JOC 

SITE: Hanscom       |WELL 1D: /g^Z/-// 
SCREENLLENGTH 

WA 

LENG1 

_z 
METHOD & EQUIPMENT:   f_ow ffOW 

*?*V 

DATE: 9/30/9? 
WELL DIAMETER:      »>» [CASING TYPE:  p\/Q 

WEATHER INFORMATION^,^. <..,f   &^* 

TUBING TYPE: HDPE (dedicated) 

SAMPLING PERSONNEL:   gsT, Greg Cataldo 

Pump Depth:    /C^~/) 
(below TOO '<-)   • C- 

S 

TIME 

(units) 

TEMP. 

[0^2^ 
Cfi& 
tf3C 0 

m 

fcS 
4^ X 

OH o 

Ql 43 

/S% 
/ i& 

SPEC. 
COND. 

mS/cm 

^£ 
4^L 
>m 
M 

!<.£S) &n 
M> 

DO 

mg/L 

¥.9/ 
±31 
j£2L 
H.iZ 
M. 
H.ß 

pH 

m. 
4.HZ 
M 
Ml 
Ml 
Mi 

TURBIDITY 

NTU 

??.y 
\ßk m 
'ado. 
4U 
£L 

ftbtoc 

/S.& 
/s~& 
/S, .52.2W 
&& 
/S& ZCSÖ 
/f. €T a0 

FIOW 
RATE 

COMMENTS: 

ml/min 

^2. 
ZÖZ) 

Zfl7; 

END: 

SrMsi-fejeD   /-c^^/^4rO^' 

Ge**n6Jj/)? 3Z> 

Notes: 

Sequence Numbers:   j ?>$<        l'0$fc ftffl Duplicates: ;  

Purge Volume:        j, X)    .^afer\t*CirL 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:   Hanscom WELL ^hfo-wz-rt   DATE: ^ 6* 
WELLDEPTH:^ ^ SCREEN LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p\JQ 

MEASUREMENT POINT:  JOC WATERJJpVEL: "em%3n&->w 
METHOD & EQUIPMENT:   f_QW piow 

TUBINGTYPE: HDPE (dedicated)                             ,PbÄpth:   /57£?' 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(unite)  ,AX. ?    °c mS/cm mg/L NTU ftbtoc ml/min uV^«?,^ *+0*° 
T°: <$%fa /S'.fr 'll? Sl$<r VF* 7.Z. ?.tf 523 

\S       —s 

ms7 
eS.(( </?7 .6.41 vm (QS ?<\l $Z%) 

10^° /•S-0? >/?{? &S.23 ¥,8z V,v % II 537) 
10^ IS-Öl fi% 5M* wi ^f KJO $&7 

/&> HW </% 5, 3C 4m D,(9 f,lt *®d 
;Q5< Hrt irfb *7.ZU V?r $• 5 l\i <<Z>z> 
7nsS \kP6 rlty ^& Hrfi d?.</ p?(( Sfrn i '           '    V 

^ck0^li°s 

END: 

Notes: 

Sequence Numbers:    l^ftfj       JJffl 13/(7 Duplicates:  

Purge Volume:   36(. S      §ater /<■ {-tr^ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4S08 SITE:    Hanscom        WELLID:..<>^2-4^5'            DATEf/&y^ 
WELL DEPTH: g^ ^ SCRE^ENG^: WELL DIAMETER:      £"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATER LEVELS WEATHER INFORMATION: 

METHOD & EQUIPMENT:   j_ow pjOW 

TUBING TYPE: HDPE (dedicated)                            Lu,Äpth:/>5" 8' 

SAMPLING PERSONNEL:   gsT, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °C mS/cm mg/L NTU ftbtoc ml/min SkrAsfr^sje^/fZO 

T0:/f3O l£,fl *ni WS SS& /$■% I'M ■^ 

l/35~ /5.<% 'tfrp> tjibf 4,7? 9-3 7<(*7 c5ö 

ll*> /S,te) tlLf>. y.iz V'-r? s,? %7 &ö 
11^ /x,(cn ./{& i<?i 4.?? ?,£ 

i 
'^fd 

ll& /5.f?9 >/£>fi m +94 o?;<£> 7.67 5& 
I/sir 'G.tx ,/L-fi */.?3 9>?3 3H*z 7-<rf? £^OV 
I/S0 f.-^.öyi >((A y.97 +13 tf/-7 "7-76 <&n 

1 ■- ,v'i 
^vtohAa* /Z°^ 

END: 

Notes-  

Qonnanro Wnmhprs-    \"^H\                  I^fi7,               \   6H   S                DUDÜCateS'. 

Purae Volume:  fö%l^>      «jete^yi^ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 

P 

= 565 ml/ 

"ile: GROt 

'ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4QQQ SITE:   Hanscom WELL «Dyy^.^ | . (^        DATE: #5^ 
WELLDEPTHk^^/7/g SCREEN-LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p'^Q 

MEASUREMENT POINT:  JOC WATEBXEYEL WEATHER INFORMATION^-,    r-, ^.r~> 

METHOD & EQUIPMENT:   L.OW FlOW 

TUBING TYPE: HDPE (dedicated)                             ^PTOepth: *9/?' 
SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min SkrloPUtlHHo+fi?' 
To:/Z</5 .'/rr7r, ,IV$ /?•&/ <*'% 22.0 ^33 ,#B 

t>     L> 

12& fitt <IQ& 0>7S 4Z? /5<Ö 5-3k SE> 
\7& /£.<?? >m aw V.2V 7.^ <5^? 5TO 

/<zpz> /S7f ,m <o,W 4<2Z 5^ ^3£ ^ 

i&z /S>71 <M1 &gr ^ ^7<3? ,520 
l$° /SVfr ,H1 0^3 Vzt 5/V/ ^© 
(3* A8& <l<tf P/W tto c?,-? 5T(^ cf^ 

w 'S#7 ,/s> 
* ■ 

V,2ö rv-^ 5V*7 ,^> ■■■»f—"  

. W?j^ y^r /S2-5" 

END: 

Notes: 

Sequence Numbers:  fW ftfo Ml» Duplicates:   1^7        Mff j 5? 7 

Purge Volume:     rVv>        -gate -&.U*5 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:    Hanscom        WELL ID:/^A^<S                   DATE^/V^ 
WELL DEPTH: , U-   <7\ SCREENXENJ1TH: WELL DIAMETER:      2"             CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATER. LEVEL? WEATHER INFORMATION: 

METHOD & EQUIPMENT:   f_ow f=jOW 

TUBING TYPE: HDPE (dedicated)                             S2?£3*:/J/&*' Jtt'    1 ./>' 
SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min <ya*kJHrt,<t« cd- m 
T0:/?&> /£.?/ .m ft>*6> V&z 31. 1,02, ^50 

0 -1 

/££6 
f T —•— 

J^ 03) f'bl /SV 6.9S*v> 
luao 

-*—*—t— 

rNfi 0-28 4M 10.0 6.17 25D 
/yo3 /&. s* 1/9? f>7& V& 9-t> 6. ft £5& 
Itfop /£.<S7 >l^ (XZJS> ¥-•&% *?•*> fifS ^ 

^pLUatM'O 

END: 

Notes: 

sequence Number J^_ ,^3^^ I'fas' 
Purge Volume:      7. *T>      sate: ftk/J* i^0^ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: GROUNDWATER SAMPLING LOG.doc 



GROUNDWATER SAMPLING LOG 

2a PROJECT:   480g SITE:   Hanscom WELL ID WM)~MOZröG DATE: 
M/O' 

WELL DEPTH: 
-A 8."79 SCREENLE y^rnksx WELL DIAMETER: CASING TYPE!' py£ 

MEASUREMENT POINT:   7QC WATE LäH WEATHER INFORMATION:--,-%„-, 

METHOD & EQUIPMENT:   j_ow /=/ovv 

TT'.j/^- !3>ff TUBING TYPE: HDPE (dedicated) Pump Depth: 
(below TOC1 

SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min SfkA-bU TIAA^M cfj5^ 
*--!&>5 T0- <LM iSM_ /2JL J> s 3Li /#3S" ^ 

Mil >'~-tlb iM- &£&- (OJDZ- ÜL mz ̂ (TZ-' 

IV* <&.* >^2ü- ri.irs &&{ 2Ll m. 
/&° m    I. II.   in    .... I   HJ 

) » S/o ö,Gb bAf) 223. M<yi arz> 
Jo ZJ 

<3353 iSlL OdfL ̂ c8_ 43.® /d^ JÖD 

m aam isSet Otä &£L 373 im 2J5ö Cf/jgj't hJipßjK > ^ 

/?U)lb?äxkr r<LmA ID&_ ■n.u / w? 4./VT 
12 <rO ^2.^ -SO^ £^ 

<fc^ <^H 
6-^ 

/L2Ä ^777 &•<* 

m ^ai /<%> 

Ä. Z2//2 z42£. AtfL SZLZ r^ /1<6Z 

^ 
^ü ,yfe> njc? £j%_ &# m ■2U3- Mi A/O &J2Z iOm im_ 

u to 
''••I I 4^ &J& LzM ML 2_ 1£D 

fj 7t&~ Qi-fiö m. Ü4D- b.C7 m ZJl u 

IL Q{i,QP ^g£L Ml hJL tQm 
$*wfMr*f H& 

END: 

^ 

Notes: 

Sequence Numbers:   \^0(Q        j^CTf      j W?       Duplicates:   /4<0<?       /*//i)        /<?// 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

TIME 

PROJECT:   480Q SITE:   Hanscom 

WELL DEPTH: J&2L 
MEASUREMENT POINT:  JOC 

WELL ID: 

SCREEN, LENGTH: w 
METHOD & EQUIPMENT:   f_ow FJOW 

Mü)a-f)6> 
WELL DIAMETER:      £" 

™*y/>//i/te 
CASING TYPE:  p{/Q 

WATER LEVELS-,, WEATHER INFORMATION: 0 

TUBING TYPE:  HDPE (dedicated) 

SAMPLING PERSONNEL:   £ST, Greg Cataldo 

Pump Depth:     ,<^t    C~ 
(below TOO / O ' 3 

(units) 

r°7/3r  «g;,^ 
//vf   ,?/.££ 
//ST 

TEMP. 

.Mi 

SPEC. 
COND. 

mS/cm 

■DZ/ 

/ ^7.2. 

zJ2 

DO 

mg/L 

2^ 
Ä# ^/r 

PH 

i^/Z 
fi.zp 
6.Zö 

TURBIDITY 

NTU 

ma 
>?<!* 
iBZSfi. *3 

ftbtoc 

P^Aff? 
[I.2M   /<?> 

FIOW    | COMMENTS: 
RATE 

ml/min 

52? 

OA^jßf^,^//^ 

M^_ 
m. 9hiH £l CM. 

S*. L£ .£& öiü 
fcZD ilM ZA/5 /<z> 
J^2L ms mix. J2± 

13 <2S 

PA 'oÜ 

JZ, /c 
UMS. 

/?** 
4U1 

■SM a_a 
&0,% 

sq OJ2- 
/oo^ 

'*?& <0 , ft-. 
2^ 

m 
IUSL 

132 
za 

ßuArktfuJ? <h /£>M(*J fZ%J, 

A 2>0 

UM 
3ÖJI <J& 

r\ 
&•/?   ?0>t! IULL ISD 

ÖJ2, 

& 
bC 

■PO,l? SM 

£ <LT£> 
tiss. ^5H 

Ma ^/Z. us. 4& LA 

LM 6 ,<?o 
ms. u JJZL 

■2CA 
m, JSk. 

3Ö3L iSB. £j& 6>.Zi 
l£i 
rra. 

$M1 J5I2X 

-!&* 

sns^. 

m ■*> 

3Q08- 

J3L 
mw 
AQ,yz 

END: 

L iö.fö 

MH. 
{L£%. 
LutL 

^J2L 
05- 

UM m. 

b.Z^ 
34£ 

S13. 
,5/3 
^M 
ML 

AM 
äM 
M£ an 

b.Z** 
fiM 

fr. z5 m*. 
m t-^' %x 
y 
IM 

/5D 
JSt 
Ml 

1LC& isb SLU rklej hock -b€*in> 

/// M 
UM 

4M 
JX2 

II 'J^L 
,%^*Jr<± R^ 

Notes:     h.Q   S?KJW  Mfli RuMff cXlifiJ0^ 

Sequence Numbers:   \^L |<ff3 j^j^ Duplicates: HIS /tj jCp /f/J 

Purge Volume:     c)\b\~l     -aater ^ jJ^T^ 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4QQ8 

WELL DEPTH: Hß fix 

METHOD & EQUIPMENT:   f_ow p/0W 

MEASUREMENT POINT:  JOC 

SITE:    Hanscom        TO;.A/.^'H 
SCREEN LENGTH: 

WATER LEfe 

WELL DIAMETER:      2' 

DA 

CASING 

WEATHER INFORMATION:-)/. .  „    ^^L/OAC» 

TUBING TYPE: HDPE (dedicated) 

SAMPLING PERSONNEL:   gsT, Greg Cataldo 

Pump Depth 
(below TOC) --/<>/>'■+/z,p<*ici.fi' 

TIME 

(units) 

■■pffd 

jmi. 
M 7i 

O^o 
fiv^' 
0f30 
n <&> 
QS-iL 

TEMP. 

°C 

uri. 
j3Sb 

/'■3,# 

/SJ9 
MS 

2. 52. 

SPEC. 
COND. 

mS/cm 

0>W. / 

fj££ 

W\?^^l 
'SLL 
3^ 

JML 
~\o2 

&*5 
i3.hf , 316 

öö 

m -5Q IS. V 

o !<%- 
n IüS 
clip 
^/5" 

mn 

'3. -// 

/3,&: 
/£•#> 
i3.es 
/4-/rJ 
fq./6 

END: 

DO 

mg/L 

A^ 

.£& 
-^2 
r^ 

/W7 

pH 

O, /5~ 
5i/s 
/x^ 
^:^r 
p,/7 
5.2^ 

TURBIDITY 

NTU 

-Z5 >>«>, 

Z^fÜL 
77/jp 
>Zaj 
>2<V 

TM 
T"    7 cT-i_> 

^2-5 
.30^0^5 

.36/ 0 87 
r   W7. 
.?*# 

■5G1 

J&L 
3UO 

5. //   ^2öd 

LLL 
1-25 

1.2& 

1.2& 

\.ZU 

.j 

>./£ 

£',i7.. 
5/Ä- 
5. /5 
-5. /</ 

575 

>2.^ö 

ftbtoc 

i2. ±3- 
/S, JQ-j^'*/Mfi'äJ/?»„* 4r i?' 

im 
/ ¥ 7t 

15,21 

1531 
it>.3& 
\L,z>o   ICQ 

FIOW 
RATE 

COMMENTS: 

ml/min 

l€? 

/JO 
LSZ 
ILSP 
CD 
CO 

S-h r-Zäi* ff/'W.v* <\+ 7$' 

&w 

k,A"M4o /<?. 

>?'C 
>Lc7J 

-Zee 
^ 2eo 

lOO 

i&.ci 
U-& 
/^■i', 
icjl 
I7.C"? 
iZZZ 

■^2x>c i7.3^ 

i^L 
/W 
^■z? 
/CD 

icX) 
|T^> 

-S / 

\k}oJtthcy*\  frsi 
Xr**pJL*i&* n°iHQ 

Duplicates: 
Notes: _____  

Sequence Numbers:   l'H-lfl       r^U^f / H lb  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:    Hanscom WELL ID: : MM*-/: DATE: :/-/^% 
WELL DEPTI ^>-a> r SCREEN LENGTH: 

/ C ,CZ)' 
WELL DIAMETER: CASING TYPE: PVC 

MEASUREMENT POINT:  JOC WATER LEVEL: 

4#- 
WEATHER INFORMATION: -  _.„ 

METHOD & EQUIPMENT:   j_ow p/ow 

TUBING TYPE: HDPE (dedicated) Pump Depth: 
(below TOC1 &DL 

SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min &P>AeJ /'a-Vrf/iar^0 

TniAVi l*L; iSlh Z7J Mi ^2 >2C
T
Z> //.6<r £Sa ••>        v> 

4^i ma iM. fi.sn 7W ^# /SP 
Pl5i/ i«UJ *72^ o£ » ^ >*W 12.15 /£C 

£>1&5 l¥. 5» Zi-/3 "S-U ^•Z£ >^C5 n.nt i£L 
Ji cf0 i^l/- Mo zm 5,5? YtiL 2.7* ^a. J-euitreJpUj^p -fa /?, >r 
/4C-^ S-41  ,VJ ,ß ^ : bl iäi£ A2D 

/ p/*1 15.61 .32-4 o.S: S3*> ^<?OT /y.3/ ^/•i /££ 

i£ [S 5.(^ ,530 £lil 5,3)1 >2<£L IM. WQ_ 
BL |5-*>3 356 I.of S.31 ^2^t3 (-3,7^ /tftf 

'0 ?*> 
4* d& b(?x 11 5.H3 ^>2^7p /fc^2 /'ft? 

-^^ IS.Hk ^S 4 1 s.4<; •2£T> ;-.HL( Ul) 

la ss J5J1 jim o/ £. S3 ;> z^ /*.*</ Ml 
/fl** 

\««fßpj odd <5& 

END: 

Notes: 

Sequence Numbers:   /</ Z/ N"2Z~      /f/3 Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG (*> 
K 

PROJECT:   4808 
S,TE:   Hanscom WELL ID:./,-,         ,,   „     .. DATE: .     / , /,_ 

WELL^P^ SCREEN-LENGTH: WELL DIAMETER:      2"             CASING TYPE:  p\/C 

MEASUREMENT POINT:   JOC WATERJ.EVEL: WEATHER INFORMATION: s 

METHOD & EQUIPMENT:   i_QW f]ow 

TUBING TYPE HDPE (dedicated)                             TAT /S* 
SAMPLING PERSONNEL:   gsT, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °C mS/cm mg/L NTU ftbtoc ml/min %s6S#eAs>,A& <& (C?& 

To:   j/Q< +  % . 776 ö~l •#?? ^Z^f /Z# /50 u    u 

,/>* tuf .373 0,72^ f.99 >2><D /2£7 /52> 

ir5 
%& riri) osn 5,0 >2£D I2-.W \St 

{i20 ia.tM -y& Ö.5H 5". DC? >*ZtfU \1.17 )sv 
\0* IL.1S <^\L ö.Mg 5. (O '-^-2-CJt> •-!.<,& • So 
u-bo ic.fji ,4c5 e H( 5.It i>;2-£5D z.Ql ;:;?0 
tt^s 

Hrlk . H'l o,?>1 6-Ki >.;L£50 <t\% (50 

irt° \\*y\ • LU £. 3L( 5-'2J ->2-2SD 
li~.(fi<\ VöO 

li^ [Lfih ,HU D->3> -5.2,1 >2^tf> \zri2~ WO fi^vo  '^OSf 
\\*o Ife.M .42^ 0.^1 5-2^5 >-2-tf£> nib y^x> 

\l*& Me^O .M.Z6 fc.zn 5-2^ "*-JOQ i*15 2&> 

\Xov It .15 ,4Z£ o.iX* 5.1-0- >2M0 ^.74 7vö 

\^< \bf\i ,<*3>l C.7TJ 5 .T-"7 >2jyo •2.7<-f 2&V 

\2J° n.tiff 434 D.2S -5.-L8 ■*~2450 i2. 75 ZoD 

\TJ% MJbi .437 0.2X» 5>S >7&0 i2.7S ?XSO 

\1J~» n.ti .HMD O .7-4' S'.2S ^>"2-CSD i2.7£ 2erO 

W* l(*°ik .¥/</ O.-L/f S/2& i=>ZxJO ii/7^ &ft 

\7*° ITOT .441 0.^5 SXf\ >^«o »2/U 200 

iU^ H.Cl ,^1 0,^4 S.l>\ ^a^t) 17-Tfc 1420 

\-L"° \1.&\ , M^ Ö.zS 5.*>o >2-^f5 iL.l^ 7^?rO 

i^S 17.Zj ,HGl O.iH 5:3^ >*ZS5d l"2.."7^ -LArO 

XZ** n«i3 ,463 o. x£, 5-^D >zeO \2.7g, >c$ 

\}-** )l.U> .Hj/1 0.Z2- 5 2^ -^ZOD vz.ii* 04ft 
ftCO i^WL .H7C- ÖZ3 S,2^ ^s.7-^0 12.7k -Z^K> 

END: 3vViT£Heö   T6   iC H.k) 

Notes: 
Rc<vJi IMI^S 

Sequence N lumbers: 

ne:                       ga 

Duplicates: 

Purge Volur is. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 
CAVT'O 

4 Is 

nfcö 

PROJECT:   48Q8 SITE:   Hanscom WELL ID: _„          ...  _     ,, DATE:    j^e2^ 

WELL DEPTH:   rf t<\ SCREEN LENGTH: WELL DIAMETER:      £" CASING TYPE:  pyQ 

MEASUREMENT POINT:  JOC WATER LEVEL: WEATHER INFORMATION: 

METHOD & EQUIPMENT:   [_QW pjow 

TUBING TYPE: HDPE (dedicated) Pump Depth: 
(below TOO 

SAMPLING PERSONNEL:   EST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T0: vV0 
>*.& -ni Ö.V\ 5^ no tl.% 1^I> 

,3** i?. Dip • H6^ ö.vz. «\3l M^D ll.lt, '2>0^ 
[if* IT« .H&T ö. Z-2> fT.^3 >2,C& IZ<^ i^> 

iy» fill •^i 0,*-> 533 ^2oO I2..76 S^CP 

>   \5>z° 11.02- .4^b a 23 5,'VZ- >2^r> 11/76 ^ J5AMPL"EDQü^ 

h/r. MM*ad S i^f Äi 

END: 

Notes: 

Duplicates:, Sequence Numbers:   IHlH        M*<5 (HlC 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4QQQ SITE:   Hanscom        WELL1D:   |^W^-\I                   DATE:       /o//<_, 

WELL DEPTH:       ^^i SCREEN LENGTH: /^_/ WELL DIAMETER:      2"             CASING TYPE:  py(J 

MEASUREMENT POINT:  TOC WATER LEVEL:   }J. .V WEATHER INFORMATION:    ^gL^ßO. Cjöj-v. 

