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1.0 Introduction

This Sampling and Analysis Plan (SAP) outlines post-groundwater modeling investigations to be

implemented at the discretion of the U.S. Environmental Protection Agency (USEPA) at the Popile,
Inc. Superfund site (the Popile site). Data to be collected under the SAP will be to confirm processes

proven important to the groundwater modeling efforts but not completely documented, and to

establish a temporal monitoring program to expand on previous multi-phase field sampling efforts

for characterizing the Popile site.

Remedial Design (RD) has been conducted at the site since the issuance of the Record of Decision

(ROD), which outlined a proposed remedy for source control and groundwater containment.

S ampling efforts on behalf of the RD include Phase I investigations, which focused on locating areas

of residual sources (i.e. contaminated soil) and defining subsurface stratigraphy utilizing the Site

Characterization and Analysis Penetrometer System (SCAPS) technology. Phase I results (and
results from earlier studies) were evaluated and used to design the Phase n field investigation. Phase

II sampling collected data to support the groundwater investigation and modeling efforts for the RD
activities at the site. Data from these studies were used to evaluate the contaminant loading, present

and future, to the nearby Bayou de Loutre.

Results from the MK. Phase II RD investigation and numerical modeling of groundwater fate and

transport concluded that groundwater contamination is not entering Bayou de Loutre or other off-site

receptors now, nor will it affect these entities in the future. Actual monitoring well data have
demonstrated that the dissolved-phase groundwater contamination is limited to a 185-ft travel
distance within the immediate area of the former process ponds used in wood treating, and is not
impacting Bayou de Loutre or other off-site receptors. As the treating operations date to the 1940's,

the plume has had decades to migrate from the source area. Despite this opportunity, only a limited

aerial impact has been observed and measured, indicating a steady-state condition.

Groundwater modeling and calibration efforts have predicted that the plumes currently reside in a
steady-state condition, i.e. stable. This means that the release of contaminants of concern (COCs)

from the residual sources is balanced by (1) sorption within the Cockfield sands; and, (2) their
destruction by biodegradation. As aresult, dissolved pentachlorophenol (PCP) and naphthalene will

continue to be restrained to an area approximately 185 ft beyond the remaining source areas. Other

polynuclear aromatic hydrocarbon (PAH) COCs will remain stable.
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Monitored natural attenuation (MNA) is therefore a viable option to closing the site, provided

control of the source areas against human contact or consumption ofgroundwater is addressed. This

SAP outlines a five-year sampling program that will provide on-going plume monitoring to confirm
the predictions of the ground-water model and calibration, namely, a stable plume. Confirmation of

a stable or shrinking plume is referred to in the literature as a primary line of evidence for natural
attenuation (see Section 1.2.6). This SAP also details sampling that will produce data to show

aquifer conditions conducive to natural attenuation processes, indirect evidence which is considered

a secondary line of evidence. Sampling will also be performed to obtain micro-organism data that

is a tertiary line of evidence for natural attenuation.

1.1 Site Background
The Popile site is located approximately 1/4 mile south of the intersection ofSouthfield Road and

U.S. Highway 82 in El Dorado, Union County, Arkansas. The following overview of the historical

use of the property and previous investigations at the site is condensed and modified from the

Remedial Investigation/Feasibility Study [(RI/FS), Camp, Dresser & McKee (CDM) Federal

Programs, Corp. (CDM 1992)], the ROD (USEPA 1993), and work by the U.S. Army Corps of

Engineers (USACE 1997) and Morrison Knudsen Corporation (MK 1999a), from 1997 through

1999.

I.I.I History of Operations
Figure 1 shows the layout of the Popile site. The Popile site is an inactive wood treatment/
preserving facility that utilized creosote, PCP, and petroleum distillates (such as diesel) in its
processes. Wood-preserving operations using creosote began in 1947. In 1958, wood preserving
operations at the site included the use of PCP as well as creosote.