METHOD & EQUIPMENT:   [_ow Flow 

TUBING TYPE: HDPE (dedicated) Pump Depth:     . <~ -^ f7-» ll 2^ 
(below TOC)             ' 

SAMPLING PERSONNEL:   f=sT, Greg Cataido 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min oAa.d^i'P(A^v0fK«Vmfc'C? 

T0: ^ »* J-7-37 ,■_#?> CX_3 S.Aft (_»6.f is^s iTC 
_>  _> 

n*o 18.12- .201 aw S.50 old l(*.3S \fcö 

\^ 1&76 .*-#?> i.o S.GS a?, i IfcS* i(ro 
 1—1  

Iftffi i^MC vie S.fcft -76.3 If ©5 5o 
\MP* ItiTD i2SL 1.32 S.S4 /09.fr n.6^ *5Ö0 
|H3^ Ik.23 kW\ D5H 5.50 /OS. 3 i^.-zM- ^ot> Wewf "De* 
rftfc _>4.Hfl~D 

END: 

wz* Duplicates: 

Notes:  

Sequence Numbers:     IH2~7        'Y2-43 

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:   Hanscom WELJ fmi^-m DATE: 7£/s/9x 
WELL DEPTH ''/H.C3 SCREEN LENGTH: 

 p / ,",'.v--r;J 
WELL DIAMETER:      2" CASING TYPI PVC 

MEASUREMENT POINT:  7QC WATEf5,LEyEL: WEATHER INFORMATION: „r) 

METHOD & EQUIPMENT:   [_ow FIQW 

TUBING TYPE: HDPE (dedicated) Pump Depth: \f)    ^1 
(below TOO u. 

SAMPLING PERSONNEL:    ESTj Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min ■A\Ptie' 

7*\ny±'5 m i <P,73 ■IX w. s ■%n 

M GZ> I7M 2jy ui p.is w. r s? «-*. 

M (X OM m 5^£. ?£, II vi Zsz) 
m<o LLS ,.*ar A V 5" -^'f W3 //..5? A£i 
05£ 
22 ro jMi 3Ü £j±a. CO". ^ 4^L /5^ 

AM 2 0c A ,3 ft £3£ ;2U ///<r Z üö 
<ffiL ,3% '':</A *13 ii,[)Z / ^x. 

££^ M£ ^21 A v/ 4:fr9 VZ <fe "* </ä Xi iSZz. 
^ 

3* /(r,fä'<597 Q,& V&i 3££ ? M2 HL 
pqfo ML <Mz A 3d 4M Sl%\fi I5D 
op: ik3_ k. *o>n w ÜM am. äLß_ '■' -r.i IStL 
$& mz JSL ÜM It ■ZJL. /Q.77 /SO 
na*I i'7.m ^ £_& W ■^4 K4fc /55 
# 

ÖC) jiflt Ji i#L J2^L mi. m r\ 
lc c£ 7.13 ,3?7 0.3.S' V-^ w % id (A J2JL 

m tO £Lln ^Mk ^Vi 
222 

ÜSL JBd. £$1 /5Ö 
nzk m M7 1L ma /■& 

I2ä i*äT_ 
35 

fi.V) Ii2. y^ 
/5Z> 

JOE 1Z4 (^V22. Ü£7 ä: /- ^ /^ 

<?*„/>&/» h /Ö zr 

END: 

Notes:  

Sequence Numbers:    / i2Q /^ffi f^^Z. Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:   Hanscom ^^•07             ™*/0/s-/M 
WELL DEPTH:   iQ   £ß SCREENt^GJ^ WELL DIAMETER:      £"             CASING TYPE':  pyQ 

MEASUREMENT POINT:  JOC WATER LEVEL. <^- wSrjOT?K= 
METHOD & EQUIPMENT:   L0W FlOW                                           "       ' 

TUBING TYPE: HDPE (dedicated)                             l^oT'^f^T ' /Z.A' 
SAMPLING PERSONNEL:   gsT, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 3£ FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L 
C *T 

NTU ftbtoc ml/min 5Ä4/ Qntä dr/)°s 

T„://0 ze.?7 .X't D>jy z;.z /0,<fc /cz> 
\IP 

7 Oft* ,2£ &%> 5M ZO.L, mi (OD 
//« d()'3 ,&( 

u    i r* 

^5? Y\X IttQl IfiO 
\\bo lb-7% i*>l o.n ^ a \ T •     S7 !(Tb 
Iß* <V\3/ sS/& ÖS/ S-JZ /fr/Z- /107 sojj 

]\4ö '/d<3i <5?f PSI .572? /j:.S" i/.oy /(?> 
//** 2$.2q <y?.9 Ay? &ZL /Ä/ (h(% /Cfö 
1(50 20,1h .$zi fl'Sfr S,\% 5-3> /(<[)ü fOV 
ll*s 10.20 >S/ß OH <5,/f V;T ll<°Z PÖ 
/2er0 7A!°\ ,5/Z. 0,(<& &tb Sr(o //. 0Q> 160 
ßos 10 ">l * ^>n MS 5,1*7 3>i //■07 icd 

r 

&i^a cJ- /z/o 

END: 

Notes: 

Sequence Numbers: /tf^S IHZH /V'^5"        Duplicates: ^  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 

PROJECT: 4808 SITE:   Hanscom WELL ID: 
bPl*)~A2&? 

DATE I^Ar/fe 
WELL DE 

^22 / SCREEN LENGTH: WELL DIAMETER: CASING TYPE:  p\/Q 

MEASUREMENT POINT:  TOC WATER LEVELS- WEATHER INFORMATION: 

METHOD & EQUIPMENT:   f_ow /=/ow 

TUBING TYPE: HDPE (dedicated) Pump Depth: e> ^, /■ 
(belowTOC) / ' C'( ) 

SAMPLING PERSONNEL:   £ST, Greg Cataldo 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FIOW 
RATE 

COMMENTS: 

(units) mS/cm mg/L NTU ftbtoc ml/min ^.fdt/ Put'/* .■/•/<? *r/9ÜC 
V~TT T, ±L o 1731 *j£L />/!   5*tA -.u t- 23S- 75 

JHIL /?.&' -<w /2a r>-57 ±1&. ?*<&. &> 

^ ahWbcMo\%5^ 
Cmoyi &-T- 1 ^ rtyK,a4cc 

fi-t 7*5 iM i/tn tiJ >,oS 

** bo CnsJ<:,rlMvJjtf) f 
/.<,'/¥ A.  \JQJT\j   (CHI$ f-r, A to 

^M£ r^4 r^-p ygry 

IAJ,I/L.
:
M c"<rH&wp(/~k> 

f>n/kc4  CfiNtfMnMofuML 

END: J 
Notes: 

Sequence Numbers:    /i/fl/ ^\%^^f>^^       Duplicates:  

Purge Volume: gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 
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GROUNDWATER SAMPLING LOG 
>rs/?A) 

PROJECT:   4808 SITE:   Hanscom *^K^ *   ^5        DATE:  3/«/?? 
WELL DEPTH: ^ g-  U SCREEN LENGTH:, <o     /• WELL DIAMETER:      2"              CASING TYPE:   p\^Q 

MEASUREMENT POINT:   TOC WATER LE^L:^ WEATHER INFORMATION:^ ^ ^/^   ^^ ^ 

METHOD & EQUIPMENT:   [_0W FlOW               "                                                                                                     '                        f 

TUBING TYPE: HDPE (dedicated)                             ÄSo*1 /¥ 

SÄ1ä:SS221NEL: EST> <T.C*A,W, c. M^i<u^fivc ) 
TIME TEMP. SPEC. 

COND. 
DO pH TURBIDITY LX ' FlOW 

RATE 
COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min fTlMsU MoVtJT(bP^) 

^■/ux\ o — ■  
 ■     b.HI S'CTO 

t(AZ ?.*9 o.m - *.*7 6T,3L2 '*•/ A-lf Scro fUrt CUS P^M 
lüZo ?^7 O.lo<t J^7 ^ ?■<? 6-tf rjz > 

■ 103C W 0.U>b y<w 5:yr (,.C CW s^> 
i^Ho 1-tn 0,1~o; -?./sl £:</£ ^.0 6.W $znj> 

HP¥<T r.% p.Zx>Z .3,7/ r.y? i.n Cr.srt S2TÜ 

I te<Zt 8*1^ 'P'lcn >3.r/ 5:w 3.1 &.£~A £~CTL > 

170V M* OJW 5.^ 5:r7 3.1 6.9s G2n> 

■-.17 to z.% o.m 3.9^ f.s-^ 3.* 6.ZO sw 
S/H^tpje    Cc-t/<^J^ 

e> wC 

END: 

Notes: 

SJ/J& Sequence Numbers:   /^^     /W£      I V V V Duplicates: _ 

Purge Volume:       (/*t^-   gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:    Hanscom WELL^A/° Z-fS         DATE:   3/^3 /9<f 

WELL DEPTH:    O  (^" SCREEN LENGTH: £-~ WELL DIAMETER:      2"              CASING TYPE:   p\/Q 

MEASUREMENT POINT:   JOC WATER LEVEL: WEATHER INFORMATION:^ __ „<- o _     - i--,. 
AJ/ic/u 

METHOD & EQUIPMENT:   LOW FlOW 1 

TUBING TYPE:  HDPE (dedicated)                             Äoc?^       $■ 0 f 

SAMPLING PERSONNEL:    CCT        T~ r-a*o f , * 1     S>    AS A -77 vs / / * i / 
(Print names of all oersonnel)               C° ' '       s/    ^^Z^y/V'  ,   C.   M *t ^-«> U AJ  I 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 3C FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L S.U. NTU "*ftbtoc ml/min + %Teef'pn>t. c#z/<^<z 
To:/^0 7.^2- Ö.03O 7.(,4 6.LI B.I3 3 7? I 

WK n.ko Ö&7U 5~,0?- {,.1% /?r *J? 37? 
14 €C n.ii o.on0! ?.H 4.0Z n? s*n 37? 
/sev n.iq Ö.07Z H.& 5-7? — $J? 37$- 
IS JO n.b? 0.07c

{ zzq ?.S~I /1*IP t.i? 3 IS 
/s%° y.s-7 Ö. oil 3.37 S'.Ht! /£.<>"" 2.IS- 3 ?y 

/S-k: ~7,S~9 o.ozo 3.3C f.H(, f.? ZJJ- 3 7r 

ifVö l,rq 0-D2\ 3.^3 s'Hi %1 S.l? ' 3lC 
(^? 7.W D-OSI 1MI ?yi 10,1 s./<r 3 7? 
/r^ 7-sr o.ott 1A(, s.so 1.0 *./? 37? ^A^okl  /o j£e-o 

END: 

Notes:       ST#yl J    p / p^   C^f   fa^T) 
Sequence Numbers: jH¥*2-      /*/¥3     /*/¥<-/       Duplicates:      // /*- 

Purge Volume:      iß * o      qals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ 

Fik 

ft (0.145 gal/ft) 

:: SamplingLog for a single wel1 



PROJECT:   4ß08 

WELLDEPTH:^/^ 

Pump Depth: 
(below TOC) 5V TUBING TYPE: HDPE (dedicated) 

SAMPLING PERSONNEL:    EST      ^~. C^-^-^f/^I     C .   H4 ^^-0 U ^   ', 
(Print names of all personnel)         »   ,'     , ,  

TIME 

MEASUREMENT POINT:  TOC 

GROUNDWATER SAMPLING LOG 

ML 
SITE:    Hanscom        ^>^vfiAp2—1Lf 
SCREEN LENGTH:A ( <£" WELL DIAMETER:      2" CASING TYPE:   p\/Q 

METHOD & EQUIPMENT:   [_QW f=jOW 

WATER LEVEL: a   ©• s) 

DATE: 3/^/77 

WEATHER INFORMAT.ON:   ^Tog^ ^0   Of    d/eeS  u>,^^ 

(units) 

T0://^r 
/2tftf 
/^ 

n/o 
/£/$" 
yp* 
JWs7 

izss 
I3IQ 
n lo 
)3lo 

jZH-o 

IZSo 

TEMP. 

SM_ 
±H_ 
q.n 
9-/9 
<?.*</ 
?Ji 
%/t, 
?.23 
?.LJ 
7,*0 
7. £8 

END: 

UP 

SPEC. 
COND. 

mS/cm 

o.rtf 
ö.lob 
oizB 
oMi 
0.1<& 
0.2.L& 

Q.lU 
D-26.T 

O.W 
o.uo 
Qtl?7 

f),m 

DO 

mg/L 

3*C 
241 
l.frl 

2.1g 

1.79 
3.7/ 

H.oö 
Hso 
H,?g 

S'JS 

S.31 

pH TURBIDITY 

NTU 

syy 
5.5*5 
S,<>2 
S.St 
6. os 

6J8 

L.n 
£.17 

£.30 

C-U 
_L21 

>%oo 
>1oo 
>loo 
>%t>ü 

>ZoO 
? 2.00 

?loö 
~7loO 
7 Zoo 

> ZOO 

7 Zoo 

71-00 

ft btoc** ml/min 

FIOW    | COMMENTS: 
RATE 

9<7tf 
/O.ST-JLO 
/Ö.2H 
/Ä2S 
/^.2£ 
/0./S 
lo.te 

\o-is 
lot? 
I0.\ 

10.Qf 
lo. or 

lo.oj- 

/O0 

too 
L/OO 

LjCtD 

HOO 
MA 
Hop 

HÖO 
HOö 

Hod 
Hoo 

Wo 

*rßp cf We- ß.is*fl- 

F-UruJ OUU   fal{ 

SrvppcJ f>(M*p -fa 
l^pm Pn^e tuition 

CX^'jtJi        Cr^S    T*&rJK- 

t* 
&^£1±A-£L1ä1L 

ilHl Duplicates: 

Notes:  

Sequence Numbers:       ^3? iHHO 

Purge Volume:       f / gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELL ID:^ p £ _  £ j-        DATE:   3 / 2, 3 

WELLDEPTH^    fa^j SCREEN LENGTH^* / £"~ WELL DIAMETER:      2"             CASING TYPE:   p\/£ 

MEASUREMENT POINT:  JOC WATER LEVEU q <Q WEATHER INFORMATION:     /          ?r,Uü*jC 

METHOD & EQUIPMENT:   L.OW FlOW         '                                                                               ' 

TUBING TYPE: HDPE (dedicated)                             EÄSpth:   70 

%Z^T°TL: EST. <ro«« c*«~i-tr<, ch'h //4z^; 
TIME TEMP. SPEC. 

COND. 
DO pH TURBIDITY X FlOW 

RATE 
COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To:/<?2-r 1*1 n$s /'SS t.ll 18. (, //.*2 .   S"tf7 y 

/0^> %°1 0-W 1 6.gS c^ ~/i. r //.// &TL > 

/*& '?. on 0.73 L ■ 0.7Z (,.Z% AS. / //J° £-<Tb 

/o*s '°iJo O.IIL 0.10 6x<r /y.1 //>/° CCrV 
/£>&' ^Jl 0.20% -0.6°/ <£.<W /*?.£ //Jo grv 
J/oC <jjl~ Ö.ZDfc •D-K 6>.1Z - /3, 3 /I JO ST<TV 
7//r <?./3 ö,3 öS D.&j &.1Ö A3.0 //JO SOD 

//A, 

END: 

Notes: 

Sequence Numbers:  'iO  ' 'TJ^       / 7 53 Duplicates:  

Purge Volume:     LV>  £—  gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:   Hanscom WEiö^AJ' R4f> i~b   5ATE:       3/ 2 ^/JCf 
WELL DEPTHJJ7'  U-/ SCREEN LENGTH:   /_J> WELL DIAMETER:      2"              CASING TYPE:   pyQ 

MEASUREMENT POINT:  JQQ WATER \-f4S^-   LlL. WEATHER INFORMATION:   . 

METHOD & EQUIPMENT:   LOW FlOW                   ^>  ' ^T 

Z.S                             ' TUBING TYPE:   HDPE (dedicated)                                         Pump Depth:       /   - 
1                             '                                                    (below TOO                '      ' 

SAMPLING PERSONNEL:    cex      CT^U *.   J* * *> / '     /           /n        l/^ii    ^^l   ' 
(Print names of all personnel)               " ' '       V 0^ *7 "£■-*? /t-^ ^J    #         C   .    ^/<w 2-2-^<-/ #V  / 

TIME TEMP. SPEC. 
COND. 

DO pH TURBlblTY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L S.^L NTU ttbtoc ml/min 

To :/3S&> *.£/ a/# l^trl v.sO ts.zr dr.s7> #?* /«^r *,*r */** **1 &f* 37. V Zrf 5^z? 
/sit? v«^ ÖJOB /.io m? mx ££<? 

'JT- 

- /34* ^,<r O-Mt Lit, H.is "xi.% (T.rr '&n 
/3£* 7,7?. aioit /.(/7 • HMI J^/.y vT.rr &rt> iZ^h-rS   f&^U^a, 
ticrv 7-^ O./Of (-&D vyy ■*/£ ^tr Qro 
/y/p 7-f/ o.fob /.£Z- H.H-t */.? s".sr S'lTD 
/V^ '7-^7 0-/ÖC /.^ y.y? '22./ «srr &<n> 

Srib^pi^ e /y^o 

END: 

Notes:   /£$?/^    7& £j-fro    7^    £yj. 

Sequence Numbers: A/«S"V      / VS~< 

■£f   lyu/ws^c    po^r^/^c;  ^^ ,© jTue~s> 
o        f-tSy         DuDlicates:       *J />*- 

Purge Volurr 

Information 

e:       'A 
for 2 in. W 

J>      aals. 

'ell: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/f 

File 

t (0.145 gal/ft) 

SamplingLog for a single well. 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:    Hanscom WELLID:/?/9/0  / _£S           DATE: 3/^/?^ 

WELL DEPTH: / g _ gfi SCREEN LENGTH«    «- WELL DIAMETER:      2"             CASING TYPE:  py£ 

MEASUREMENT POINT:  JOC WATER LEVEL:^ q. WEATHER INFORMATION: .Z^ß 0 /T   CJfcudU 

METHOD & EQUIPMENT:   f_ow pjow 

TUBING TYPE:   HDPE (dedicated)                                     Äoc?^        *j ■ 0   r 

,sPZ
pSaS°TEL: EST'    <row  CHU*«. CM'/US  M*ZoU»Jt 

TIME TEMP. SPEC. 
COND. 

DO pH TURBlblTY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T0://^T .— .  .     , £.W , Zoe? 
/2oD 7-3Z- 0./*£ ^3</ 7.oi ISLtf (,.!£ 2&D 
flof 7.^ 4/<£ /• %b 6>.32> V*.</ 7.CI 3az> 
/Ä^ ^v 0.1 ol h7b s:v? zs.7 7.o{ 2><rc 
)~LlS l.DZ 0.(0-1 1.21 s.oe 2.3.2 7.05 3oo 
1135* C-V 0-IOb 1.9? 7. 97 11.3 7. or 2>oo 
llHS- "7.03 o.ioy Z.ll V>77 13,9 7.o<r loö 
/*«* '7^ o.loz 2.11 ?<73 /ZtL l.öC 3crZ> 
13* 7^x O./ot 2.is y-,71 II >* 7-6? Icro 

[Hfc^M 

END: 

Notes: 

Sequence Numbers:    /T<S"V /TS^    /TS~(/ Duplicates:       A///^-   

Purge Volume:      t. 7       gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.'' 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELLID^^j /lAp2-~Z!?^3M /<?<} 

WELL DEPTH JL 2 ,£ $~~ SCREEN LENGTH/ WELL DIAMETER:      2"             CASING TYPE:  py£ 

MEASUREMENT POINT:  JOC WATER LEgL£   ^ WEATHER INFORMATION:    JJC~-LJ(J'fc'     C^LtTU 1^4 

METHOD & EQUIPMENT:   i_ow pjow 

TUBING TYPE:  HDPE (dedicated)                             S3Spth:    / Y >S~~ 

?J^:^T°TL: EST. <r c4H^u^,c AA2^;^; 
TIME TEMP. SPEC. 

COND. 
DO pH TURBIDITY 

~% 
FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

Totf7/<r T-/r 0. /tf A/-2- £.& P/,2- (,.0<5 -H^o 
oii^> $. 2*1 0. IP /. o(* S.2>L 2£.J (,.1,0 "fro 
£72. <f S.oq b.ifr 0.^)1 £ 1<7 21. H b. L>o i& 
oiyo ML OJ^J o.<1<7 £.71- tf.<* (e.Lb yrc 
£>~>^o 7.?2_ 0£U 1.(1 s.n il o (*S<1 Yr° 
bloo 7^f O.ILI (.01 s.w ?.* £.r<? H^o 
0t(o 7.1*1 6JSI o.<H IT. 57 ?^ 6.S^7 vro 
0 fLO 1.11 O.W 0.8 1 4.CW 7><4 6>.S<i <-f£0 

OSlo -7.7r ~o.Ho o.\*t. 5". 76 7 2 (*S<1 Lf^O 

OZVo 7,71 o.m- o.-fl S".£^ 7.0 US<i HS° 
oss~> 7.7-/ 0-/0% 0.3 o C.*J L°l (*.<-<=) L/^O 

0°icro 7-7o 0JO(* 0.8Z £".*/ 7. o U9°i H£o 
£Afi« 0/c    C*//e-cJ(T.-J 

<?      oq/o /h— 
- " 

END: 

Notes: 

~TWs   /W?   T
^Tö Sequence Numbers Duplicates: Zi/Ar 

Purge Volume:     ( f t   /     gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:    Hanscom WELL ID:/^yO    £   -£ £    DATEl3 AZ^ / ? ^ 

WELL DEPTH: / /    r-j Cf SCREEN LENGTH:,/   -p WELL DIAMETER:      £"             CASING TYPE:   py/Q 

MEASUREMENT POINT:   JOC WATER LEVELy     rj if WEATHER INFORMATION:3 g- ^LJO'f   S/AM^J.^^J^ 

METHOD & EQUIPMENT:   [_ow pfow 

TUBING TYPE: HDPE (dedicated)                             Ace?1*    7  f 

SAMPLING PERSONNEL:    EST>    ^C*A-L-/rS                C.     P'LtZolU: 
(Pnm names of all oereonnel) 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS:^.      „         1 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T0: ~r-   ■— —   ^.7f »/A- 

O^lfO 6>S% .08% 2.CZ *.S"/ r.£ £.*£> /$"£ put rtf> sc* (yn e^tf&J 

£>ivr 6>S7 .087 A7f S3* ^y fr.^o IS'O 

b^SO £.57 .OB(p A 37 S*./c€ ^v £.<T£ >$£> 3.7 csrrf 

1000 CtH n&3 /.&-/ Lit i-.j 6.9$ 3i"0 

\0 1 0 1,0' .on /.(,3> til <u i.n I ft) — ■" 

lOlO i. ir ,0 13 /•(,3 S.S7 2.7 Q.2& 3 So SA^ 
10 30 7. DO ■ oil. /.kl H.ll 2..0 i.n S~o0 

10% 7<o2 .O£o /■(,! H.W AS 6?lO $00 
/täö 7.H • Wo 1. GO H.lH /.7 C.10 Sob 
//oo 1.QH ,0*3 /•ol H.3% /.3 b.tjo Soo 
///o n.on .07^ / .60 V-3f /•Y G>.°lo S&V 
//lo 7.0*) •7<? O.W IMi AS 0.1* &TD <?. /*+t 
/!*>   -   •— «— *— .  Stipple   Co/le &k d 

//?t>     JT^V/^7 

END: 

Notes: 

Sequence Numbers.     /^36             /4J7          M38 

Purge Volume:      / - (        aals. 

Duplicates: 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:    Hanscom WELLID#/2J£AJ;2.--6 DATE:       g/Zr/?*? 
WELL DEPTH:     2. 1     Z. SCREEN LENGTH: / <-, WELL DIAMETER:      2"             CASING TYPE:  pyQ 

MEASUREMENT POINT:  JQC WATER LEVEL:   #»    / WEATHER INFORMATION:       nr*i"          -,                    -7 

METHOD & EQUIPMENT:   Low FlOW                                                                                                                                '                 ' 

TUBING TYPE: HDPE (dedicated) Pump Depth:         /G 
(below TOO               /   6 

SAMPLING PERSONNEL:    CCT          /     /*?         /.        ~i~ r       i *        ?7JeC7   Tnfi 
(Pnnt names of all Dersonnel)                           '           L-.   '•&«*//•*<   <>./(< S f f ■*>       •''CCL   IVl 

TIME TEMP. SPEC. 
COND. 

DO PH' TURBIDITY 2 FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T°: /-OT tn 0.V71. Z.£7 S-. 83 HH. 3 tf/2o iro 

IS2.0 i-n ft   322 1.16 r. gw 3?. 7 73, lo £00 

is-if ?.V7 o.m 2-6£ f-n 3/.1 /3.ZO roo 
i nf ?>Hf O.H) Z-2H s-.fo 2?.<y /3.1c? roo 
ifHS- 1.13 0.37/ z>U S~.fl o.r ;3.^0 roo 
irf-T f.3V 0.3*W 3.11 s~.fr ^.y J3.20 roo 
If, or 7.3r ö-3«Tö 3.0 f r.</2 7f.f i3.~io To i? 

my 125- 0 • 3 8 H S.IL f.lo 7r.? 13.1-0 S~co 

ICir 1.IC 0. 3*o 3.bt S,30 HA n.T.0 Soo 

H 3r 1.1S 0-3*3 3.0? S.1°l lt.1 J1.20 ■Too 

END: 

Notes: 

Sequence Numbers: _  lljl- 

Purge Volume: £2 
/yp3 HM Duplicates:. 

gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   480Q SITE:   Hanscom WELLID:   o^z-c       DATE:   V*s-/rt 
WELL DEPTH:      ^jQ SCREEN LENGTH: j-  , WELL DIAMETER:      2" CASING TYPE:  p\JQ 

MEASUREMENT POINT:  TOC WATER LEVEL:   i-p    -jn WEATHER INFORMATION:      u —a _.             .                    .     . 
7/  V-       <L.k**^     U/US» 

METHOD & EQUIPMENT:   f_OW FlOW                                                                                                                                 '            ' 

TUBING TYPE. HDPE (dedicated) Pump Depth:           / *~7 
(below TOO                     '      ' 

SAMPLING PERSONNEL:    CCT               r      /T)              1.                       f Q.,t   \ 
(Print names of all Dersonnel)                           '                  C_i    /      «W-ff//,,'                         (  f Y L   ) 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To: US6 10.03 O.lfL 2. To f.n ^.8 11,90 3c>o 04>nis<?Ar/o»*/     U/eJI 

I3JT no o.zsr A 72 f.60 22,8 M,)P \rt? 

Hon ?.?? o,-ul I.ZL •T.3I 27.1 a.a ire 
Her 19.an o.isi 1.0? S.?.$ 17.8 n.tr \<ro 
tH IS" lo.oi 01S3 I.OH S.2 7 i.t ii.tr tro 
iHtr to, 01 6,irt 1.00 S.?7 7.7 n>tr \?o 
/y?r 9.91 o.w M C.ZC 7.1 \i*tr ire 
iHir in 0.Ü) .fl SZll> u 12. is \ro 
hsrr i.n Q.Ul 1.0Ö S.z6 LS n.tf )S~0 

iror i.H o,W l.01 S",ll Ll lUf )f0 

END: 

Notes: 

'1X0 m\ Duplicates: Sequence Numbers:      H "If 

Purge Volume:        ~s gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:   Hanscom WELL ID:         g/O^ DATE:    3/2.£rt'7 
WELL DEPTH:    -, ,    _ _ SCREEN LENGTH: WELL DIAMETER:      £"             CASING TYPE:  pyQ 

MEASUREMENT POINT:  JOC WATER LEVEL: yo    , & WEATHER INFORMATION:      - /                    . ,^0 _ 

METHOD & EQUIPMENT:   f_ow pfow 

TUBING TYPE: HDPE (dedicated) Pump Depth: 
(below TOO 

SAMPLING PERSONNEL:     EST          r      ~             i                                  / ^»W    f^E 
(Pnnt names of all Dersonnel)                           '           L^,    /   ' o-~Vi_r> v"'-                                    |" !'■  / 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS:        -,    ,      . 

(units) °c mS/cm mg/L NTU ftbtoc ml/min Hos- 
To: 11} T M/4* o.no y.3] i".?r 77.-) J3.ZI 3ö>0 

mo //.0l O.nl /./* .r. n n ) J3.IZ. 3 00 

M ijr J(?,?| 0J1) /.*f S~.?z m.i. /i.zz >0ö 

\) 3r /<>«*? 0.171 6. 7y f-M es.i 73.2.^ 3<?o 

// ^r li. or 0./72 0. ?2. S-.tH ir.o J3.2.2 3<?<? 

//rr II.of. 0,771 0. ig £.S1 )l7.t /3.ZZ 3oo 

j2or H.IV 0J73 o.eo s-.it? T-l. 1 /3.2.Z 3<?<? 

i"2-yj' 11.ll 0,113 0.93 f.fo n. 9 /3,ZL 3oo 

iz^r li.li O.lT} 0. ?l r.10 is-, 3 y?,2i 10(> 

nir 11. If 0.173 O.gl. S.1I ir.o /3-22. 300 

4 . --, 

END: 

Notes: 

Sequence Numbers:,    117 3 IV j /Y?J^ Duplicates:       I HI I. /V?7 W7? 

Purge Volume:        (j> gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:    Hanscom W[&#U- 6 io °\            DATE: 3/2£■/<?<? 

WELL DEPTHS   £      £  j SCREEN LENGTH:   J  WELL DIAMETER:      £" CASING TYPE:  p\JQ 

MEASUREMENT POINT:  JOC WATER LEVBO    G U. WEATHER INFORMATION-       -                    H *C ° F 

METHOD & EQUIPMENT:   [_ow p/ow 

TUBING TYPE: HDPE (dedicated) Pump Depth:       /  / ' 
(below TOO                Lfi ' 

SAMPLING PERSONNEL:     pcj          r     />!             h    •                         fG.,^   \ 
(Pnnt names of all oersonnel)               " ' '           <-"   '    '«.Wo-/"»<                               ( f^VC J 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To: b°)0V W/ c?./bl su S.£,l 1.32- 2CTD 

0^0$ /^&7 P./(e~7 2.7-7 S.I* zTr //.<?/ Icro 
o^to 10. S} 0.167 t.tz J". 66 1o.% N.OZ, ZOO 

oils' 10-71 n.ltt I.U r.67 ft/.S »■01 loo 

ofzs io. U 0.172. I.HZ- SJS 7 Zoo i}.7r Zed 
0l3J n.oH Ö.P3 I.H f.61 7 Zoo O.-r? Zoo 

091S" /Uo 0.173 1.2.0 S-.7J 7Zoo /3.3/ Zee 

0TST lo.i C 0J-73 LIST *-,?< >lA6 )3.1Z- ~Zoo 
jo os- ll. si o.ni l.a-7 r.?» 7   "2^>0 13.0-2. Zoo 

ID IS" //.ii Ö.17Z. J.D-L f.Sl >   Zoo 13.00. Zoo 
lo is 10.71 0.17 1 .16 s. si 7 Zoo 12.90 Z.OO 

/Mr n.zo o.m .1H r. rz 7 Zo<? /Z IV Zoo 

ions' //.io cm ,73 3"-? 3 7 Zoo 12.10 Zt>p 

END: 

Notes:                         N70          Hl \           IH7Z 

Sequence Numbers:     **#?. 

Purge Volume:  <-> • «^~~ 
*<•«— 
gals. 

Nf.fL ' 11 v. 
*»«r- 

/*£-? Duplicates:    -ff™* H*+—    +m?c 

Information for 2 in. Well: Sched 40 : 

H67 1*168 

617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

/i6f 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELLID:   VFU WZ-og DATE: shi/?* 

WELL DEPTH:    . ^ g-j SCREEN LENGTH: (ft / WELL DIAMETER:      yf/ (T CASING TYPE:  pyQ 

MEASUREMENT POINT:  JOC WATER LEVEL: 7  JJ WEATHER INFORMATION:    ,                     r t   i L   />                r-   *^- 
Sonny     ,     5/-VA/"  ßrtcit .    FO'F 

METHOD & EQUIPMENT:   [_ow f=jOW 

TUBING TYPE: HDPE (dedicated) Pump Depth:           / sy / 
(below TOO                     / r*~- 

SAMPLING PERSONNEL:    CCT           C       ifo            /•   •                            Pi/( 
(Print names of all oersonne»                           '             ^'     '    'ftVlo/m,                                    r V v_ 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To:/V/j- 12.IZ .3r? i.ir 7-/3 100 l.fO Hoo /<S" kj4- 

mo lo.9i . itr 2.7/ 7.Z3 tos- 7.*r loo 
iHir lo. fo . ??t 2.ZY ?•?& no i.tr Z°6 

mo 10.30 , 121 l.lo 7.r/ fr LIST zoo 

n<io \o.l<i ,3fo 1.63 7. a 8f y.$r ~Z-<s>& 

\nro 10. S? . 3f£ l.vr l.U (o~Z,0 i.tr ~Zoo 

iroo lo.li .311 i-io ui u.i 7 er ~2oe> 

)ft<? 10 JO ,310 l-tj 1.1H tt.7 7.tJ~ ~2-t?o 

lS"2~o 10.f/ .Iff l.lf 7.6S- £9,1 7,PJ- ~z~o 0 

IZ30 (0.10 ,3V J.3B ?.(</ Cf.Z 7, er LöO 

END: 

Notes: 

Sequence Numbers:        IT3 f irno J£HL Duplicates:      If HI AT 11 I S"1H 

Purge Volume:   [p.    ( gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 
SITE:   Hanscom WELLID:^-,    _O€ 

DATE:   yu iw 
WELL DEPTH:    /«   . -* SCREEN LENGTH:            .. 

lo.o fr 
WELL DIAMETER:      £" CASING TYPE:  p\/Q 

MEASUREMENT POINT:  JOC WATER LEVEL: c.n WEATHER INFORMATION:          r               WfH-Tn                       Unor- 

METHOD & EQUIPMENT:   J_QW Ffow 

TUBING TYPE:  HDPE (dedicated) Pump Depth:         / ? 
(below TOO                   / O 

SAMPLING PERSONNEL:    £ST         C     /V -,„    L,                                /VC 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY 
^ 

FIOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T°:  frH- 1 

JlHö l.fo ,3/1 \f( r.fy yioo 7.1 ISO 

}l tT 9.fy .303 ?*t <:.*</ ~?1oo 7,<?r XI0 

JLTO 9,69 . in 3,IZ c.t\ 7ZX)0 1.3 'boö 

IIST 1<U .115' 7.U c.n * loo v.r, }oo 

1)00 f.8 7 .33? 2.% 7.07 J05- Ztz loo 

l2(D l.tz . ?y? 2.(71 7.S1 t&b 7.61 JoD 

1310 10. ol. . 3Y£ i.sr 7. a er l.er 5oo 

/330 10.01 . ir</ \.ir 1.70 3o. r ^.rr 360 

nio 9.99 . 3S~S~ i.cy 7.7y /fi.f 7. fJ" 7e>o 

13 To t9f . 3JV 1.61 7J6 t.l 7, *r loo 

IHoo f.f9 .jr7 1.60 1.16 f.r 7.fr 3 b 0 

END: 

Notes: 

Sequence Numbers:    /fJ3 Ifßj lS")f Duplicates:     iClC /.T ? 7 LLlL 

Purge Volume:     o «  S      gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:    Hanscom WELti?W-i32.*//5 
DATE: y*c/?? 

WELL DEPTH:       ja   iß SCREEN LENGTH: /  „  / WELL DIAMETER:      2" CASING TYPE:  pyQ 

MEASUREMENT POINT:  JQC WATER LEVEL:    f   7j- WEATHER INFORMATION:       V/j «yr        r                    ^.     / 

METHOD & EQUIPMENT:   [_OW FlOW                                                                                                                                                   ' 

TUBING TYPE: HDPE (dedicated) Pump Depth:         IjJ.  1 
(below TOO                 '    f 

SAMPLING PERSONNEL:    CCT             r     /H      .    /.   -                           ri^\   r „ 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T0: öiHr ■r.rjp .ÖS-J- V. 7/ 7.e2 \t.l £.?<> 1000 

OQTÖ J-.V7 .oH 3.67 7.*/ IJ.I l.y foO 

one r.Ho .or(, l.HC 7.£* it.3 k.W roo 

nfoo r.L/3 ,orC l.W 7. 72_ If-3 6. tö Coo 

Olio r.w7 . 0f£ 3.3 2. 7.7 i 1A L.iO ITOD 

Olio S.ri • or/, 3.2f 7.£f J.r Q -SO roö 

0130 r.ri . C>J~£ 3.3? 7.« •5,1 I.to fOb 

OfHO r.r3 -or? 3.?y 7.T3 3. y £.20 S~oo 

o?s~o r.fr ,cr£> 3-34 7.rz 3.3 £.lo foo 

END: 

Notes: 

Hgr l« H Mn Duplicates: Sequence Numbers: 

Purge Volume:     ß.     I      gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   4808 SITE:    Hanscom WELL ID"            Ä , , . ,   r 
DATE:  3/U/ff 

WELL DEPTH:    JJ^Q SCREEN LENGTH:   / "7 WELL DIAMETER:      2" CASING TYPE:   p\/Q 

MEASUREMENT POINT:  JOC WATER LEVEL: 3 , ^ / WEATHER INFORMATION:    <■                            ,     /               ,/,-,.,- 

METHOD & EQUIPMENT:   LQW FlOW                                                                                               '                       ' 

TUBING TYPE:  HDPE (dedicated) Pump Depth:      //     r 
(below TOO               '   '    * <S 

SAMPLING PERSONNEL:    CRT          f        /*), ,,    /•   •                          PVC- 
rPnntn,™-, «fall sonnen                "''             t-'        '    J« «■» I • "<                                     r V L~~ 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To:/0/o c.p Ml 7.2? 7.V0 ** 3.9s" ho 
loir £.*/r .069 3./V 4.Vf 11. y S.ir (00 

I07-Ö d.lf .0L9 3.0V £-3? //.Li z.fr $vo 
\t>7S 6.13 • OCf I.Ot, £,Yr It. 6 i.fr r&o 
loyr C.10 .069 z.oi £.*"f lo.f H.09 roo 

lo v?r f.n .off Lot ^.77 7,7 H.OO roo 
lfifS CJi ,ö70 3.11 £.fz C? V,oo coo 
11 or £/Y .070 3.10 £.75" C.T H.oo -Too 
inr CH .0 70 3,// (.96 6.7 H.oo roo 
 j_.. 

r 

END: 

mo Duplicates: 

Notes:  

Sequence Numbers:   J^tt Inlff 

Purge Volume:     0 .    I        gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   480S SITE:    Hanscom WELL ID:     ^                ,, DATE:       3/2.*/,» 
WELL DEPTH:     ^  ^ SCREEN LENGTH: <r> WELL DIAMETER:      £" CASING TYPE:  p\/Q/ 

MEASUREMENT POINT:  TOC WATER LEVEL:   yy-> WEATHER INFORMATION:     -,      /                    /•x--^ 

METHOD & EQUIPMENT:   l_0W FlOW                                                                                                  ' 

TUBING TYPE:  HDPE (dedicated) Pump Depth:          / 5f   / 
(below TOO                   /    ° •   W 

SAMPLING PERSONNEL:     CRT        TT^J    Pi, -,-,    /                                OiJf 
«Print names of all oersonnel)               "''      s/LA^^f     ''■"*'">■                                W^<- 

TIME TEMP. SPEC. 
COND. 