A small impoundment (No. 1) was initially constructed at the Popile site to store process wastewater

and sludge from the early operations. By 1964, Impoundment No. 1 had grown considerably in size

and a sludge pit was apparently added. In a 1964 aerial photo, significant surface contamination

apparently existed across the northern portion of the site due to overflow and/or discharge from

Impoundment No. 1. It appears from this photo that surface contamination had entered the adj oining

Bayou as well. By 1969, two additional process impoundments were constructed near Impoundment
No. 1, Wastewater treatment using these three impoundments began in 1976. Wood preserving

operations continued for several years at the site, and ceased on July 1,1982.

In a 1984 photo, a small surface impoundment (No. 4; unknown operation) existed south of the three

major process impoundments in the former lumber storage yard. Resource Conservation and
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Recovery Act (RCRA) closure activities for the three major process impoundments at the site were
completed by Popile, Inc. in October 1984 under the administration of the Arkansas Department of

Pollution Control and Ecology [ADPCE, now Arkansas Department of Environmental Quality
(ADEQ)]. Detailed descriptions of the Popile site history appear in previous MK documents (MK

1999a, 1999b).

1.1.2 History of Investigations and Remedial Activities
From 1988 through 1990, theUSEPA conducted preliminary inspections and assessments at the site

in response to reported leakage of contamination from the closed impoundments, in September
1990, the USEPA performed a Removal Action (RA) at the site. This consisted of excavating a soil

cell and debris cell in the impoundment area, former facilities area, and northern parts of the site

(Ecology and Environment, Inc. 1991). The excavated material, estimated to be 30,000 cubic yards

of sludges and contaminated soils, was then stabilized using rice hulls and fly ash and placed into

a large clay-lined holding cell constructed on the southern portion of the site.

The RI/FS for the site was prepared for the USEPA by CDM in June 1992, leading to the Record
of Decision (ROD) for the site in February of the following year. CDM collected supplemental data
on the site in the summer and fall of 1993 (CDM 1994). This additional information was acquired

to aid in the design of the selected remedy and to assist in other RD activities.

In 1997, me USAGE used Site Characterization and Analysis Penetrometer System (SCAPS)
technology to determine the extent ofresidually-contaminated soils beneath the excavated process

ponds that pose an ongoing threat to groundwater.

In 1998 and 1999, MK performed subsurface soils and groundwater investigations to confirm the
extent of residual sources, investigate the extent of dissolved phase groundwater contamination, and

provide data for groundwater modeling. The investigation included installation of eight boreholes,

twenty-one monitoring wells, and two pump/observation well pairs to augment the monitoring

systems in place from prior studies. MK investigations provided substantial amounts of data

regarding subsurface soils and groundwater as to water quality, rate of flow, and sorption and

biodegradation characteristics.

Groundwater modeling results demonstrated that the plumes are in a steady-state condition, will

remain that way, and will only impact groundwater to a travel distance of approximately 185 ft

beyond the remaining source areas.
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1.2 Site Status
1.2.1 Physical Features
The Popile site comprises about 41 acres, bordered on the west by Southfield Road, the Ouachita
Railroad (also known as the East Camden & Highland Railroad) on the east, and Bayou de Loutre

on the north (Figure 1). Land surface elevations across the site range from 220 to 185 ft above mean

sea level (MSL). The most pronounced topographic features on the site consist of the capped

holding cells in the southern portion of the site. The surface of the larger of the two cells is raised

15 to 20 ft above the natural grade.

The Popile site is surrounded by wooded areas. Stands of trees exist in the northwest portion of the

site and are scattered across the southern portion. Surface water drainage in the northern half of the
site (including the old impoundment and facility areas) is northward toward Bayou de Loutre. In

the southern half of the site, surface water drains radially off the holding cell caps.