DO   / pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To:   /r3c 11,31 .Z2o Js- ?. 32. 9.1 f Z#). 

msr il,o<i , 32./ 1.7 i 7. 3'2. Zcr.z S.lo 2XO 

irvo 11.73 ,32-1 1. 28 1.18 lic.t i.Ho 2.0O . 

yrvr If. CO .3ir i.3r 7,21 ?r, I VMO Zoo 

Wsro IW7 . 3ZH ).3<r l.rz la. 3> i.io Vro 

U oo WMC ■ 321 ;.3i 7 Zo ni^l &.W 3TO 

U ID !l. VI 3/£> \.3i l.ir 1 JOS' s,ir HOO 

ILZO fi-37 .V7 1.31 7.H IIS'.S t.w HOO 

h'lö /i.H .1)1 1.31 7,13 lll.f t^r Hoo 

END: 

Notes: 

ir<rs~ /rr6 Duplicates:. Sequence Numbers:      /.Trw       _ 

Purge Volume: ' > S    gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:    Hanscom WELL ID:       , ^   , ^       .,              DATE:       •?/>«:/<■• 

WELL DEPTH:     jö    a* SCREEN LENGTH: £   O WELL DIAMETER:      2"              CASING TYPE:   p\JQ 

MEASUREMENT POINT:  JOC WATER LEVEL: & Q . 
7-7 7 

WEATHER INFORMATION:                 /•    „  - 

METHOD & EQUIPMENT:   LOW FlOW                                                                                       /   ' 

TUBING TYPE:  HDPE (dedicated) Pump Depth:        / <~  f 

(below TOO                       J 

SAMPLING PERSONNEL:    £ST         P     fh            l<                                   Pi/C 
(Print names of all Dersonnel)                           '          *—■     '   'tir*/"i.                                        I   V \~ 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T°: 13 IS .r. In .247 /•3y y-H t1.\ to ir £0 Sfou>     rerc^^^^c 

f j to nti • W & /■2,r ? jr 66. r 'C7n ro •fü-ovikuf   firqt 

I3zr n-7\ , 2c/^ /.ii 7je C'7.1 lo.yo s~o 

ßJo n.tf , Ifo /.22 713 £9,3 'CIO ro 
3lf tt-Mr . zrc LIH "7 2r hi, 1 io, sr ro 
IVio IS 78 ,  2fg l.lf 7 2? 12&.0 lo.li- ro 
l3Hf It.fH 26 0 P3 73V )22f ft, zr Sb 

I2SO H.I3 . zcr kS"L 73 3 /2f,l li to s~o 
Hoc if-.$\ .-?i.3 i.sr y.3C Jvy.£ n, Hr r* ixi- 
iiio >f.u ,?(.2 l,n 733 I3i. i 11,00 *r 
\H\o ILMo . irn W) 7 23 iiis »2. JO 7s- 

)H20 !(■■?} .7 C~7 lr?0 7 23 >U,r 11.2o Tp- 
ty^-o n. is 11 3 iU 7 ?<? Nl.Z. 11. lo ir 

rtro nsv ,zn 1,7« 7./* hio 11.10 -?r 

iroo i7 to ,HH 1. 10 7./Z- ilo.o n i° ir 
is 10 17. a .276 1.71 7.IS- icr.o ll.lo ir 

Iflo 17,10 -277 LIZ l.lt H3.*j- 12.1.0 7r 1.1 

END: 

Notes: 

Sequence Numbers:     iST) 

Purge Volume:        A ° 

ITS? 1SS3 Duplicates: 

gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   480Q SITE:   Hanscom WELL ID:    -„ DATE:      -, ,, , lr r 

WELL DEPTH:        ,q   ro SCREEN LENGTH: . 
ID.O 

WELL DIAMETER:      £"             CASING TYPE: 'pyfc 

MEASUREMENT POINT:   JOC WATER LEVEL: 3  o,j WEATHER INFORMATION:          , 
^MV        ,        S~SrJ- 

METHOD & EQUIPMENT:   LOW FlOW                                                                                                     ' 

TUBING TYPE: HDPE (dedicated) Pump Depth:           / "2 r 

(below TOO                     '  -2 

SAMPLING PERSONNEL:    pcT               r      s*             1         TV    / 
(Print names of all oersonneH                           '                  *-"     /v^T/Z-O 1-1 ■ .\J(Äfll/)       f'VL' 

TIME TEMP. SPEC. 
COND. 

DO pH fURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

To:  1/25" v. ?C .Hie -Z.3? 7-v ff.o w'.VM < «.'ü 

)) 2>0 fO   11 Mlo UC 7.ri )-ro. £ r.. 10 l it 

il 3f frfi ■ Voo ^■47 ?.s* /£?, </ •r.t,i }1z> 

1) Wo iö.<2$ . 580 I'ff 7-37 ■'»13.7 r:^' Ho 
ins '2.19 .?a 1,71 7.27 Ui ,2. S.lo HO 

11 ST \".93 . 3SZ l.n 7.3o \OQA S.lf yio 

)205~ '?-U . zro i.^e 7.5-6 11,1 r.po )io 
Ills' lo, fr ,w '■'.r "?,?*> s$ ,r ''■I'D )2-o 
n\S h.iz ■32.? I.3Z 7J? £T2 r.fo Ho 

lZ3f io.li .3 2^ I.Zf 7. Z£ ^.2. CAo IfO 
ll^S" io.gr . 3 2T I.Z3 1,0 0 jf7.T C.iO \2G 

nsr lo.? 8 / 3*J U( G.l* <r*M uo )lo 
!30f 10, Si .321 l.iH 1.00 r^.c C.io 110 

END: 

Notes: 

Sequence Numbers:      tT'lg JSH1 \?SQ Duplicates: 

Purge Volume:      o- O      gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 



GROUNDWATER SAMPLING LOG 

PROJECT:   48Q8 SITE:    Hanscom        ^ /VELLID: Qp^.^^.y DATE:         ZJZ^fOo 

WELL DEPTH:        [y QQ SCREEN IfJgT^^S- WELL DIAMETER:      2" CASING TYPE:   p\/Q 

MEASUREMENT POINT:  JOC WATER LEVEL:   i.j    iy WEATHER INFORMATION:          c                      (~ r. w- 

METHOD & EQUIPMENT:   l_QW pjOW 

TUBING TYPE: HDPE (dedicated) Pump Depth:       II    Q 
(below TOO              /'   r 

SAMPLING PERSONNEL:    CRT          f-       />-;,   „    /«  ,                               Our 
'  r.- 

TIME TEMP. SPEC. 
COND. 

DO pH TURBIDITY X FlOW 
RATE 

COMMENTS: 

(units) °c mS/cm mg/L NTU ftbtoc ml/min 

T0:   0 9HS~ //.ID ,32</ v.U l.oo 3f. / i.to 2co 

OifO fO.Zf .} 9? H.cB 7 0'H SJ~, 2 H.sr Zoo 

6 9 ST V<£2 .HIH 3.2-8 7.o$ UH.l* H.if zoo 

1000 1.73 sol 7M 7.ZI Id.) Wf Zoo 

io 1 0 7-7<f <ai 1.(1 7.3 C 8,3 J~.<?P zoo 

IDZO I 7$ . LO?> 1.10 7 Mo Zo -CtfD Zoo 

ioJO r?r 4/3 I 91 7. V2 6.io f.io "Loo 

io Ho "i Co . at 1.76 7.^2. 6.CJT r.io 1i>0 

io S~& * Io .fis I.IH 7.42. b>00 r.io loo 

ll DO i-H .1,17 1.61 7 ^2. cr.is- rjo loo 

U io 1.69 >Cl% i.Co 7/7 2. s,9o f.lo 2oo 

END: 

ISHL iS~yi        Duplicates:. 
Notes:  

Sequence Numbers:       tS'HT 

Purge Volume:     ^->r   '       gals. 

Information for 2 in. Well: Sched 40 = 617 ml/ft (0.163 gal/ft), Sched 80 = 565 ml/ft (0.145 gal/ft) 

File: SamplingLog for a single well.doc 
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SAMPLING ROUND 1 
APRIL- MAY 1997 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B102 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1145 Vial Number: 5 
Date Analyzed: 28 May 97 04:21 PM Sequence Number: 1 

Lab Rle ID: FID00005.D Sequence Name: 1RUN0528 
Sample Info: B102 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.9 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00005.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B102 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator: MLG 

Matrix: WATER Analysis Method: 70522F1.MTH 
Sample Vol: 10 ML                                       1 nstrument Method: 70522F1.MTH 

GC Column: CAP                   ID: 0.54 mm 
Lab Sample ID: 1148 Vial Number: 6 
Date Analyzed: 28 May 97 05:03 PM Sequence Number: 1 

Lab File ID: FID00006.D Sequence Name: 1RUN0528 
Sample Info: DPW-B102 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO.              COMPOUND (ug/L)-Q 

75-01-4           Vinyl Chloride 18U 
156-60-5           trans-1,2-Dichloroethene 10 U 
540-59-0            1,1-Dichloroethane 2.5 U 

75-34-3           cis-1,2-Dichloroethene 7 J 
156-59-2           Benzene 5U 
79-01-6           Trichloroethene 13.2 

108-88-3           Toluene 10 U 
106-46-7            1,4-Dichlorobenzene 10 U 
95-47-6           Xylene (o) 10 U 

Report File: FID00006.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RAP1-4S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1014 Vial Number: 3 
Date Analyzed: 06 May 97 07:57 PM Sequence Number: 1 

Lab File ID: FIDO0O03.D Sequence Name: 1RUN0506 
Sample Info: RAP1-4S 

Dilution Factor: 1 
ISTD Amount: 19.75 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 0.9 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0430.XLX Report Date: 6/24/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RAP1-4S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1017 
Date Analyzed: 06 May 97 09:45 PM 

Lab File ID: FID00006.D 
Sample Info: DPW-RAP1-4S 

Vial Number: 6 
Sequence Number: 1 

Sequence Name: 1RUN0506 

Dilution Factor: 1 
ISTD Amount: 19.65 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-OM Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 0.6 J 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.4 J 

108-88-3 Toluene 2 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 1.3 J 

Report File: RPT0430.XLX Report Date: 6/24/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RAP1-6S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70520F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1140 
Date Analyzed: 21 May 97 02:07 AM 

LabFilelD:FID00011.D 
Sample Info: RAP1-6S 

Vial Number: 11 
Sequence Number: 3 

Sequence Name: 1RUN0520 

Dilution Factor: 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 3.7 J 
156-60-5 trans-1,2-Dichloroethene 0.9 J 
540-59-0 1,1-Dichloroethane 2.5 U 
75-34-3 cis-1,2-Dichloroethene 39.6 

156-59-2 Benzene 5U 
79-01-6 Trichloroethene 15 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00011.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RAP1-6S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1143 
Date Analyzed: 28 May 97 03:40 PM 

Lab File ID: FID00004.D 
Sample Info: DPW-RAP1-6S 

Vial Number: 4 
Sequence Number: 1 

Sequence Name: 1RUN0528 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 3.4 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00004.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B101 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1023 
Date Analyzed: 07 May 97 00:06 AM 

Lab File ID: FID00010.D 
Sample Info: B101 

Vial Number 10 
Sequence Number: 1 

Sequence Name: 1RUN0506 

Dilution Factor: 1 
ISTD Amount: 19.92 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.5 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.4 J 

108-88-3 Toluene 10 U 
106-46-7 1.4-Dichlorobenzene 2.3 J 
95-47-6 Xylene (o) 1.2 J 

Report File: RPT0430.XLX Report Date: 6/24/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B101       | 

Volatile Organlcs Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1021 
Date Analyzed: 06 May 97 11:31 PM 

Lab File ID: FID00009.D 
Sample Info: DPW-B101 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 9 

Sequence Number: 1 
Sequence Name: 1RUN0506 

Dilution Facion 1 
 . ISTD Amount: 19.92 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1, l -Dichloroethane 

75-34-3 eis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 l, 4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
0.4 J 
2.5 U 
10 U 
5U 

1.4 J 
1.4 J 
10 U 
10 U 

Report File: RPT0430.XLX 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

B105 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1098 
Date Analyzed: 13 May 97 00:52 AM 

LabFilelD:FID00010.D 
Sample Info: B105 

Vial Number: 10 
Sequence Number: 1 

Sequence Name: 1RUN0512 

Dilution Factor: 1 
ISTD Amount: 20  

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
10 U 

2.5 U 
5.3 J 

5U 
4.2 
2.7 J 

12.3 
10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

DPW-B105 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1100 
Date Analyzed: 13 May 97 01:28 AM 

LabRIelD:FID00011.D 
Sample Info: DPW-B105 

Vial Number: 11 
Sequence Number: 1 

Sequence Name: 1RUN0512 

Dilution Facton 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND Cug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.7 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 3.1 J 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 3.5 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 17.9 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B107 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1010 
Date Analyzed: 06 May 97 03:22 PM 

Lab File ID: FID00009.D 
Sample Info: B107 

Vial Number: 9 
Sequence Number: 1 

Sequence Name: 1RUN0505 

Dilution Factor: 1 
ISTD Amount: 19.62 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.5 J 
540-59-0 1,1 -Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.5 J 

108-88-3 Toluene 1.4 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 1.2 J 

Report File: RPT0430.XLX Report Date: 6/24/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

DPW-B107 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70430F.MTH 
Instrument Method: 70430F.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1007 
Date Analyzed: 06 May 97 02:08 PM 

Lab File ID: FID00007.D 
Sample Info: DPW-B107 

Vial Number: 7 
Sequence Number: 1 

Sequence Name: 1RUN0505 

Dilution Factor 1 
ISTD Amount: 19.76 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.5 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.2 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 1.6 J 
95-47-6 Xylene (o) 10 U 

Report File: RPT0430.XLX Report Date: 6/24/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B109 

Volatile Organlcs Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1115 
Date Analyzed: 17 May 97 00:18 AM 

Lab File ID: FID00009.D 
Sample Info: B109 

Contract: 5518 
Operator: MLG 

Analysis Method: 70515F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 9 

Sequence Number: 3 
Sequence Name: 1RUN0516 

Dilution Factor: 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.7 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10.7 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 28.2 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B109 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70515F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1117 
Date Analyzed: 17 May 97 00:55 AM 

LabFilelD:FID00010.D 
Sample Info: DPW-B109 

Vial Number. 10 
Sequence Number: 3 

Sequence Name: 1RUN0516 

Dilution Factor 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 11.5 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 23.4 

108-88-3 Toluene 0.7 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B130 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1057 
Date Analyzed: 09 May 97 08:52 PM 

Lab File ID: FID00003.D 
Sample Info: B130 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 3 

Sequence Number: 1 
Sequence Name: 1RUN0509 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 5.9 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 3.8 J 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B130 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1051 
Date Analyzed: 09 May 97 00:39 AM 

LabRlelD:FID00011.D 
Sample Info: DPW-B130 

Contract: 5518 
Operator: MLG 

Analysis Method: 705O7F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 11 

Sequence Number: 1 
Sequence Name: 1RUN0508 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 6.3 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 4.2 J 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B24KS) 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70520F1.MTH 
Instrument Method: 70515F1 .MTH 

GC Column: CAP        ID: 0.54 mm 
Lab Sample ID: 1136 
Date Analyzed: 21 May 97 00:17 AM 

Lab File ID: F1D00008.D 
Sample Info: B241(s) 

Vial Number 8 
Sequence Number 3 

Sequence Name: 1RUN0520 

Dilution Factor 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-OM Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 5.1 J 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 6.3 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00008.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B24KS) 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70520F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1138 Vial Numben 10 
Date Analyzed: 21 May 97 01:31 AM Sequence Number: 3 

Lab File ID: FIDO0010.D Sequence Name: 1RUN0520 
Sample Info: DPW-B24KS) 

Dilution Factor: 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-OM Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 
75-34-3 cis-1,2-Dichloroethene 10 U 

156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2.8 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00010.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

RAP2-2S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID:. 1059 
Date Analyzed: 09 May 97 09:27 PM 

Lab File ID: FID00004.D 
Sample Info: RAP2-2S 

Vial Number: 4 
Sequence Number: 1 

Sequence Name: 1RUN0509 

Dilution Factor 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 4.3 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 2.6 J 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RAP2-2S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1061 
Date Analyzed: 09 May 97 11:13 PM 

Lab File ID: FID00007.D 
Sample Info: DPW-RAP2-2S 

Vial Number: 7 
Sequence Number: 1 

Sequence Name: 1RUN0509 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 1.9 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 357.5 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 210.3 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 20.8 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RAP2-2T 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1064 
Date Analyzed: 10 May 97 00:23 AM 

Lab File ID: FID00009.D 
Sample Info: RAP2-2T 

Vial Number: 9 
Sequence Number: 1 

Sequence Name: 1RUN0509 

Dilution Facton 1 
ISTD Amount: 20 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

89.8 
4 J 

40.1 
622.6 

2.1 J 
208.1 

10 U 
16.7 
2.3 J 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RAP2-2T 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1072 Vial Number 11 
Date Analyzed: 10 May 97 01:34 AM Sequence Number 1 

LabFilelD:FID00011.D Sequence Name: 1RUN0509 
Sample Info: DPW-RAP2-2T 

Dilution Factor: 1 
ISTD Amount: 20 

:AS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

86.2 
6.3 J 

39.3 
596 
1.9 J 

190.7 
10.6 
15.6 
2.2 J 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RAP2-3S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1031 
Date Analyzed: 08 May 97 08:36 PM 

Lab File ID: FID00CO4.D 
Sample Info: RAP2-3S 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number 4 

Sequence Number: 1 
Sequence Name: 1RUN0508 

Dilution Factor 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2.1 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RAP2-3S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1028 
Date Analyzed: 08 May 97 08:01 PM 

Lab File ID: FID00003.D 
Sample Info: DPW-RAP2-3S 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 3 

Sequence Number: 1 
Sequence Name: 1RUN0508 

Dilution Factor. 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1.2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 0.8 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RAP2-4S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1044 
Date Analyzed: 08 May 97 11:30 PM 

Lab File ID: FID00009.D 
Sample Info: RAP2-4S 

Vial Number. 9 
Sequence Number: 1 

Sequence Name: 1RUN0508 

Dilution Facton 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 4.7 

108-88-3 Toluene   ' 10 U 
106-46-7 1,4-Dichlorobenzene 4.8 J 
95-47-6 Xylene (o) 10 U  • 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

DPW-RAP2-4S 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator. MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1036 
Date Analyzed: 08 May 97 10:20 PM 

Lab File ID: FID00007.D 
Sample Info: DPW-RAP2-4S 

Vial Number 7 
Sequence Number: 1 

Sequence Name: 1RUN0508 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 9 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 4.3 J 
95-47-6 Xylene Co) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
OW2-1 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1096 Vial Number: 7 
Date Analyzed: 12 May 97 11:00 PM Sequence Number: 1 

Lab File ID: FID0CO07.D Sequence Name: 1RUN0512 
Sample Info: OW2-1 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18U 
156-60-5 trans-1,2-Dichloroethene 0.3 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 9.2 J 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 5.1 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 13.2 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-OW2-1 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1088 
Date Analyzed: 12 May 97 09:45 PM 

Lab File ID: F1D00005.D 
Sample Info: DPW-OW2-1 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 5 

Sequence Number: 1 
Sequence Name: 1RUN0512 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 1.1 J 
540-59-0 1,1-Dichloroethane 2.5 U 
75-34-3 cis-1,2-Dichioroethene 21.4 

156-59-2 Benzene 5U 
79-01-6 Trichloroethene 7.6 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 22.5 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
OW2-4 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1126 
Date Analyzed: 20 May 97 09:51 PM 

Lab File ID: RD0CO04.D 
Sample Info: OW2-4 

Contract: 5518 
Operator: MLG 

Analysis Method: 70520F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 4 

Sequence Number: 3 
Sequence Name: 1RUN0520 

Dilution Factor: 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 17.3 
156-59-2 Benzene 2.5 J 
79-01-6 Trichioroethene 3.6 

108-88-3 Toluene 1 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00004.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-OW2-4 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70515F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1119 1:1000 
Date Analyzed: 17 May 97 01:33 AM 

Lab File ID: FID00011.D 
Sample Info: DPW-OW2-4 1:1000 

Vial Number: 11 
Sequence Number: 3 

Sequence Name: 1RUN0516 

Dilution Factor: 1000 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 768.4 D 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 227.1 D 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00011.X0R Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
OW2-6 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: 
Sample Vol: 

WATER 
10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1110 Vial Number 9 
Date Analyzed: 14 May 97 01:33 AM Sequence Number 1 

Lab File ID: FID00009.D Sequence Name: 1RUN0513 
Sample Info: OW2-6 

Dilution Factor 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 40.1 
156-60-5 trans-1,2-Dichloroethene 12.5 
540-59-0 1,1-Dichloroethane 121.6 

75-34-3 cis-1,2-Dichloroethene 2009.6 
156-59-2 Benzene 31.6 
79-01-6 Trichloroethene 1944.2 