1.2.2 Residual Source Materials
Contaminated soils (residual source) are still in place at the Popile site. These soils, as defined by

the SCAPS laser-induced fluorescence (LGF) probe and RD drilling, exist beneath most of the clean
backfill of the RA excavation and in some areas outside the excavation. The thickest sections of

contaminated soils occur beneath the former impoundments, sludge pit, and facilities area. Thin
zones of mildly-contaminated soils do exist off-site to the northeast, but are limited in thickness (MK.

1999a).

Relevant to this SAP, the residual soil sources, consisting of non-aqueous phase liquid, or NAPL,
are immobile. Groundwater in contact with the NAPL has very high concentrations of contaminants,
probably creating a toxic environment to microorganisms (MK. 1999a). However, outside of residual
source areas, groundwater concentration quickly decrease to the point where biodegradation may be
occurring under anaerobic or anaerobic conditions.

Overflow and discharge from impoundment No. 1 occurred through time, resulting in surface and

shallow subsurface contamination across the northern portion of the site. This may serve as a

secondary source of contamination to groundwater. Surface water monitoring indicates no impacts

to the Bayou, despite some sediments bearing site contaminants, and no further surface water
monitoring is proposed in this plan.

F:u<oenig\TEra;\ToiB\SAp\finaidi.wpd 1-4 (Final, September 1999)

001663



1.2.3 Site Groundwater Flow
The fluvial deposits overlying the Cook Mountain Formation, the Cockfield Formation and

Quaternary alluvium, are referred to as the alluvial aquifer. Information on groundwater conditions
within this aquifer was obtained in the RI (March 1992), and during the RD program (MK 1999a).

Groundwater within the aquifer appears to be generally under confined to semi-confined conditions,

but locally may be unconfined. Groundwater flow is east to northeast through the process pond area.

MK. (1999a) summarizes site groundwater flow conditions.

1.2.4 Dissolved-Phase Contamination
According to the ROD (USEPA 1993), the contaminants of concern (COCs) at this site consist of

PCP and the following polynuclear aromatic hydrocarbons (PAHs): benzo(a)pyrene,
dibenz(a,h)anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,

andindeno(l,2,3-cd)pyrene. However, MK(1999a; 1999b) demonstrated that PCP and Naphthalene

are the most mobile of the contaminants and representative or worst case contaminant movement.
These constituents are proposed for further monitoring in this SAP.

The dissolved PCP plume is shown by the isoconcentration lines in Figure 2. The figure shows that
the concentrations are localized to the area around the former impoundments, facilities area, and

sludge pit, which correlate well with the area of existing residual soil contamination.

Given the plume condition of Figure 2, existing monitoring wells may be used at the site to further
characterize portions of the site relative to the plume, depending on their location:

• Upgradient and downgradient areas

• Plume core and plume periphery, and unaffected areas

Upgradient and downgradient areas are unaffected by contamination. They are outside the plume

boundary and represent background conditions for the biogeochemical environment. Wells spread

over a wide Upgradient and downgradient area also allow, through water level measurements,

definition of the direction of groundwater flow. "Leading edge" wells separate the plume from

unaffected areas in the direction of flow, and lie within the downgradient area.

The plume boundary contains (1) a core area, which is a subset of the entire plume area; and (2) the

remaining area of the plume (outside the core), which is the plume periphery. Wells within the core

may lie within an anaerobic biogeochemical environment. Within the plume periphery, zones of

aerobic and anaerobic biodegradation may exist. Wells generally in the core area and extending some
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unknown distance beyond will aid in determining if and where there is a change in the degradation

process from anaerobic to aerobic.

1.2.5 Monitoring Well Inventory
The RI/FS and Supplemental Investigation, plus RD investigations including Phase I SCAPS and

Phase n (MK Groundwater Investigation), resulted in a present configuration of 44 monitoring wells

and 12piezometers at the Popile site (MK 1999a). Otherwells existed at times in the past, but have
since been abandoned. Table 2 shows the current monitoring wells at the site.