108-88-3 Toluene 2.3 J 
106-46-7 1,4-Dichlorobenzene 10.7 
95-47-6 Xylene (o) 4.7 J 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

DPW-OW2-6 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1105 
Date Analyzed: 14 May 97 00:17 AM 

Lab File ID: FID00007.D 
Sample Info: DPW-OW2-6 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number. 7 

Sequence Number: 1 
Sequence Name: 1RUN0513 

Dilution Factor. 1 
ISTD Amount: 20 

CONCENTRATION 

CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 101.7 
156-60-5 trans-1,2-Dichioroethene 19.1 
540-59-0 1,1-Dichloroethane 98.4 

75-34-3 cis-1,2-Dichloroethene 2488.1 
156-59-2 Benzene 34.4 

79-01-6 Trichloroethene 1477.1 
108-88-3 Toluene 2.7 J 
106-46-7 1,4-Dichlorobenzene 10.8 
95-47-6 Xylene (o) 6.8 J 

Report File: RPT0507.XLX Report Date: 6/23/97 



sirs. Applied Research Associates, Inc. Sample Number 
r^jpH New England Division OW2-6 
xXx   (802)763-8348 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator: MLG 

Matrix: WATER Analysis Method: 70515F1 .MTH 
Sample Vol: 10 ML Instrument Method: 70515F1 .MTH 

GC Column: CAP                    ID: 0.54 mm 
Lab Sample ID: 1109 1:100 Vial Number. 4 
Date Analyzed: 16 May 97 09:08 PM Sequence Number: 3 

Lab File ID: FID00004.D Sequence Name: 1RUN0516 
Sample Info: OW2-6 RERUN OF VIAL #1110 

Dilution Factor: 100 
ISTD Amount: 50 

CONCENTRATION 
CAS NO.              COMPOUND (ug/L) - Q 

75-01-4           Vinyl Chloride 18 U 
156-60-5           trans-1,2-Dichloroethene 49.1 D 
540-59-0            1,1 -Dichloroethane 2.5 U 

75-34-3           cis-l,2-Dichloroethene 2445 D 
156-59-2            Benzene 5U 
79-01-6           Trichloroethene 1838.4 D 

108-88-3           Toluene 10 U 
106-46-7            1,4-Dichlorobenzene 10 U 
95-47-6            Xylene (o) 10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



/1F\ Applied Research Associates, Inc. Sample Number 
r^pH New England Division DPW-OW2-6 
Vj6^  (802)763-8348 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator: MLG 

Matrix: WATER Analysis Method: 70515F1.MTH 
Sample Vol: 10 ML Instrument Method: 70515F1.MTH 

GC Column • CAP                    ID: 0.54 mm 
Lab Sample ID: 1106 1:100 Vial Number: 3 
Date Analyzed: 16 May 97 08:29 PM Sequence Number: 3 

Lab File ID: RD00003.D Sequence Name: 1RUN0516 
Sample Info: DPW-OW2-6 RERUN OF SAMPLE # 1105 

Dilution Factor: 100 
ISTD Amount: 50 

CONCENTRATION 
CAS NO.              COMPOUND (ug/D - Q 

75-01-4           Vinyl Chloride 18 U 
156-60-5           trans-1,2-Dichloroethene 10 U 
540-59-0           1,1 -Dichloroethane 2.5 U 
75-34-3           cis-1,2-Dichloroethene 4478.7 D 

156-59-2           Benzene 5U 
79-01-6           Trichloroethene 1844.7 D 

108-88-3           Toluene 10 U 
106-46-7           1,4-Dichlorobenzene 10 U 
95-47-6           Xylene (o) 10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

OW2-7 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70515F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1113 Vial Number: 6 
Date Analyzed: 16 May 97 10:24 PM Sequence Number: 3 

Lab File ID: FID00006.D Sequence Name: 1RUN0516 
Sample Info: OW2-7 

Dilution Factor: 1 
ISTD Amount: 50 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
10 U 

2.5 U 
21.7 

5U 
188.8 

10 U 
10 U 
10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-OW2-7 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1111 
Date Analyzed: 16 May 97 09:46 PM 

Lab File ID: FID00005.D 
Sample Info: DPW-OW2-7 

Contract: 5518 
Operator: MLG 

Analysis Method: 70515F1.MTH 
Instrument Method: 70515F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 5 

Sequence Number: 3 
Sequence Name: 1RUN0516 

Dilution Factor: 1 
ISTD Amount: 50 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-0M Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.6 J 
540-59-0 1,1-Dichioroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 5.3 J 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 25.4 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0516.XLX Report Date: 6/25/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
RFW-11 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1082 Vial Number: 4 
Date Analyzed: 12 May 97 09:07 PM Sequence Number: 1 

Lab File ID: FID00004.D Sequence Name: 1RUN0512 
Sample Info: RFW-11 

Dilution Factor: 1 
ISTD Amount: 20 

CAS NO, COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 
75-34-3 cis-1,2-Dichloroethene 

156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
14 J 
2.5 U 
6.2 J 

5U 
30.1 

10 U 
20.2 

10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-RFW-11 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator. MLG 

Analysis Method: 70507F1.MTH 
Instrument Method: 70507F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1078 
Date Analyzed: 12 May 97 08:29 PM 

Lab File ID: FID00003.D 
Sample Info: DPW-RFW-11 

Vial Number: 3 
Sequence Number 1 

Sequence Name: 1RUN0512 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 18U 
156-60-5 trans-1,2-Dichloroethene 0.5 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 42.2 
156-59-2 Benzene 2.1 J 
79-01-6 Trichloroethene 173.7 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 4.6 J 
95-47-6 Xylene (o) 10 U 

Report File: RPT0507.XLX Report Date: 6/23/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B37 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1285 Vial Number: 10 
Date Analyzed: 06 Jun 97 06:26 PM Sequence Number 1 

Lab File ID: FID00010.D Sequence Name: 1RUN0606 
Sample Info: B37 

Dilution Factor. 1 
ISTD Amount: 20 

:AS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
10 U 

2.5 U 
10 U 
5U 

2.5 U 
10 U 
10 U 
10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B37 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1281 
Date Analyzed: 06 Jun 97 04:21 PM 

Lab File ID: FID0O007.D 
Sample Info: DPW-B37 

Vial Number: 7 
Sequence Number: 1 

Sequence Name: 1RUN0606 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18U 
156-60-5 trans-1,2-Dichloroethene 1.8 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 1.1 J 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 2.9 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xyiene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B39 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: JCB 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1180 
Date Analyzed: 30 May 97 09:34 PM 

Lab File ID: FID00006.D 
Sample Info: B39 

Viai Number 6 
Sequence Number: 1 

Sequence Name: 1RUN0530 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 17.1 J 
156-60-5 trans-1,2-Dichloroethene 1.6 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 8.2 J 
156-59-2 Benzene 6.9 
79-01-6 Trichloroethene 18.2 

108-88-3 Toluene 10 U 
106-46-7 1.4-Dichlorobenzene 34 
95-47-6 Xylene (o) 10 U 

Report File: FID00006.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. sample Number 
New England Division 
(802) 763-8348 

DPW-B39 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator JCB 

Matrix: WATER Analysis Method: 70522F1.MTH 
Sample Vol: 10 ML Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1178 
Date Analyzed: 30 May 97 08:55 PM 

Lab File ID: FID00005.D 

Vial Number 5 
Sequence Number: 1 

Sequence Name: 1RUN0530 
Sample Info: DPW-B39 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 3.8 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2 J 

108-88-3 Toluene 1.6 J 
106-46-7 1,4-Dichiorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00005.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B40 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: 
Sample Vol: 

WATER 
10 ML 

Contract: 5518 
Operator. JCB 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1189 Vial Number: 8 
Date Analyzed: 30 May 97 10:51 PM Sequence Number: 1 

Lab Hie ID: FID00008.D Sequence Name: 1RUN0530 
Sample Info: B40 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 2.1 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.3 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00008.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B40 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: JCB 

Analysts Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1193 
Date Analyzed: 31 May 97 00:45 AM 

Lab Rle ID: F1D00011.D 
Sample Info: DPW-B40 

Vial Number: 11 
Sequence Number: 1 

Sequence Name: 1RUN0530 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND <ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.2 J 

108-88-3 Toluene 2.2 J 
106-46-7 1,4-Dichlorobenzene 10 u 
95-47-6 Xylene (o) 10 u 

Report File: FID00011.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B41 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: JCB 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1172 
Date Analyzed: 30 May 97 07:37 PM 

Lab File ID: FID00003.D 
Sample Info: B41 

Vial Number: 3 
Sequence Number: 1 

Sequence Name: 1RUN0530 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.2 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00003.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B41 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: JCB 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1176 
Date Analyzed: 30 May 97 08:16 PM 

Lab File ID: FID00004.D 
Sample Info: DPW-B41 

Vial Number: 4 
Sequence Number: 1 

Sequence Name: 1RUN0530 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 0.8 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.8 J 

108-88-3 Toluene 4.8 J 
106-46-7 1,4-Dichiorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00004.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
B42 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Lab Sample ID: 1162 
Date Analyzed: 30 May 97 00:14 AM 

Lab file ID: RD00007.D 
Sample Info: B42 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70529F1.MTH 

GC Column: CAP ID: 0.54 mm 
Vial Number: 7 

Sequence Number: 3 
Sequence Name: 1RUN0529 

Dilution Factor. 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 1.9 J 

108-88-3 Toluene 10 U 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: FID00007.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-B42 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Mairix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70529F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1167 Vial Number: 8 
Date Analyzed: 30 May 97 00:53 AM Sequence Number: 3 

Lab File ID: FID00008.D Sequence Name: 1RUN0529 
Sample Info: DPW-B42 

Dilution Factor: 1 
ISTD Amount: 20 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

18 U 
0.7 J 
2.5 U 
10 U 
5U 
2 J 

10 U 
10 U 
10 U 

Report File: FID00008.XLR Report Date: 6/18/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-05 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP     ID: 0.54 mm 
Lab Sample ID: 1266 
Date Analyzed: 06 Jun 97 00:40 AM 

Lab File ID: FID0CC07.D 
Sample Info: MWZ-05 

Vial Number 7 
Sequence Number: 1 

Sequence Name: 1RUN0605 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 

CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 1.4 J 
106-46-7 1.4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-05 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1264 
Date Analyzed: 06 Jun 97 00:01 AM 

Lab Rle ID: FID00006.D 
Sample Info: DPW-MWZ-05 

Vial Number: 6 
Sequence Number: 1 

Sequence Name: 1RUN0605 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1 -Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 2J 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 1.6 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-06 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator: MLG 

Matrix: WATER Analysis Method: 70522F1.MTH 
Sample Vol: 10 ML Instrument Method: 70522F1.MTH 

GC Column: CAP                    ID: 0.54 mm 
Lab Sample ID: 1203 Vial Number: 7 
Date Analyzed: 03 Jun 97 08:49 PM Sequence Number: 1 

Lab File ID: FID00007.D Sequence Name: 1RUN0603 
Sample Info: MWZ-06 

Dilution Factor: 1 
ISTD Amount: 20 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L) - Q 

10.7 J 
4.7 J 
3.5 
1.9 J 

194.2 
2J 

10 U 
4.1 J 
3.3 J 

Report File: FID00007.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-06 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1201 
Date Analyzed: 03 Jun 97 08:09 PM 

Lab File ID: RD00006.D 
Sample Info: DPW-MWZ-06 

Vial Number: 6 
Sequence Number 1 

Sequence Name: 1RUN0603 

Dilution Factor 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 8.6 J 
156-60-5 trans-1,2-Dichloroethene 5.9 J 
540-59-0 1,1-Dichioroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 5.6 J 
156-59-2 Benzene 786.4 
79-01-6 Trichloroethene 2.5 

108-88-3 Toluene 49.4 
106-46-7 1,4-Dichlorobenzene 9.1 J 
95-47-6 Xyiene (o) 2.8 J 

Report File: FID00006.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-07 

Volatile Organlcs Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1199 
Date Analyzed: 03 Jun 97 07:28 PM 

Lab file ID: FID0C005.D 
Sample Info: MWZ-07 

Vial Number 5 
Sequence Number 1 

Sequence Name: 1RUN0603 

Dilution Factor 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 5.8 J 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 7.2 J 
156-59-2 Benzene 22.4 
79-01-6 Trichloroethene 11.9 

108-88-3 Toluene 2.1 J 
106-46-7 1,4-Dichlorobenzene 7.2 J 
95-47-6 Xylene (o) 10 U 

Report File: FID00005.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-07. 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab Contract: 5518 
Operator: MLG 

Matrix: WATER Analysis Method: 70522F1.MTH 
Sample Vol: 10 ML                                        1 nstrument Method: 70522F1.MTH 

GC Column: CAP                   ID: 0.54 mm 
Lab Sample ID: 1195 Vial Number: 3 
Date Analyzed: 03 Jun 97 06:05 PM Sequence Number 1 

Lab File ID: FID00003.D Sequence Name: 1RUN0603 
Sample Info: DPW-MWZ-07. Reran this sample since it was run in 

Dilution Factor. 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO.              COMPOUND (ug/L) - Q 

75-01-4           Vinyl Chloride 4.3 J 
156-60-5           trans-1,2-Dichloroethene 2.6 J 
540-59-0           1,1-Dichloroethane 2.5 U 

75-34-3           cis-1,2-Dichloroethene 10 U 
156-59-2           Benzene 166.9 
79-01-6           Trichloroethene 1.5 J 

108-88-3           Toluene 26.1 
106-46-7            1,4-Dichlorobenzene 1.6 J 
95-47-6            Xylene (o) 2.9 J 

Report File: FID00003.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-11 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1260 Vial Number: 4 
Date Analyzed: 05 Jun 97 10:41 PM Sequence Number. 1 

Lab File ID: FID00004.D Sequence Name: 1RUN0605 
Sample Info: MWZ-11 

Dilution Factor. 1 
ISTD Amount: 20 

CAS NO. COMPOUND 

75-01-4 Vinyl Chloride 
156-60-5 trans-1,2-Dichloroethene 
540-59-0 1,1-Dichloroethane 

75-34-3 cis-1,2-Dichloroethene 
156-59-2 Benzene 
79-01-6 Trichloroethene 

108-88-3 Toluene 
106-46-7 1,4-Dichlorobenzene 
95-47-6 Xylene (o) 

CONCENTRATION 
(ug/L> - Q 

18 U 
3.2 J 
2.5 U 
10 U 

60.2 
2.5 U 

40.4 
89.6 
15.3 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-11 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1258 
Date Analyzed: 05 Jun 97 10:01 PM 

Lab File ID: FIDCO003.D 
Sample Info: DPW-MWZ-11 

Vial Number: 3 
Sequence Number: 1 

Sequence Name: 1RUN0605 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-0 M Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 4.6 J 
156-59-2 Benzene 131.6 
79-01-6 Trichloroethene 0.7 J 

108-88-3 Toluene 30 
106-46-7 1,4-Dichlorobenzene 5.6 J 
95-47-6 Xylene (o) 4.4 J 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-12 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1254 
Date Analyzed: 05 Jun 97 01:41 AM 

LabFilelD:FID00010.D 
Sample Into: MWZ-12 

Vial Number: 10 
Sequence Number: 7 

Sequence Name: 1RUN0604 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 114.2 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 8.8 J 
106-46-7 1,4-Dichlorobenzene 9.4 J 
95-47-6 Xylene (o) 14.1 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-12 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70522F1.MTH 
Instrument Method: 70522F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1207 Vial Number 9 
Date Analyzed: 03 Jun 97 10:07 PM Sequence Number: 1 

Lab File ID: FID00009.D Sequence Name: 1RUN0603 
Sample Info: DPW-MWZ-12 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 3.2 J 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 83.5 
79-01-6 Trichloroethene 3.4 

108-88-3 Toluene 2.4 J 
106-46-7 1,4-Dichlorobenzene 5.7 J 
95-47-6 Xylene (o) 10 U 

Report File: FID00009.XLR Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
MWZ-17 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator MLG 

Analysis Method: 70610F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1293 Vial Number 8 
Date Analyzed: 10 Jun 97 09:42 PM Sequence Number: 1 

Lab Hie ID: FID00008.D Sequence Name: 1RUN0610 
Sample Info: MWZ-17 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 14.7 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 3.4 J 
106-46-7 1,4-Dichlorobenzene 19.4 
95-47-6 Xylene (o) 7.5 J 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-MWZ-17 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70610F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1287 
Date Analyzed: 10 Jun 97 06:00 PM 

Lab File ID: FID00003.D 
Sample Info: DPW-MWZ-17 

Vial Number 3 
Sequence Number: 1 

Sequence Name: 1RUN0610 

Dilution Facton 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND <ug/L) - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 
75-34-3 cis-1,2-Dichloroethene 10 U 

156-59-2 Benzene 10.6 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 8.7 J 
106-46-7 1,4-Dichlorobenzene 24.9 
95-47-6 Xylene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 

OW-2 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1277 
Date Analyzed: 06 Jun 97 02:59 PM 

Lab File ID: RDOC005.D 
Sample Info: OW-2 

Vial Number: 5 
Sequence Number: 1 

Sequence Name: 1RUN0606 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1-Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 0.9 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



Applied Research Associates, Inc. 
New England Division 
(802) 763-8348 

Sample Number 
DPW-OW-2 

Volatile Organics Analysis Data Sheet 

Lab Name: NED Environmental Lab 

Matrix: WATER 
Sample Vol: 10 ML 

Contract: 5518 
Operator: MLG 

Analysis Method: 70604F1.MTH 
Instrument Method: 70604F1.MTH 

GC Column: CAP ID: 0.54 mm 
Lab Sample ID: 1273 Vial Number: 9 
Date Analyzed: 06 Jun 97 01:59 AM Sequence Number 1 

Lab File ID: RD00009.D Sequence Name: 1RUN0605 
Sample Info: DPW-0W-2 

Dilution Factor: 1 
ISTD Amount: 20 

CONCENTRATION 
CAS NO. COMPOUND (ug/D - Q 

75-01-4 Vinyl Chloride 18 U 
156-60-5 trans-1,2-Dichloroethene 10 U 
540-59-0 1,1 -Dichloroethane 2.5 U 

75-34-3 cis-1,2-Dichloroethene 10 U 
156-59-2 Benzene 5U 
79-01-6 Trichloroethene 2.5 U 

108-88-3 Toluene 0.7 J 
106-46-7 1,4-Dichlorobenzene 10 U 
95-47-6 Xylene (o) 10 U 

Report File: RPT0604.XLX Report Date: 6/19/97 



SAMPLING ROUND 2 
MARCH 1999 



Severn Trent Laboratories 
55 South Park Drive 
Colchester VT 05446 

Tel: (802) 655-1203 
Fax: (802) 655-1248 

Committed To Your Success 

Analytical   Report 

Applied Research Associates 
RR Box 12 OA 
Waterman Road 
So. Royalton, VT 05068 

Attention : Chris Bianchi 

Date       : 04/08/99 
ETR Number : 73039 
Project No.: 99000 
No. Samples: 13 
Arrived   : 03/31/99 

Page 

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020, 
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater. 

All results are in mg/l unless otherwise noted. 
Lab No./        Sample Description/ 

Method No. Parameter Result 

'381424   DPW B241-S:03/26/99 §0955(Water) 
5030_8260B        Analysis, VOA Low Water 

"381425   MW-241S:03/26/99 @1120(Water) 
503 0_8260B       Analysis, VOA Low Water 

" 381426   MW2-06:03/26/99 @1405(Water) 
5030_8260B        Analysis, VOA Low Water 

- 381427   MW2-06DUP:03/26/99 @1405(Water) 
5030_8260B        Analysis, VOA Low Water 

~ 381428   DPW MW2-06:03/26/99 §1535(Water) 
5030_8260B        Analysis, VOA Low Water 

-381429   DPW MW2-06DUP:03/26/99 §1535(Water) 
5030_8260B        Analysis, VOA Low Water 

-381430   032699-EB:03/26/99 §1620(Water) 
5030_8260B        Analysis, VOA Low Water 

381431   032699-TB:03/26/99 (Water) 
5030 8260B        Analysis, VOA Low Water 

Comments/Notes 

C = Procedure/analysis completed 

< Cont. Next Page > 

a part of 

Severn Trenl Services lnc 



Severn Trent Laboratories 
55 South Park Drive 
Colchester VT 05446 

Tel: (802) 655-1203 
Fax: (802) 655-1248 

Committed To Your Success 

Analytical   Report 

Applied Research Associates 
RR Box 12OA 
Waterman Road 
So. Royalton, VT 05068 

Attention : Chris Bianchi 

Date 
ETR Number 
Project No. 
No. Samples 
Arrived 

Page 

04/08/99 
73039 
99000 
13 

03/31/99 

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020, 
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater. 

All results are in mg/l unless otherwise noted. 
Lab No./        Sample Description/ 

Method No. Parameter Result 

^381432   DPW MWZ-07:03/29/99 §1115(Water) 
5030_8260B        Analysis, VOA Low Water 

. 381433   MWZ-07:03/29/99 @1310(Water) 
5030_8260B        Analysis, VOA Low Water 

^ 381434   DPW MWZ-11:03/29/99 @1525(Water) 
503 0_8260B        Analysis, VOA Low Water 

*381435   MWZ-ll:03/29/99 @1635(Water) 
5030_8260B        Analysis, VOA Low Water 

381436   032999-EB:03/29/99 @1700(Water) 
5030 8260B        Analysis, VOA Low Water 

Comments/Notes 

C = Procedure/analysis completed 

< Last Page >    Submitted By : STL VT 

a part of 

Severn Trent Services !nx 



Committed To Your Success 

The following Qualifiers may be used when reporting any Organic parameters analyzed by 
Gas Chromatography/mass Spectometry (GCMS). Any additional qualifiers used in the 
reports will be described in the case narrative. These flags are based on the EPA Contract 
Laboratory Program statement of work. 

GC/MS Qualifiers 

A- The reported Tentatively Identified Compound (TIC) is a suspected 
Aldol-condensation product. 

B- The reported analyte was detected in the associated method blank as well 
as the sample. 

D - This flag identifies all compounds identified in an analysis at a secondary 
dilution factor. This flag alerts data users that any discrepancies between 
the concentrations reported for the dilutions may be due to dilution of the 
sample or extract. It additionally indicates that spike recoveries may have 
been diluted below quantifiable levels. 

E- Compound quantitation is above the instrument's calibration range for this 
analysis. 

J - Indicates an estimated value. 

U- Indicates compound was analyzed for but not detected above the reporting 
limit. 

X,Y,Z - Laboratory defined flags. These flags must be fully described, and such 
description attached to the Sample Data Summary Package and the case 
Narrative. Begin by using "X" and go on to "Y" as necessary. These flags 
may also be used to combine several flags, as needed. 

SEVERN TRENT LABORATORIES -VT DC.0016B.030998 

a part of 



Output of Disk Deliverables 

Thu Apr 15 14:32:12 EDT 1999 

VOA Disk Deliverables on Directory: /opt/tp/envision/results/73039.diskBOB_8260B. 

V N_99-04-02_13_42_NMyiCVLCS.20 
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Output Disk File: //opt/tp/envision/results/73039.diskBOB_8260B/73039.VOA 

Done. 
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FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:     5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW B241-S 

SDG No.: 73039 

Lab Sample ID: 381424 

Lab File ID:  N381424V 

Date Received: 03/31/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride_ 
 trans-1,2-Dichloroethene_ 
 1,1-Dichloroethane_ 
 cis-1,2-Dichloroethene_ 
—Benzene       •  
 Trichloroethene_ 
 Toluene  
 Xylene (o) 

--1,4 -Dichlorobenzene_ 

1.0 U 
1.0 U 
1.0 U 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MW-241S 

SDG No.: 73039 

Lab Sample ID: 381425 

Lab File ID:  N381425V 

Date Received: 03/31/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

-Vinyl Chloride_ 
trans -1,2 -Dichloroethene_ 

 1,1-Dichloroethane_ 
 cis-1,2-Dichloroethene_ 
 Benzene   

-Trichloroethene_ 
-Toluene 
 Xylene (o) 
 1,4-Dichlorobenzene_ 

1.0 U 
1.0 U 
1.0 U 
1.6 
1.0 U 
2.8 
1.0 U 
1.0 U 
1.0 U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MW2-06 

SDG No.: 73039 

Lab Sample ID: 381426 

Lab File ID:  N381426V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 

 trans-1.2-Dichloroethene 
 1.1-Dichloroethane 
 cis-1.2-Dichloroethene 
 Benzene 
 Trichloroethene U 

U 
U 
U 

 Toluene 
 Xylene (o) 
 1,4 -Dichlorobenzene 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MW2-06DUP 

SDG No.: 73039 

Lab Sample ID: 381427 

Lab File ID:  N381427V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

 Vinyl Chloride_ 
 trans-1,2-Dichloroethene_ 
 1,1-Dichloroethane_ 

75-01-4  
156-60-5— 
75-34-3  
156-59-2 — 
71-43-2  
79-01-6  
108-88-3  
95-47-6    
106-46-7 1,4-Dichlorobenzene 

 cis-1,2-Dichloroethene_ 
Benzene  

 Trichloroethene_ 
 Toluene  " 
 Xylene To) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.27 
1.0 
1.0 

U 
U 
U 
U 

U 
J 
U 
U 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

DPW MW2-06 

Sample wt/vol: 

Level:   (low/med) 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

CAS NO. 

5.000 (g/rnL) ML 

LOW 

ID: 0.53  (mm) 

(uL) 

SDG No.: 73039 

Lab Sample ID: 381428 

Lab File ID:  N381428V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:  

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride  
156-60-5 trans-l,2-Dichloroethene_ 
75-34-3 1,1-Dichloroe thane  
156-59-2 cis-l,2-Dichloroethene__ 
71-43-2 Benzene 
79-01-6 Trichloroethene_ 
108-88-3 Toluene  
95-47-6 Xylene 7Ö1 
106-46-7  -1,4-Dichlorobenzene 

1.0 
1.0 
1.0 
1.0 
1.5 
1.0 

0.29 
1.0 
1.0 

U 
U 
U 
U 

U 
J 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW MW2-06DUP 

SDG No.: 73039 

Lab Sample ID: 381429 

Lab File ID:  N381429V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

—trans-1,2-Dichloroethene_ 
 1,1-Dichloroethane 

75-01-4 Vinyl Chloride 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6    
106-46-7 1,4-Dichlorobenzene 

—cis-1,2-Dichloroethene_ 
—Benzene 
 Trichloroethene_ 
 Toluene " 
 Xylene W 

1.0 
1.0 
1.0 
1.0 
1.5 
1.0 

0.32 
1.0 
1.0 

U 
U 
U 
U 

U 
J 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

032699-EB 

SDG No.: 73039 

Lab Sample ID: 381430 

Lab File ID:  N381430V 

Date Received: 03/31/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 

156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene 
79-01-6 Trichloroethene 
108-88-3 Toluene 
95-47-6 Xvlene (o) 
106-46-7 1,4-Dichlorobenzene 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec. .  

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

032699-TB 

SDG No.: 73039 

Lab Sample ID: 381431 

Lab File ID:  N381431V 

Date Received: 03/31/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 — 
156-60-5- 
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6-- 
106-46-7- 

 Vinyl Chloride  
 trans -1,2 -Dichloroethene 
 1,1 -Dichloroethane___ 
 eis-1,2-Dichloroethene 
 Benzene  
 Trichloroethene 
 Toluene 

Xylene To) 
 1,4 -Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW MWZ-07 

SDG No.: 73039 

Lab Sample ID: 381432 

Lab File ID:  N381432V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 0.73 
1.0 
1.0 
1.3 
1.8 
1.0 
4.2 
1.0 
1.0 

J 
U 
U 

156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene 
79-01-6 Trichloroethene U 
108-88-3 Toluene 
95-47-6 Xylene (o) U 

U 106-46-7 1,4-Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW MWZ-07RE 

SDG No.: 73039 

Lab Sample ID: 381432R1 

Lab File ID:  N381432I2V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

-Vinyl Chloride_ 
 trans-1,2-Dichloroethene_ 
 1,1-Dichloroethane_ 
 cis-1,2-Dichloroethene_ 
 Benzene , 
 Trichloroethene_ 
 Toluene    
 Xylene (o) 
 1,4 -Dichlorobenzene_ 

0.69 
1.0 
1.0 
1.3 
1.7 
1.0 
3.7 
0.27 
1.0 

J 
U 
U 

U 

J 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MWZ-07 

SDG No.: 73039 

Lab Sample ID: 381433 

Lab File ID:  N381433V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 Vinyl Chloride_ 
— -trans-1,2-Dichloroethene_ 
—1,1 -Dichloroethane_ 

75-01-4-- 
156-60-5 — 
75-34-3  
156-59-2 — 
71-43-2  
79-01-6  
108-88-3---   
95-47-6 Xylene (o)  
106-46-7 1,4-Dichlorobenzene 

 cis-1,2-Dichloroethene 
 Benzene 
 Trichloroethene_ 
 Toluene   

1.8 
1.0 
1.0 
3.2 
0.22 
.1.6 
1.0 
1.0 
1.0 

U 
U 

U 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW MWZ-11 

SDG No.: 73039 

Lab Sample ID: 381434 

Lab File ID:  N381434V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 1,1 -Dichloroethane_ 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6 Xylene (o) 
106-46-7  

Vinyl Chloride  
—trans-1,2-Dichloroethene_ 

 eis-1,2-Dichloroethene_ 
 Benzene  
 Trichloroethene  
 Toluene 

 1,4 -Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No. : 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec. .  

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MWZ-11 

SDG No.: 73039 

Lab Sample ID: 381435 

Lab File ID:  N381435V 

Date Received: 03/31/99 

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 Vinyl Chloride_ 
trans -1,2 -Dichloroethene_ 

 1,1-Dichloroethane_ 

75-01-4 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6     _         
106-46-7 1,4-Dichlorobenzene 

 cis-l,2-Dichloroethene_ 
 Benzene    __ 

• —Trichloroethene_ 
—Toluene 
 Xylene w 

1.0 U 
1.0 U 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMY ICVLCS 

SDG No.: 73039 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received:   

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-71-8 Dichlorodifluoromethane 12 
11 
11 
10 
12 
10 
49 
10 
10 
51 
11 
10 
10 

9.8 
11 
10 
21 
11 
11 
11 
10 
11 
56 
46 
13 
11 

150 
10 
10 
11 

600 
10 
11 

74-87-3 Chloromethane 
75-01-4 Vinvl Chloride 
74-83-9 Bromome thane 
75-00-3 Chloroe thane 
75-69-4 Trichlorofluoromethane 
107-02-8 Acrolein 
76-13-1 Freon TF 
75-35-4 1,1-Dichloroethene 
67-64-1 Acetone 
74-88-4 Methyl Iodide 
75-15-0 Carbon Disulfide 
107-05-1 Allyl Chloride 
75-09-2 Methylene Chloride 
107-13-1 Acrylonitrile 
156-60-5 trans-l,2-Dichloroethene 
540-59-0 1,2-Dichloroethene (total) 
1634-04-4 Methyl-t-Butyl Ether 
75-34-3 1,1-Dichloroe thane 
108-05-4 Vinyl Acetate 
126-99-8 Chloroprene 
156-59-2 cis-l,2-Dichloroethene 
78-93-3 2-Butanone 
107-12-0 Propionitrile 
126-98-7 Methacrylonitrile 
74-97-5 Bromochloromethane 
109-99-9 Tetrahydrofuran 
67-66-3 Chloroform 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
78-83-1 Isobutyl Alcohol 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:       (uL) 

NMY ICVLCS 

SDG No.: 73039 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received:   

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CONCENTRATION UNITS: 
CAS NO.        COMPOUND        (ug/L or ug/Kg) UG/L Q 

79-01-6 Trichloroethene 11 
11 
10 
10 

580 
11 
12 
10 
55 
10 
10 
11 
10 

9.2 
55 
11 
11 
11 

. .  11 
10 
33 
11 
11 
10 
10 
11 
11 
11 
11 
10 
11 
10 
10 

78-87-5 1.2-Dichloropropane 
80-62-6 Methyl Methacrylate 
74-95-3 Dibromomethane 
123-91-1 1,4-Dioxane 
75-27-4 Bromodichlorome thane 
im-75-8 2-Chloroethyl Vinyl Ether 
10061-01-5 cis-l,3-Dichloropropene 
108-10-1 4-Methyl-2-pentanone 
108-88-3 Toluene 
10061-02-6 trans-l,3-Dichloropropene 
97-63-2 Ethyl Methacrylate 
79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochlorome thane 
106-93-4 1,2-Dibromoethane 
108-90-7 Chlorobenzene 
630-20-6 1,1,1,2-Tetrachloroethane 
100-41-4 Ethvlbenzene 
1330-20-7 Xylene (total) 
100-42-5 Stvrene 
75-25-2 Bromoform 
98-82-8 Isopropvlbenzene 
1476-11-5 cis-l,4-Dichloro-2-butene 
79-34-5 1,1,2,2-Tetrachloroethane 
95-47-6 Xvlene (o) 
96-18-4 1,2,3 -Trichloropropane 
110-57-6 trans-l,4-Dichloro-2-butene_ 
541-73-1 1.3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
96-12-8 l,2-Dibromo-3-Chloropropane_ 

FORM I VOA 

(UL) 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMY ICVLCS 

SDG No.: 73039 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received:   

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

120-82-1  
87-68-3  
91-20-3  
590-20-7  
563-58-6  
142-28-9  
108-86-1  
103-65-1  
95-49-8-  
106-43-4  
108-67-8  
98-06-6  
95-63-6  
135-98-8  
99-87-6  
104-51-8  
87-61-6  

 1,2,4-Trichlorobenzene_ 
 Hexachlorobutadiene 

Naphthalene_ 
 2,2-Dichloropropane_ 
 1,1-Dichloropropene_ 
 1,3-Dichloropropane_ 
 Bromobenzene  
 n-Propylbenzene 
 2-Chlorotoluene  

-4-Chlorotoluene 
 1,3,5-Trimethylbenzene_ 
 1 ert -Butylbenzene_ 

1,2,4 -Trimethylbenzene_ 
 sec-Butylbenzene  
 4-Isopropyltoluene  

■ -n-Butylbenzene_ 
 1,2,3-Trichlorobenzene_ 

10 
10 
10 
10 
9.9 
10 
10 
11 
11 
10 
10 
11 
10 
10 
10 
10 

9.4 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec. .  

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMYA LCS 

SDG No.: 73039 

Lab Sample ID: NMYA LCS 

Lab File ID:  NMY010AQV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 trans-1,2-Dichloroethene_ 
 1,l-Dichloroethane_ 

75-01-4 Vinyl Chloride 
156-60-5  
75-34-3  
156-59-2  
71-43-2-- 
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 cis-1,2-Dichloroethene 
 Benzene 
 Trichloroethene_ 
 Toluene  
 Xylene (o) 
-—1,4-Dichlorobenzene_ 

11 
9.8 
11 
10 
10 
10 
10 
10 
11 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:  (uL) 

NMYB LCS 

SDG No.: 73039 

Lab Sample ID: NMYB LCS 

Lab File ID:  NMY010BQV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

trans-1,2-Dichloroethene_ 
 1,1-Dichloroethane 

75-01-4 Vinyl Chloride 
156-60-5---- 
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3--- 
95-47-6  
106-46-7— 

—cis-1,2-Dichloroethene_ 
--Benzene 
-Trichloroethene_ 
 Toluene 
 Xylene 1ST 
 1,4-Dichlorobenzene 

11 
10 
11 
11 

9.9 
11 
10 
11 
10 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMYC LCS 

SDG No.: 73039 

Lab Sample ID: NMYC LCS 

Lab File ID:  NMY010CQV 

Date Received:   

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 trans -1,2-Dichloroethene_ 
 1,1-Dichloroethane_ 

75-01-4 Vinyl Chloride 
156-60-5— 
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 cis-l,2-Dichloroethene_ 
 Benzene         
 Trichloroethene_ 
 Toluene ~ 
 Xylene (o) 

■—1,4-Dichlorobenzene_ 

11 
9.8 
10 
10 
10 
10 

9.7 
9.9 
10 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

VBLKH2 

SDG No.: 73039 

Lab Sample ID: VBLKH2 

Lab File ID:  NMYB001AV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

-trans-1,2-Dichloroethene_ 
1,l-Dichloroethane_ 

75-01-4 Vinyl Chloride 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 cis-l,2-Dichloroethene_ 
 Benzene  
 Trichloroethene_ 
 Toluene 

■—Xylene (o) 
■1,4 -Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

VBLKH6 

SDG No.: 73039 

Lab Sample ID: VBLKH6 

Lab File ID:   NMYB001BV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride  
 trans-1,2 -Dichloroethene_ 
 1,1-Dichloroethane_ 
 cis-1,2-Dichloroethene_ 
 Benzene  
 Trichloroethene_ 
 Toluene 
 Xylene (o) 

•1,4-Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

VBLKH7 

SDG No.: 73039 

Lab Sample ID: VBLKH7 

Lab File ID:  NMYB001CV 

Date Received:   

Date Analyzed: 04/06/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3- — 
95-47-6  
106-46-7  

 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 

 trans-l,2-Dichloroethene 
 1,1-Dichloroethane 
 cis-1,2-Dichloroethene 
 Benzene 
 Trichloroethene 
 Toluene 
 Xylene (o) 
 1r 4-Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 2 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No.: SDG No.: 73039 

CLIENT SMC1 SMC2 SMC3 OTHER TOT 
SAMPLE NO. (TOL) # (DCE)# (BFB)# (DCB)# OUT 
============ ====== ====== ====== ====== === 

01 NMY ICVLCS 106 98 100 102 0 
02 NMYA LCS 104 100 104 102 0 
03 VBLKH2 108 104 108 102 0 
04 DPW B241-S 108 100 106 108 0 
05 MW-241S 102 104 104 100 0 
06 032699-EB 106 104 112 110 0 
07 032699-TB 108 110 110 108 0 
08 NMYB LCS 106 100 106 104 0 
09 VBLKH6 110 104 108 106 0 
10 MW2-06 104 114 116 106 0 
11 MW2-06DUP 106 104 116 106 0 
12 DPW MW2-06 92 100 108 102 0 
13 DPW MW2-06DU 94 96 104 104 0 
14 MWZ-07 106 98 104 106 0 
15 DPW MWZ-11 102 96 106 108 0 
16 MWZ-11 108 96 120 114 0 
17 DPW MWZ-07 120* 96 106 104 1 
18 NMYC LCS 100 100 104 98 0 
19 VBLKH7 104 98 108 106 0 
20 DPW MWZ-07RE 118* 104 106 104 1 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

QC LIMITS 
SMC1 (TOL) = Toluene-d8 (88-110) 
SMC2 (DCE) = l,2-Dichloroethane-d4 (72-141) 
SMC3 (BFB) = Bromofluorobenzene (72-122) 
OTHER(DCB) = l,2-Dichlorobenzene-d4  (69-124) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page 1 of 1 FORM II VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No. : NMY ICVLCS 

SDG No.: 73039 

COMPOUND 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

LCS 
CONCENTRATION 

(ug/L) 

LCS 
% 

REC # 

QC. 
LIMITS 
REC. 

Xylene (m,p) 
Dichlorodifluorome thane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Freon TF 
1,1-Dichloroethene 
Acetone 
Methyl Iodide 
Carbon Disulfide 
Allyl Chloride 
Methylene Chloride 
Acrylonitrile 
trans -1,2 -Dichloroethen 
1,2-Dichloroethene (tot 
Methyl-t-Butyl Ether 
1,l-Dichloroethane 
Vinyl Acetate 
Chloroprene 
eis-1,2-Dichloroethene 
2-Butanone 
Propionitrile 
Methacrylonitrile 
Bromochloromethane 
Tetrahydrofuran 

20 
10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
50 

100 
10 
10 

140 

21 
12 
11 
11 
10 
12 
10 
49 
10 
10 
51 
11 
10 
10 

9.8 
11 
10 
21 
11 
11 
11 
10 
11 
56 
46 
13 
11 

150 

105 
120* 
110 
110 
100 
120* 
100 
98 

100 
100 
102 
110 
100 
100 
98 

110 
100 
105 
110 
110 
110 
100 
110 
112 
46* 
130 
110* 
107 

78-116 
78-116 
68-118 
78-118 
72-118 
65-113 
67-111 
60-140 
60-140 
75-113 
60-140 
60-140 
60-140 
60-140 
80-110 
60-140 
77-109 
60-140 
60-140 
81-111 
60-140 
60-140 
81-121 
60-140 
60-140 
60-140 
73-107 
60-140 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

COMMENTS: 

page 1 of 4 FORM III VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMY ICVLCS 

SDG No.: 73039 

COMPOUND 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

LCS 
CONCENTRATION 

(ug/L) 

LCS 
% 

REC # 

QC. 
LIMITS 
REC. 