The wells (Figure 1) are appropriately configured to monitor and investigate the nature and extent

of the contamination. The existing well configuration covers areas important to monitoring at any
site, including upgradient area, plume core and plume periphery, downgradient, and leading edge

areas.

1.2.6 Remediation by Monitored Natural Attenuation
Natural attenuation is the reduction in mass, concentration, or mobility of a COC with distance and

time due to naturally occurring processes in the groundwater system, such as physical, sorption, and
biodegradation. Physical and sorption processes result in the reduction of the concentration and/or

mobility of a chemical, but not its total mass. As a result, these processes are referred to as "non-
destructive" mechanisms. In contrast, chemical and biological reactions serve to reduce the total
mass in the aquifer and are referred to as "destructive" mechanisms.

MNA is a remedial option that can be used by itself or combined with other remedial approaches
(USEPA 1997a). It is not, however, a "presumptive" or "default" remedy; rather, it is one alternative
that may be evaluated along with other applicable remedies. USEPA does not consider monitored

natural attenuation to be a "no action" or "walk-away" approach. Instead, MNA is considered to be
one of multiple viable options that may be potentially appropriate for a limited set of site
circumstances where using MNA meets the applicable statutory and regulatory requirements.

The use of MNA, in combination with other remedial activities at a site, is subject to demonstration

that certain activities are taking place. These activities have been grouped, for regulatory evaluation

purposes, into three lines of evidence: primary, secondary, and tertiary. Primary lines of evidence

rely on historical data to determine if contaminant plumes are shrinking or stable. Secondary lines

of evidence include data that indirectly demonstrate that natural attenuation processes are active at

the site, such as monitoring indicator compounds (oxygen, nitrate, sulfate, iron, etc.) methane, and
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contaminant daughter products. Tertiary lines of evidence are the results of laboratory "microcosm"

or field studies that demonstrate microbial activity in the soil or aquifer material (USEPA 1997b).

Previous studies at the Popile site support, to varying degrees, each of the three lines of evidence

(Table 1). However, these studies have not tested for the existence of anaerobic organisms that may
be destructively reducing the mass of COCs. The existence of anaerobic organisms capable of

biodegrading the site COCs would provide further tertiary evidence that would be useful in

determining the appropriateness ofMNA at the Popile site. This SAP is designed in part to further

evaluate the potential for anaerobic activity at the Popile site.

1.2.7 Data Gaps
The current data gaps are as follows:

•— Confirmation of anaerobic activity in the aquifer

• Confirmation of a stable plume through monitoring of COCs on a regular basis
• Confirmation ofredox conditions and the extent of the aerobic zone

• Confirmation of alternate/ultimate breakdown products of biodegradation: chloride and

carbon dioxide

Previous studies have identified COC-tolerant aerobic organisms in the Popile soils and
groundwater. However, the existence of anaerobic organisms at the site has not been demonstrated.

This sampling plan details sampling that addresses the data gap regarding whether such anaerobic

organisms exist at the site, and to what extent they may be contributing to biodegradation.

Data from previous studies have not been able to identify a good aerobic zone within the aquifer.

This is the result, in part, of certain data readings that were considered to be unreliable for redox

conditions (dissolved oxygen, etc.). This sampling plan will outline additional sampling to fill the

data gaps surrounding redox and aerobic zone definition.

This SAP details a temporally-phased water quality sampling program that will assist in contaminant

plume monitoring. These plume monitoring samples will serve to confirm or refute the predictions

of the groundwater model, wherein the contaminant plume has been judged to be stable.
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Table 1 .<
Summary of Evidence Supporting Natural Attenuation at Popile

Lines of

Evidence /Prior
Investigation

Primary Lines of

Evidence: Stable or
Shrinking Plume

Secondary Lines of Evidence: Blogeochemic»I Environments Tertiary Lines of Evidence: Microbial Assays

RIaod
Supplemental
Data Reports

(CDM)

Initial monitoring network
showed no widespreadi
contamination, but by
definition, could not
establish any change from
earlier conditions.