Chloroform 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Isobutyl Alcohol 
Benzene 
1,2-Dichloroethane 
Tri chloroethene 
1,2 -Dichloropropane 
Methyl Methacrylate 
Dibromomethane 
1,4-Dioxane 
Bromodichlorome thane 
2-Chloroethyl Vinyl Eth 
eis-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
trans-1,3-Dichloroprope 
Ethyl Methacrylate 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroe tha 
Ethylbenzene 
Xylene (total) 
Styrene 

10 
10 
10 

500 
10 
10 
10 
10 
10 
10 

500 
10 
10 
10 
50 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
30 
10 

10 
10 
11 

600 
10 
11 
11 
11 
10 
10 

580 
11 
12 
10 
55 
10 
10 
11 
10 

9.2 
55 
11 
11 
11 
11 
10 
33 
11 

100 
100 
110* 
120 
100 
110 
110* 
110 
100 
100 
116 
110 
120 
100 
110 
100 
100 
110 
100 
92 

110 
110 
110 
110 
110* 
100 
110 
110 

if Column to be used to flag recovery and RPD values with an asterisk 

74-106 
74-122 
62-106 
60-140 
78-116 
80-110 
70-109 
79-115 
60-140 
83-117 
60-140 
78-112 
60-140 
60-140 
60-140 
78-126 
60-140 
60-140 
81-126 
71-107 
60-140 
72-112 
90-114 
81-115 
72-108 
74-124 
60-140 
80-124 

* Values outside of QC limits 

COMMENTS: 

page 2 of 4 FORM III VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMY ICVLCS 

SDG No.: 73039 

COMPOUND 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

LCS 
CONCENTRATION 

(ug/L) 

LCS 

REC # 

QC. 
LIMITS 
REC. 

Bromoform 
Isopropylbenzene 
cis-l,4-Dichloro-2-bute 
1,1,2,2-Tetrachloroetha 
Xylene (o) 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-bu 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-Chloropro 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
2,2-Dichloropropane 
1,1-Dichloropropene 
1,3-Dichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
4-1sopropyltoluene 
n-Butylbenzene 
1,2,3-Trichlorobenzene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 
10 
10 
11 
11 
11 
11 
10 
11 
10 
10 
10 
10 
10 
10 

9.9 
10 
10 
11 
11 
10 
10 
11 
10 
10 
10 
10 

9.4 

110 
100 
100 
110* 
110 
110 
110 
100 
110 
100 
100 
100 
100 
100 
100 
99 

100 
100 
110 
110* 
100 
100 
110 
100 
100 
100 
100 
94 

^ Column to be used to flag recovery and RPD values with an asterisk 

82-120 
78-124 
60-140 
74-108 
81-125 
81-137 
60-140 
79-119 
83-123 
76-110 
33-132 
81-135 
80-120 
78-130 
42-130 
72-124 
79-113 
84-116 
83-117 
73-107 
74-124 
72-112 
80-124 
75-123 
77-123 
79-119 
77-123 
81-137 

* Values outside of QC limits 

COMMENTS: 

page 3 of 4 FORM III VOA 



•FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No. : 99000  SAS No. : 

Matrix Spike - Sample No. : NMYA LCS 

SDG No.: 73039 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Xylene (o) 10 10 100 81-125 
Vinyl Chloride 10 11 110 78-118 
trans-1,2-Dichloroethen 10 9.8 98 77-109 
1,1-Dichloroethane 10 11 110 81-111 
eis-1,2-Dichloroethene 10 10 100 81-121 
Benzene 10 10 100 78-116 
Trichloroethene 10 10 100 70-109 
Toluene 10 10 100 78-126 
1,4-Dichlorobenzene 10 11 110 83-123 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery:  0 out of 9 outside limits 

COMMENTS: 

FORM III VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No.: 

Matrix Spike - Sample No.: NMYB LCS 

SDG No.: 73039 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Xylene (o) 10 11 110 81-125 
Vinyl Chloride 10 11 110 78-118 
trans-1,2-Dichloroethen 10 10 100 77-109 
1,1-Dichloroethane 10 11 110 81-111 
cis-1,2-Dichloroethene 10 11 110 81-121 
Benzene 10 9.9 99 78-116 
Trichloroethene 10 11 110* 70-109 
Toluene 10 10 100 78-126 
1,4-Dichlorobenzene 10 10 100 83-123 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD:  0 out of 0 outside limits 
Spike Recovery:  1 out of 9 outside limits 

COMMENTS: 

FORM III VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMYC LCS 

SDG No.: 73039 

SPIKE SAMPLE  • LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Xylene (o) 10 9.9 99 81-125 
Vinyl Chloride 10 11 110 78-118 
trans-1,2-Dichloroethen 10 9.8 98 77-109 
1,1-Dichloroethane 10 10 100 81-111 
eis-1,2-Dichloroethene 10 10 100 81-121 
Benzene 10 10 100 78-116 
Trichloroethene 10 10 100 70-109 
Toluene 10 9.7 97 78-126 
1,4 -Dichlorobenzene 10 10 100 83-123 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 9 outside limits 

COMMENTS: 

FORM III VOA 



FORM 4 
VOLATILE METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

VBLKH2 
Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000 SAS No.:        SDG No.: 73039 

Lab File ID: NMYB001AV Lab Sample ID: VBLKH2 

Date Analyzed: 04/05/99 Time Analyzed: 1038 

GC .Column: DB-624   ID: 0.53  (mm) Heated Purge: (Y/N) N 

Instrument ID: N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 
LAB 

SAMPLE ID 
LAB 

FILE ID 
TIME 

ANALYZED 

NMYA LCS 
DPW B241-S 
MW-241S 
032699-EB 
032699-TB 

NMYA LCS 
381424 
381425 
381430 
381431 

NMYOIOAQV 
N381424V 
N3 81425V 
N381430V 
N381431V 

0913 
1826 
1855 
1925 
1954 

COMMENTS: 

page 1 of 1 
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FORM 4 
VOLATILE METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

VBLKH6 
Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000 SAS No. :        SDG No.: 73039 

Lab File ID: NMYB001BV Lab Sample ID: VBLKH6 

Date Analyzed: 04/05/99 Time Analyzed: 2205 

GC Column: DB-624   ID: 0.53  (mm) Heated Purge: (Y/N) N 

Instrument ID: N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 
LAB 

SAMPLE ID 
LAB 

FILE ID 
TIME 

ANALYZED 

NMYB LCS 
MW2-06 
MW2-06DUP 
DPW MW2-06 
DPW MW2-06DU 
MWZ-07 
DPW MWZ-11 
MWZ-11 
DPW MWZ-07 

NMYB LCS 
381426 
381427 
381428 
381429 
381433 
381434 
381435 
381432 

NMYOIOBQV 
N3 81426V 
N3 81427V 
N3 81428V 
N3 81429V 
N381433V 
N3 81434V 
N381435V 
N381432V 

2119 
0044 
0113 
0144 
0213 
0243 
0313 
0343 
0412 

COMMENTS: 

page 1 of 1 
FORM IV VOA 



FORM 4 
VOLATILE METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

VBLKH7 
Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000 SAS No.:         SDG No.: 73039 

Lab File ID: NMYB001CV Lab Sample ID: VBLKH7 

Date Analyzed: 04/06/99 Time Analyzed: 1049 

GC Column: DB-624   ID: 0.53  (mm) Heated Purge: (Y/N) N 

Instrument ID: N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 

NMYC LCS 
DPW MWZ-07RE 

LAB 
SAMPLE ID 

NMYC LCS 
381432R1 

LAB 
FILE ID 

NMYOIOCQV 
N381432I2V 

TIME 
ANALYZED 

0939 
1309 

COMMENTS: 

page 1 of 1 
FORM IV VOA 



Severn Trent Laboratories 
55 South Park Drive 
Colchester VT 05446 

Tel: (802) 655-1203 
Fax: (802) 655-1248 

Committed To Your Success 

Analytical   Report 

Applied Research Associates 
RR Box 120A 
Waterman Road 
So. Royalton, VT 05068 

Attention : Chris Bianchi 

Date 
ETR Number 
Project No. 
No. Samples 
Arrived 

Page 

04/07/99 
72980 
99000 
18 

03/26/99 

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020, 
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater. 

All results are in mg/l unless otherwise noted. 
Lab No./        Sample Description/ 

Method No. Parameter Result 

\ 380940   DPW-RAP2-2T:03/23/99 §1120(Water) 
503 0_8260B        Analysis, VOA Low Water 

380941   RAP2-2T:03/23/99 §1355(Water) 
5030_8260B        Analysis, VOA Low Water 

^ 380942   RAP2-4S:03/23/99 §1600(Water) 
5030_8260B       Analysis, VOA Low Water 

^ 380943   DPW-RAP2-4S:03/23/99 §1715(Water) 
503 0_82 60B        Analysis, VOA Low Water 

v 380944   DPW-RAP2-2S:03/24/99 §0910(Water) 
5030_8260B        Analysis, VOA Low Water 

" 380945   RAP2-2S:03/24/99 §1130(Water) 
503 0_8260B        Analysis, VOA Low Water 

- 380946   RAP1-6S:03/24/99 §1310(Water) 
5030_8260B        Analysis, VOA Low Water 

"-380947   DPW-RAP1-6S: 03/24/99 §1430 (Water) 
5030 8260B        Analysis, VOA Low Water 

Comments/Notes 

C = Procedure/analysis completed 

< Cont. Next Page > 

a part of 

Severn Trim SiTvias hw 



Severn Trent Laboratories 
55 South Park Drive 
Colchester VT 05446 

Tel: (802) 655-1203 
Fax: (802) 655-1248 

Committed To Your Success 

Analytical   Report 

Applied Research Associates 
RR Box 120A 
Waterman Road 
So. Royalton, VT 05068 

Attention : Chris Bianchi 

Date 
ETR Number 
Project No. 
No. Samples 
Arrived 

Page 

04/07/99 
72980 
99000 
18 

03/26/99 

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020, 
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater. 

All results are in mg/l unless otherwise noted. 
Lab No./        Sample Description/ 

Method No. Parameter Result 

380948 032399-EB:03/23/99 @1740(Water) 
503 0_8260B       Analysis, VOA Low Water 

380949 032499-EB-.03/24/99 @1500(Water) 
503 0_8260B        Analysis, VOA Low Water 

380950 032599-TB:03/17/99 (Water) 
5030_8260B        Analysis, VOA Low Water 

380951 DPW-B109:03/25/99   §1050(Water) 
503 0_8260B        Analysis, VOA Low Water 

380952 DPW-B109 DUP:03/25/99 §1050(Water) 
503 0_8260B        Analysis, VOA Low Water 

380953 MWB-109:03/25/99 @1240(Water) 
5030_8260B       Analysis, VOA Low Water 

380954 MWB-109 DUP:03/25/99 @1240(Water) 
503 0_82 60B       Analysis, VOA Low Water 

380955 OW2-6:03/25/99 @1510(Water) 
5030 8260B        Analysis, VOA Low Water 

Comments/Notes 

C = Procedure/analysis completed 

< Cont. Next Page > 

a part of 

Severn Trent Services Inc 



Severn Trent Laboratories 
55 South Park Drive 
Colchester VT 05446 

Tel: (802) 655-1203 
Fax: (802) 655-1248 

Committed To Your Success 

Analytical   Report 

Applied Research Associates 
RR Box 120A 
Waterman Road 
So.   Royalton,   VT   05068 

Attention   :   Chris Bianchi 

Date : 
ETR Number : 
Project No.: 
No. Samples: 
Arrived : 

Page 

04/07/99 
72980 
99000 

18 
03/26/99 

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020, 
Test Methods for Evaluating Solid Waste, SW-846,  or Standard Methods for the Examination of Water and Wastewater. 

All results are in mg/l unless otherwise noted. 
Lab No./        Sample Description/ 

Method No. Parameter Result 

380956 DPW2-6:03/25/99 @1640(Water) 
5030_8260B       Analysis, VOA Low Water 

380957 032599-EB:03/25/99 §1705(Water) 
5030 8260B        Analysis, VOA Low Water 

Comments/Notes 

C = Procedure/analysis completed 

< Last Page >    Submitted By : STL VT 

a part of 

Severn Trim Service.1- Ir.i: 



Committed To Your Success 

The following Qualifiers may be used when reporting any Organic parameters analyzed by 
Gas Chromatography/mass Spectometry (GCMS). Any additional qualifiers used in the 
reports will be described in the case narrative. These flags are based on the EPA Contract 
Laboratory Program statement of work. 

GC/MS Qualifiers 

A- The reported Tentatively Identified Compound (TIC) is a suspected 
Aldol-condensation product. 

B- The reported analyte was detected in the associated method blank as well 
as the sample. 

D - This flag identifies all compounds identified in an analysis at a secondary 
dilution factor. This flag alerts data users that any discrepancies between 
the concentrations reported for the dilutions may be due to dilution of the 
sample or extract. It additionally indicates that spike recoveries may have 
been diluted below quantifiable levels. 

E- Compound quantitation is above the instrument's calibration range for this 
analysis. 

J - Indicates an estimated value. 

U- Indicates compound was analyzed for but not detected above the reporting 
limit. 

X, Y,Z - Laboratory defined flags. These flags must be fully described, and such 
description attached to the Sample Data Summary Package and the case 
Narrative. Begin by using "X" and go on to "Y" as necessary. These flags 
may also be used to combine several flags, as needed. 

SEVERN TRENT LABORATORIES -VT DC.0016B.030998 

a part of 



Output of Disk Deliverables 

Thu Apr 15 13:58:02 EDT 1999 

VOA Disk Deliverables on Directory: /opt/tp/envision/results/72980.diskBOB_8260B. 

V_N_99-04-02_13_42_NMYICVLCS.20 
V_N_99 - 04 - 02_14_57_VBLKG9.2 0 
V_N_99 - 04 - 02_15_23_RAP2 -2T. 2 0 
V_N_99-04-02_15_53_RAP2-4S.20 
V_N_99-04-02_16_23_DPW-RAP2-4S.2 0 
V_N_99-04-02_16_54_DPW-RAP2-2S.2 0 
V_N_99-04-02_17_24_RAP2-2S.20 
V_N_9 9-04-02_17_54_RAP1-6S.2 0 
V_N_99-04-02_18_24_DPW-RAPl-6S.20 
V_N_99-04-02_18_54_032399-EB.20 
V N_99-04-02_19_23_032499-EB.20 
V_N_99- 04 - 02_19_54_DPW-RAP2 -2T .20 
V_N_9 9 - 04 - 0 5_0 9_13_NMYALCS. 2 0 
V_N_9 9 - 04 - 0 5_10_3 8_VBLKH2.2 0 
V_N_99- 04 - 05_12_01_DPW-RAP2 -2SDL. 2 0 
V_N_99-04-05_12_27_032599-TB.20 
V_N_9 9-04-0 5_12_5 8_DPW-B109.20 
V_N_99-04-05_13_29_DPW-B109DUP.20 
V_N_99-04-05_13_59_MWB-109.20 
V_N_99-04-05_14_30_MWB-109DUP.20 
V_N_99-04-05_15_01_OW2-6.20 
V_N_99-04-05_15_31_DPW2-6.20 
V_N_99-04-05_16_01_032599-EB.20 

BNA Disk Deliverables on Directory: /opt/tp/envision/results/72980.diskBOB_8260B. 

Output Disk File: //opt/tp/envision/results/72980.diskBOB_8260B/72980.VOA 

Done. 

M^ 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:       (uL) 

DPW-RAP2-2T 

SDG No.: 72980 

Lab Sample ID: 380940 

Lab File ID:  N380940D2V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 65.7 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 290 
66 

120 
2600 

66 
750 
66 
66 
66 

156-60-5 trans-l,2-Dichloroethene U 
75-34-3 1,1-Dichloroe thane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene U 
79-01-6 Trichloroethene 
108-88-3 Toluene U 

U 
U 

95-47-6 Xylene (o) 
106-46-7 1,4-Dichlorobenzene 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample'wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

RAP2-2T 

SDG No.: 72980 

Lab Sample ID: 380941 

Lab File ID:  N380940DV 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 71.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 310 
71 

120 
2700 

71 
800 
71 
71 
71 

156-60-5 trans-l,2-Dichloroethene U 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene U 
79-01-6 Trichloroethene 
108-88-3 Toluene U 

U 
U 

95-47-6 Xylene (o) 
106-46-7 1,4-Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

RAP2-4S 

SDG No.: 72980 

Lab Sample ID: 380942 

Lab File ID:   N380941DV 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

—Vinyl Chloride_ 
- - trans -1,2 -Dichloroethene_ 
—1,1-Dichloroethane  
 cis-l,2-Dichloroethene  
 Benzene 
—Trichloroethene_ 
 Toluene  
 Xylene (o) 

-1,4 -Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW-RAP2-4S 

SDG No.: 72980 

Lab Sample ID: 380943 

Lab File ID:  N380942V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

-Vinyl Chloride_ 
 trans-1,2 -Dichloroethene_ 

1,1-Dichloroethane 
 cis-1,2-Dichloroethene_ 
 Benzene 

■ --Trichloroethene_ 
■ - -Toluene ~ 
—Xylene (o) 
•1,4-Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW-RAP2-2S 

SDG No.: 72980 

Lab Sample ID: 380944 

Lab File ID:  N3 80943V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
120 
1.0 
10 

1.0 
1.0 
1.0 

U 
U 
U 
E 
U 

156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroe thane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene 
79-01-6 Trichloroethene 
108-88-3 Toluene U 

U 
U 

95-47-6 Xylene (o) 
106-46-7 1,4-Dichlorobenzene 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW-RAP2-2SDL 

SDG No.: 72980 

Lab Sample ID: 380944D1 

Lab File ID:  N380944DV 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 3.1 

Soil Aliquot Volume:   

CAS NO. 

75-01-4  
156-60-5--- 
75-34-3  
156-59-2--- 
71-43-2  
79-01-6  
108-88-3-- 
95-47-6  
106-46-7-- 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

-Vinyl Chloride  
• - trans -1,2 -Dichloroethene_ 
— 1, l-Dichloroethane_ 
--eis-1,2-Dichloroethene_ 
•--Benzene 
 Trichloroethene_ 
 Toluene  

-Xylene (o) 
-1,4 -Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

RAP2-2S 

SDG No.: 72980 

Lab Sample ID: 380945 

Lab File ID:  N380944V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CONCENTRATION UNITS: 
CAS NO.        COMPOUND        (ug/L or ug/Kg) UG/L Q 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroethane 

u 
u 

156-59-2 cis-l,2-Dichloroethene u 
71-43-2 Benzene u 
79-01-6 Trichloroethene u 
108-88-3 Toluene u 
95-47-6 Xylene (o) u 
106-46-7 1,4-Dichlorobenzene u 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:       (uL) 

RAP1-6S 

SDG No.: 72980 

Lab Sample ID: 380946 

Lab File ID:  N380945V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO.       COMPOUND       (ug/L or ug/Kg) UG/L Q 

75-01-4 Vinvl Chloride 1.0 
1.0. 
1.0 
8.4 
1.0 
2.7 
1.0 
1.0 
1.0 

U 
156-60-5 trans-l,2-Dichloroethene U 
75-34-3 1,1-Dichloroe thane U 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene U 
79-01-6 Trichloroethene 
108-88-3 Toluene U 
95-47-6 Xvlene (o) U 
106-46-7 1,4-Dichlorobenzene U 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:       (uL) 

DPW-RAP1-6S 

SDG No.: 72980 

Lab Sample ID: 380947 

Lab File ID:  N380946V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO.       COMPOUND       (ug/L or ug/Kg) UG/L Q 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
156-60-5 trans-l,2-Dichloroethene u 
75-34-3 1,1-Dichloroe thane u 
156-59-2 cis-l,2-Dichloroethene u 
71-43-2 Benzene u 
79-01-6 Trichloroethene u 
108-88-3 Toluene u ■ 
95-47-6 Xylene (o) u 
106-46-7 1,4-Dichlorobenzene u 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume:       (uL) 

032399-EB 

SDG No.: 72980 

Lab Sample ID: 380948 

Lab File ID:  N380947V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO.       COMPOUND       (ug/L or ug/Kg) UG/L Q 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.48 
1.0 
1.0 

U 
156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroethane 

U 
U 

156-59-2 cis-l,2-Dichloroethene u 
71-43-2 Benzene u 
79-01-6 Trichloroethene u 
108-88-3 Toluene J 
95-47-6 Xylene (o) u 
106-46-7 1,4-Dichlorobenzene u 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

032499-EB 

SDG No.: 72980 

Lab Sample ID: 380949 

Lab File ID:  N380948V 

Date Received: 03/26/99 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

trans-1,2-Dichloroethene 
--1,1-Dichloroethane 

75-01-4 Vinyl Chloride 
156-60-5--- 
75-34-3  
156-59-2--- 
71-43-2  
79-01-6  
108-88-3--- 
95-47-6  
106-46-7--- 

 eis-1,2-Dichloroethene 
 Benzene 
 Trichloroethene_ 

--Toluene   
•Xylene   (o) 
 1,4 -Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

032599-TB 

SDG No.: 72980 

Lab Sample ID: 380950 

Lab File ID:  N380950V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride_ 
trans -1,2 -Dichloroethene_ 