Meso-Scaie
Bio-attenuation

Study (WES)

168 day study ofbiodegradation in cultivated soils cells showed peak CO, production
corresponding to oxygen depletion.

Results showed a trend in total PAH reduction and an increase in
microbial activity as measured by respiration and biomass. PCP
appeared to be recalcitrant, with no significant reduction in

concentration during the meso scale study.

Phase II RD
Data Collection
(MK 1999a)

East of the process ponds,
contamination is absent
within a travel distance of
185 feet after 50 years of
potential movement. Large
amount of time between
CDM and MK work, and
non-comparable well

networks, again preclude
direct temporal
comparisons.

Apparently stable plume.

Aerobic Environments-Noticeable features among four zones sampled (upgradient, source,
source periphery and down gradient were depressed oxygen levels and low microbial numbers
in the source area. In addition, whereas one out of four measurements in the up gradient zone
showed a CO, concentration greater than 100 mg/L, three out of eight measurements in the
source and source periphery zones showed elevated CO, concentrations. Although not
accompanied by significant increases in microbial populations, the elevated CO, concentrations
maybe indicative of zones of aerobic metabolism.

Anaerobic Environments - In anaerobic respiration, microbes use a chemical other than
oxygen as an electron acceptor to oxidize the organic contaminant. Common electron
acceptors in anaerobic respiration arc nitrate (N03'), sulfate (SO,2"), ferric iron (Fe"), or
manganese (Mn'*). Major byproducts are nitrogen gas (N,), hydrogen sulfidte (H,S), reduced
forms of metals, and methane (CH,), depending on the electron acceptor. Data did not indicate
overall trends in the levels of the anaerobic electron acceptors, although some localized effects
were seen. Source area well MW-18 contained 47 mg/L nitrite, which appears significant when
compared with the non-detectable levels in the other wells. However, there was no detectable

nitrite in any of the other samples from source area wells.

Total iron and dissolved iron concentrations appeared elevated in the source area. All total iron
measurements exceeded background levels, but concentrations were highest within the source
area. Concentrations ofFe2* and manganese were also higher in source area wells, possibly

indicating the presence of a reductive pathway. Chloride levels appeared to be elevated in all
wells, with the highest concentrations occurring within the source and source periphery areas,
possibly the result of reductive dechlorination of chlorinated organic compounds (USEPA,

1997).

Laboratory enumerations on soil did not identify PCP- or BaP-
degrading organisms. None of the plates containing PCP or BaP as
a sole carbon source supported any visible growth. Colonies were
identified that could grow in the presence of PCP and BaP; these
were identified as contaminant-tolerant populations. This would
seem to indicate that indigenous organisms are acclimated to certain
concentrations of site contaminants but there are no significant
populations present that utilize PCP or BaP for growth.

Contaminant-tolerant populations in some groundwater samples
were characterized as BaP-tolerant, but not PCP-tolerant. The
results were consistent with a model that assumes contaminant-
tolerant populations will become acclimated in areas where the
concentration of dissolved contaminant can support, but is not toxic

to, a degrading population. 1

Dissolved Oxygen level measurements and total heterotrophic plate
counts show sufficient oxygen and aerobic organisms present in
most of the samples to validate the assumption that any
biodegradation of PCP that might be occurring is an aerobic
process. It is also most likely true that anaerobic degradation is
occurring in zones where the dissolved oxygen levels are very low.

Weight of evidence supports the assumption that biological activity
is occurring but do not indicate that biodegradation is a dominant
mechanism for contaminant transformation or destruction.

vpd
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Table 1 (cent.)
Summary of Evidence Supporting Natural Attenuation at Poplle

Lines of
Evidence /Prtor
Investigation

Primary Lines of
Evidence: Stable or
Shrinking Plume

Secondary Lines of Evidence: Blogeochemical Environments Tertiary Lines of Evidence; HHcroblal Assays

Model Study
(MK 1999V)

Biodegradation is a
necessary condition for
stabilizing the

contaminants, and is the
sole mechanism responsible
for retracting the low
(single to tens of^g/L)
dissolved phase
contamination from where
they would have traveled
with sorption and
dispersion acting alone.

Basic input on biodegradation rates resulted in depressed dissolved oxygen from model output
very similar to the depressed pattern and range observed in the field.
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TABLE 2

MONITORING WELL INVENTORY

Monitoring Well

or
Piezometer

MW-01

MW-02

MW-03

MW-04

MW-05

MW-06

MW-08

MW-09

MW-10

MW-12

MW-13

MW-15

MW-18

MW-24

MW-25

MW-26

MW-27

MW-28

MW-31

MW-32

MW-33

MW-34

MW-35

MW-36

MW-37

MW-38

MW-39

MW-40

MW-41

Top of Casing

Elevation

(ft, MSL)

187.99

188.05

187.22

186.76

188.19

186.81

208.59

207.98

194.82

199.55

187.36

195.37

198.42

213.31

213.52

200.40

190.36

188.33

194.33

187.24

191.66

186.32

188.64

189.63

189.76

190.67

190.38

191.47 .

192.48

Screened
Interval

(ft,bgs)

5.0 - 10.0

14.0 - 24.0

28.5-38.5

5.0-10.0

14.0 - 24.0

9.0 - 29.0

9.0 - 14.0

41.0-51.0

7.0 - 17.0

7.0-17.0

4.0-14.0 .

35.0 - 45.0

10.0-20.0

20.0 - 30.0

56.0 - 66.0

18.0-28.0

23.0 - 28.0

25.0 - 35.0

29.5-32.0

20.0 - 30.0

23.0 - 33.0

20.0 - 30.0

20.0 - 30.0

40.0-50.0

20.0 - 30.0

9.0-19.0

20.0 - 30.0

20.0 - 30.0

20.0 - 30.0
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TABLE 2 (cont.)
MONITORING WELL INVENTORY

Monitoring Well

or
Piezometer

MW-42

MW-43

PZ-02

PZ-03

PZ-04

PZ-08

PZ-09

OW-1

Top of Casing

Elevation

(ft, MSL)

195.01

200.98

186.64

189.11

188.37

196.19

194.14

188.54

Screened

Interval

(ft, bgs)

20.0 - 30.0

20.0 - 30.0

12.5 -15.0

12.0 -14.5

12.5 - 15.0

12.5 - 15.0

12.5 - 15.0

30.0 - 35.0

Note: All listed wells and piezometers to have water level measurements taken for all sampling events.
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2.0 Phase III Investigation and Sampling Program Overview

2.1 Field Program Objectives
This proposed post-groundwater modeling five-year monitoring program is herein designated the

Phase in investigation program of the RD activities. The Phase HI investigation and sampling

program will have three main objectives:

• To prove the primary line of evidence of a stable or shrinking plume by providing a five-year,
temporally-phased groundwater monitoring program to test me predictions of the groundwater

model and calibration, and to better understand the redox conditions within the aquifer.

• To confirm a secondary line of evidence for natural attenuation by measuring and confirming
redox conditions within the aquifer and to identify the extent of the aerobic zone and confirm

aerobic breakdown products.

• To test the tertiary line of evidence by testing for anaerobic organisms in Popile groundwater
that may contribute to the destructive biodegradation of COCs. Previous sampling and

groundwater modeling studies have shown that anaerobic degradation is most likely occurring

in zones where the dissolved oxygen levels are very low. However, specific anaerobic
bacteria capable ofbiodegrading the site COCs have not been investigated in previous work.
This study will attempt to identify anaerobic organisms that are contributing to the natural

attenuation process at the Popile site in an attempt to augment tertiary evidence for MNA.