 1, l-Dichloroethane_ 
■eis-1,2-Dichloroethene_ 
-Benzene  
 Trichloroethene_ 
 Toluene 
 Xylene (o) 

■ 1,4 -Dichlorobenzene_ 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.0 
1.0 

U 
U 
U 
U 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW-B109 

SDG No.: 72980 

Lab Sample ID: 380951 

Lab File ID:  N380951V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

 trans-1,2 -Dichloroethene_ 
— 1, l-Dichloroethane_ 

75-01-4  Vinyl Chloride 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

— eis -1,2 -Dichloroethene_ 
Benzene 

 Trichloroethene_ 
 Toluene  

•-Xylene (o)  
■-1,4-Dichlorobenzene_ 

1.0 
1.0 
1.0 
4.5 
1.0 
8.2 
1.4 
1.0 
1.0 

u 
u 
u 

u 

(UL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW-B109 DUP 

SDG No.: 72980 

Lab Sample ID: 380952 

Lab File ID:  N380952V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CONCENTRATION UNITS: 
CAS NO.       COMPOUND       (ug/L or ug/Kg) UG/L Q 

75-01-4 ---Vinyl Chloride 1.0 
1.0 
1.0 
4.7 
1.0 
9.2 
1.0 
1.0 
1.0 

U 
156- 60-5 trans-1,2 -Dichloroethene U 
75-34-3 --1,1-Dichloroethane U 
156-59-2 eis-1,2-Dichloroethene 
71-43-2 Benzene U 
79-01- 6 -Trichloroethene 
108-88-3 Toluene U 
95-47-6  Xylene (o) U 
106-46-7 1,4-Dichlorobenzene U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:     5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MWB-109 

SDG No.: 72980 

Lab Sample ID: 380953 

Lab File ID:  N380953V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

-Vinyl Chloride_ 
 trans-1,2-Dichloroethene_ 
 1, l-Dichloroethane_ 
— eis-1,2-Dichloroethene_ 
 Benzene        

■ -Trichloroethene_ 
■-Toluene 
-Xylene (o) 
 1,4-Dichlorobenzene_ 

1.0 
1.0 
1.0 
4.5 
1.0 
10 

0.30 
1.0 
1.0 

U 
U 
U 

U 

J 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

MWB-109 DUP 

SDG No. : 72980 

Lab Sample ID: 380954 

Lab File ID:  N380954V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

 Vinyl Chloride_ 
- trans -1,2 -Dichloroethene_ 
1, l-Dichloroethane_ 

75-01-4 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6    
106-46-7 1,4-Dichlorobenzene 

 eis-1,2-Dichloroethene_ 
 Benzene  

■ -Trichloroethene_ 
-Toluene 
 Xylene (o) 

1.0 
1.0 
1.0 
5.2 
1.0 
10 

1.0 
1.0 
1.0 

U 
U 
U 

U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

OW2-6 

SDG No.: 72980 

Lab Sample ID: 380955 

Lab File ID:  N380955DV 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 195.6 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

— trans-1,2-Dichloroethene_ 
-1, l-Dichloroethane_ 

75-01-4 Vinyl Chloride 
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 cis-1,2-Dichloroethene 
 Benzene 

-Trichloroethene_ 
 Toluene 
 Xylene (o) 

■ -1,4-Dichlorobenzene_ 

200 
200 
140 

4100 
200 
6700 
200 
200 
200 

U 
U 
J 

U 

U 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/iriL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.  . 

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

DPW2-6 

SDG No.: 72980 

Lab Sample ID: 380956 

Lab File ID:   N380956DV 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 33.8 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

-Vinyl Chloride, 
 trans-1,2-Dichloroethene_ 
 1,l-Dichloroethane_ 
 eis-1,2-Dichloroethene 

Benzene 
 Trichloroethene_ 
 Toluene   

•-Xylene (o)  
■-1,4-Dichlorobenzene_ 

21 
34 
47 

1200 
34 

430 
34 
34 
34 

U 

U 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

APPRES SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

LOW 

032599-EB 

Level:   (low/med) 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

CAS NO. 

ID: 0.53  (mm) 

 (UL) 

SDG No.: 72980 

Lab Sample ID: 380957 

Lab File ID:  N380957V 

Date Received: 03/26/99 

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

75-01-4  
156-60-5  
75-34-3-  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6 • 
106-46-7  

■-Vinyl Chloride  
--trans-1,2-Dichloroethene 
1,1-Dichloroethane 
-cis-1,2-Dichloroethene 
-Benzene 
-Trichloroethene_ 
-Toluene    
-Xylene (o) 
-1,4 -Dichlorobenzene_ 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:     5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

VBLKG9 

SDG No.: 72980 

Lab Sample ID: VBLKG9 

Lab File ID:  NMYB002V 

Date Received: 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4 Vinyl Chloride 1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 

156-60-5 trans-l,2-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-l,2-Dichloroethene 
71-43-2 Benzene 
79-01-6 Trichloroethene 
108-88-3 Toluene 
95-47-6 Xylene (o) 
106-46-7 1,4-Dichlorobenzene 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

CLIENT SAMPLE NO. 

VBLKH2 

Lab Code: INCHVT   Case No.: 99000 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec. .  

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

SASNo.: SDGNo.: 72980 

Lab Sample ID: VBLKH2 

Lab File ID:  NMYB001AV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4  
156-60-5  
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride_ 
trans-1,2-Dichloroethene_ 
1,l-Dichloroethane_ 

-eis-1,2-Dichloroethene 
-Benzene 
-Trichloroethene_ 
-Toluene_ 
-Xylene (o) 
l, 4 -Dichlorobenzene_ 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:     5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMYA LCS 

SDG No.: 72980 

Lab Sample ID: NMYA LCS 

Lab File ID:  NMY010AQV 

Date Received:   

Date Analyzed: 04/05/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-01-4--- 
156-60-5-- 
75-34-3  
156-59-2  
71-43-2  
79-01-6  
108-88-3  
95-47-6  
106-46-7  

 Vinyl Chloride  
 trans -1,2 -Dichloroethene_ 
---l,l-Dichloroethane_ 
 eis-1,2-Dichloroethene 
 Benzene 
—Trichloroethene_ 
 Toluene ___ 

Xylene (o) 
-1,4 -Dichlorobenzene_ 

11 
9.8 
11 
10 
10 
10 
10 
10 
11 

(uL) 

FORM I VOA 



FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMY ICVLCS 

SDG No.: 72980 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received: 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume:   

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
,(ug/L or ug/Kg) UG/L Q 

75-71-8 Dichlorodif luorome thane 12 
11 
11 
10 
12 
10 
49 
10 
10 
51 
11 
10 
10 

9.8 
11 
10 
21 
11 
11 
11 
10 
11 
56 
46 
13 
11 

150 
10 
10 
11 

600 
10 
11 

74-87-3 Chloromethane 
75-01-4 Vinyl Chloride 
74-83-9 Bromome thane 
75-00-3 Chloroethane 
75-69-4 Trichlorof luorome thane 
107-02-8 Acrolein B 
76-13-1 Freon TF 
75-35-4 1,1-Dichloroethene 
67-64-1 . Acetone B 
74-88-4 Methyl Iodide 
75-15-0 Carbon Disulfide 
107-05-1 Allyl Chloride 
75-09-2 Methylene Chloride 
107-13-1 Acrylonitrile B 
156-60-5 trans-l,2-Dichloroethene 
540-59-0 1,2-Dichloroethene (total) 
1634-04-4 Methyl-t-Butyl Ether 
75-34-3 1,1-Dichloroethane 
108-05-4 Vinyl Acetate 
126-99-8 Chloroprene 
156-59-2 eis-1,2-Dichloroethene 
78-93-3 2-Butanone 
107-12-0 Propionitrile B 
126-98-7 Methacrylonitrile 
74-97-5 Bromochloromethane 
109-99-9 Tetrahydrofuran 
67-66-3 Chloroform 
71-55-6 1,1,1-Trichloroe thane 
56-23-5 Carbon Tetrachloride 
78-83-1 Isobutyl Alcohol B 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 

(uL) 

FORM I VOA 



FORM 2 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: SDG No.: 72980 

CLIENT SMC1 SMC2 SMC3 OTHER TOT 
SAMPLE NO. (TOL) # (DCE)# (BFB)# (DCB)# OUT 

01 NMY ICVLCS 106 98 100 102 0 
02 VBLKG9 104 98 104 102 0 
03 RAP2-2T 106 100 108 104 0 
04 RAP2-4S 106 100 110 104 0 
05 DPW-RAP2-4S 104 106 104 102 0 
06 DPW-RAP2-2S 104 108 110 108 0 
07 RAP2-2S 104 102 114 112 0 
08 RAP1-6S 106 104 112 108 0 
09 DPW-RAP1-6S 104 108 108 102 0 
10 032399-EB 110 102 106 104 0 
11 032499-EB 106 100 110 108 0 
12 DPW-RAP2-2T 110 104 120 114 0 
13 NMYA LCS 104 100 104 102 0 
14 VBLKH2 108 104 108 102 0 
15 DPW-RAP2-2SD 104 106 108 104 0 
16 032599-TB 106 100 108 108 0 
17 DPW-B109 106 106 108 102 0 
18 DPW-B109 DUP 104 104 104 104 0 
19 MWB-109 108 106 112 110 0 
20 MWB-109 DUP 106 104 100 102 0 
21 OW2-6 106 106 108 106 0 
22 DPW2-6 100 104 106 104 0 
23 032599-EB 106 106 108 104 0 
24 
25 
26 
27 
28 
29 
30 

QC LIMITS 
SMC1 (TOL) = Toluene-d8 (88-110) 
SMC2 (DCE) = l,2-Dichloroethane-d4 (72-141) 
SMC3 (BFB) = Bromofluorobenzene (72-122) 
OTHER(DCB) = l,2-Dichlorobenzene-d4  (69-124) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page 1 of 1 FORM II VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMY ICVLCS 

SDG No.: 72980 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Xylene (m,p) 20 21 105 78-116 
Dichlorodi fluoromethane 10 12 120* 78-116 
Chloromethane 10 11 110 68-118 
Vinyl Chloride 10 11 110 78-118 
Bromomethane 10 10 100 72-118 
Chioroethane 10 12 120* 65-113 
Trichlorofluoromethane 10 10 100 67-111 
Acrolein 50 49 98 60-140 
Freon TF 10 10 100 60-140 
1,1-Dichloroethene 10 10 100 75-113 
Acetone 50 51 102 60-140 
Methyl Iodide 10 11 110 60-140 
Carbon Disulfide 10 10 100 60-140 
Allyl Chloride 10 10 100 60-140 
Methylene Chloride 10 9.8 98 80-110 
Acrylonitrile 10 11 110 60-140 
trans-1,2-Dichloroethen 10 10 100 77-109 
1,2-Dichloroethene (tot 20 21 105 60-140 
Methyl-t-Butyl Ether 10 11 110 60-140 
1,1-Dichloroethane 10 11 110 81-111 
Vinyl Acetate 10 11 110 60-140 
Chloroprene 10 10 100 60-140 
cis-1,2-Dichloroethene 10 11 110 81-121 
2-Butanone 50 56 112 60-140 
Propionitrile 100 46 46* 60-140 
Methacrylonitrile 10 13 130 60-140 
Bromochloromethane 10 11 110* 73-107 
Tetrahydrofuran 140 150 107 60-140 

# Column to be used to fla ig recover} r and RPD value is with an äste srisk 

* Values outside of QC limits 

COMMENTS: 

page 1 of 4 FORM III VOA 



FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix Spike - Sample No.: NMY ICVLCS 

SDG No.: 72980 

COMPOUND 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

LCS 
CONCENTRATION 

(ug/L) 

LCS 
% 

REC # 

QC. 
LIMITS 
REC. 

Chloroform 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Isobutyl Alcohol 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Methyl Methacrylate 
Dibromome thane 
1,4-Dioxane 
Bromodichloromethane 
2-Chloroethyl Vinyl Eth 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
trans-1,3-Dichloroprope 
Ethyl Methacrylate 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroetha 
Ethylbenzene 
Xylene (total) 
Styrene 

10 
10 
10 

500 
10 
10 
10 
10 
10 
10 

500 
10 
10 
10 
50 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
30 
10 

10 
10 
11 

600 
10 
11 
11 
11 
10 
10 

580 
11 
12 
10 
55 
10 
10 
11 
10 

9.2 
55 
11 
11 
11 
11 
10 
33 
11 

100 
100 
110* 
120 
100 
110 
110* 
110 
100 
100 
116 
110 
120 
100 
110 
100 
100 
110 
100 
92 

110 
110 
110 
110 
110* 
100 
110 
110 

74-106 
74-122 
62-106 
60-140 
78-115 
80-110 
70-109 
79-115 
60-140 
83-117 
60-140 
78-112 
60-140 
60-140 
60-140 
78-126 
60-140 
60-140 
81-126 
71-107 
60-140 
72-112 
90-114 
81-115 
72-108 
74-124 
60-140 
80-124 

rt Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

COMMENTS: 
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FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMY ICVLCS 

SDG NO.: 72980 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Bromoform 10 11 110 82-120 
Isopropylbenzene 10 10 100 78-124 
eis-1,4-Dichloro-2-bute 10 10 100 60-140 
1,1,2,2-Tetrachloroetha 10 11 110* 74-108 
Xylene (o) 10 11 110 81-125 
1,2,3-Trichloropropane 10 11 110 81-137 
trans-1,4-Dichloro-2-bu 10 11 110 60-140 
1,3-Dichlorobenzene 10 10 100 79-119 
1,4-Dichlorobenzene 10 11 110 83-123 
1,2-Dichlorobenzene 10 10 100 76-110 
1,2-Dibromo-3-Chloropro 10 10 100 33-132 
1,2,4-Trichlorobenzene 10 10 100 81-135 
Hexachlorcbutadiene 10 10 100 80-120 
Naphthalene 10 10 100 78-130 
2,2-Dichloropropane 10 10 100 42-130 
1,1-Dichloropropene 10 9.9 99 72-124 
1,3-Dichloropropane 10 10 100 79-113 
Bromobenzene 10 10 100 84-116 
n- Propylbenzene 10 11 110 83-117 
2-Chlorotoluene 10 11 110* 73-107 
4-Chlorotoluene 10 10 100 74-124 
1,3,5-Trimethylbenzene 10 10 100 72-112 
t ert -Butylbenzene 10 11 110 80-124 
1,2,4-Trimethylbenzene 10 10 100 75-123 
sec-Butylbenzene 10 10 100 77-123 
4-Isopropyltoluene 10 10 100 79-119 
n-Butylbenzene 10 10 100 77-123 
1,2,3-Trichlorobenzene 10 9.4 94 81-137 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

COMMENTS: 
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FORM 3 
WATER VOLATILE LAB CONTROL SAMPLE 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix Spike - Sample No.: NMYA LCS 

SDG No.: 72980 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Xylene (o) 10 10 100 81-125 
Vinyl Chloride 10 11 110 78-118 
trans-1,2-Dichloroethen 10 9.8 98 77-109 
1,1-Dichloroe thane 10 11 110 81-111 
cis-1,2-Dichloroethene 10 10 100 81-121 
Benzene 10 10 100 78-116 
Trichloroethene 10 10 100 70-109 
Toluene 10 10 100 78-126 
1,4-Dichlorobenzene 10 11 110 83-123 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD:  0 out of 0 outside limits 
Spike Recovery:  0 out of 9 outside limits 

COMMENTS: 
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FORM 4 
VOLATILE METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

VBLKG9 
Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No.: 99000 SAS No.:         SDG No.: 72980 

Lab File ID: NMYB002V Lab Sample ID: VBLKG9 

Date Analyzed: 04/02/99 Time Analyzed: 1457 

GC Column: DB-624   ID: 0.53  (mm) Heated Purge: (Y/N) N 

Instrument ID: N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

LAB LAB TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

============ ============== ============== ========== 

01 NMY ICVLCS NMY ICVLCS NMY010QV 1342 
02 RAP2-2T 380941 N380940DV 1523 
03 RAP2-4S 380942 N380941DV 1553 
04 DPW-RAP2-4S 380943 N3 80942V 1623 
05 DPW-RAP2-2S 380944 N380943V 1654 
06 RAP2-2S 380945 N380944V 1724 
07 RAP1-6S 380946 N380945V 1754 
08 DPW-RAP1-6S 380947 N380946V 1824 
09 032399-EB 380948 N380947V 1854 
10 032499-EB 380949 N380948V 1923 
11 DPW-RAP2-2T 380940 N380940D2V 1954 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS: 
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FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Code: INCHVT   Case No. : 99000  SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)   LOW 

% Moisture: not dec.   

GC Column: DB-624    ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMY ICVLCS 

SDG No.: 72980 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received: 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

79-01-6 Trichloroethene 11 
11 
10 
10 

580 
11 
12 
10 
55 
10 
10 
11 
10 

9.2 
55 
11 
11 
11 
11 
10 
33 
11 
11 
10 
10 
11 
11 
11 
11 
10 
11 
10 
10 

78-87-5 1,2-Dichloropropane 
80-62-6 Methyl Methacrylate 
74-95-3 Dibromome thane 
123-91-1 1,4-Dioxane 
75-27-4 Bromodichlorome thane 
110-75-8 2-Chloroethyl Vinyl Ether 
10061-01-5 cis-l,3-Dichloropropene 
108-10-1 4-Methyl-2-pentanone 
108-88-3 Toluene 
10061-02-6 trans-l,3-Dichloropropene 
97-63-2 Ethyl Methacrylate 
79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
108-90-7 Chlorobenzene 
630-20-6 1,1,1,2-Tetrachloroethane 
100-41-4 Ethylbenzene 
1330-20-7 Xylene (total) 
100-42-5 Styrene 
75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
1476-11-5 cis-l,4-Dichloro-2-butene 
79-34-5 1,1,2,2-Tetrachloroethane 
95-47-6 Xylene (o) 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-l,4-Dichloro-2-butene_ 
541-73-1 1,3 -Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
96-12-8 l,2-Dibromo-3-Chloropropane 

(uL) 
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FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

Lab Name: SEVERN TRENT LABORATORIES_ Contract: 99000 

Lab Code: INCHVT   Case No.: 99000  SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol:      5.000 (g/mL) ML 

Level:   (low/med)  LOW 

% Moisture: not dec.   

GC Column: DB-624   ID: 0.53  (mm) 

Soil Extract Volume: (uL) 

NMY ICVLCS 

SDG No.: 72980 

Lab Sample ID: NMY ICVLCS 

Lab File ID:  NMY010QV 

Date Received: 

Date Analyzed: 04/02/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

120-82-1 1,2,4-Trichlorobenzene 10 
10 
10 
10 

9.9 
10 
10 
11 
11 
10 
10 
11 
10 
10 
10 
10 

9.4 

87-68-3 Hexachlorobutadiene 
yi-20-3 Naphthalene B 
byu-20-7 2,2-Dichloropropane 
563-58-6 1,1-Dichloropropene 
142-28-y 1,3-Dichloropropane 
108-86-1 Bromobenzene 
103-65-1 n-Propylbenzene 
yb-4y-8 2-Chlorotoluene 
1U6-4J-4 4-Chlorotoluene 
1U8-6V-8 1,3,5-Trimethylbenzene 
ya-Ub-6 tert-Butylbenzene 
yb-63-6 1,2,4-Trimethylbenzene 
i35-y8-8 sec-Butylbenzene 
yy-87-6 4-Isopropyltoluene 
iU4-bi-8 n-Butylbenzene 
8/-61-6 1,2,3-Trichlorobenzene 

(uL) 

FORM I VOA 



FORM 4 
VOLATILE METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

VBLKH2 
Lab Name: SEVERN TRENT LABORATORIES Contract: 99000 

Lab Cede: INCHVT   Case No.: 99000 SAS No.:         SDG No. : 72980 

Lab File ID: NMYBOOIAV Lab Sample ID: VBLKH2 

Date Analyzed: 04/05/99 Time Analyzed: 1038 

GC Column: DB-624   ID: 0.53  (mm) Heated Purge: (Y/N) N 

Instrument ID: N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 

NMYA LCS 
DPW-RAP2-2SD 
032599-TB 
DPW-B109 
DPW-B109 DUP 
MWB-109 
MWB-109 DUP 
OW2-6 
DPW2-6 
032599-EB 

LAB 
SAMPLE ID 

NMYA LCS 
380944D1 
380950 
380951 
380952 
380953 
380954 
380955 
380956 
380957 

LAB 
FILE ID 

NMYOIOAQV 
N380944DV 
N380950V 
N380951V 
N3 80952V 
N380953V 
N380954V 
N380955DV 
N380956DV 
N380957V 

TIME 
ANALYZED 

0913 
1201 
1227 
1258 
1329 
1359 
1430 
1501 
1531 
1601 

COMMENTS: 
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