Identification of such organisms will be performed by means of laboratory DNA identification

and lipid analysis.

Each objective will require collection of data on various parameters. Section 3 summarizes the
parameters to be measured for each objective.

2.2 Data Quality Objectives
Data Quality Obj ectives (DQOs) are qualitative and quantitative statements which specify the quality
and quantity of the data required to support decisions during remedial response activities (USEPA

1994). The DQO process is a step-by-step planning tool developed by the U.S. Environmental

Protection Agency's (USEPA) Quality Assurance Division that, when implemented, is intended to

result in specification of the optimum samplingplan that will accomplish the obj ective. This process

will be used to identify:
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• The number and locations for samples to investigate the existence of anaerobic organisms that

may be contributing to the biodegradation ofCOCs at the Popile site.

• The number and locations of samples to define more accurately the aerobic zone in the aquifer

and to understand better the redox conditions within the aquifer.

The current monitoring wells are appropriately configured to monitor and investigate me parameters

of interest (MK 1999b). Given this situation of ample site coverage, no additional wells need to be
installed to accomplish the goals of this sampling plan.

2.2.1 DQOs for Anaerobic Organism Investigation

Step 1: State the Problem
The problem is to determine if anaerobic organisms exist in the groundwater at the Popile site

that can contribute to the biodegradation and natural attenuation of the COCs present at me

site.

• Step 2: Identify the Decision
The decision will be whether to add anaerobic organisms to the tertiary evidence category,

for natural attenuation at the site.

• Step 3: Identify the Inputs to the Decision

The inputs to the decision will be the new data collected under this sampling plan (Table 3).
These data will consist of groundwater samples to be analyzed by a laboratory. Specifically,

DNA identification and lipid testing will be performed to determine which anaerobic
organisms are present that may contribute to biodegradation and natural attenuation at the

Popile site.

• Step 4: Define the Study Boundaries:

The study boundaries will be the Popile site, specifically the groundwater aquifer beneath the

site. The time frame for assessing anaerobic organisms is once only to test for their presence.

• Step 5: Develop a Decision Rule:

Ifspecific organisms contributing to anaerobic biodegradation are identified by laboratory

DNA testing, then these findings will be added as tertiary line of evidence of natural

attenuation at the site. If no such organisms are found, then no additional evidence will be

contributed for the tertiary line of evidence for biodegradation.
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• Step 6: Specify Limits on Decision Errors
Limits on decision errors will correspond to laboratory errors for the analytical processes used

for the DNA identification and lipid analysis testing. Statistically-based limits will not be

imposed. One source of environmental laboratory testing for DNA identification and lipid

analyses is Microbial Insights, Inc. ofRockford, Tennessee.

• Step 7: Optimize the Design
The sampling is capable of being performed in a single field mobilization.

2.2.2 DQOs for Redox Condition Investigation and Plume Monitoring

Step 1: State the Problem

The problem is to confirm the redox conditions found during previous sampling in the aquifer

and to define the extent of the aerobic zone, and to confirm that the groundwater plume is

stable and not migrating towards Bayou de Loutre.

• Step 2: Identify the Decision
The decision will be whether to recalibrate the groundwater model and rerun the numerical
model.

• Step 3: Identify the Inputs to the Decision

The inputs to the decision will be the new data collected under this sampling plan (Table 2).

These data will include groundwater samples from the aquifer at predefined temporal

intervals.

• Step 4: Define the Study Boundaries:
The spatial study boundaries will be the Popile site, including the groundwater aquifer

beneath. The time frame for the study and duration of the measurements will be five years

to allow for the detection of potential changes in the groundwater flow and contamination

patterns.

• Step 5: Develop a Decision Rule:

IfCOCs do not appear in the nearest and as-yet unimpacted leading edge monitoring wells

(MW-01, PZ-02, MW-28, MW-04, MW-37, MW-39, and MW-40), then MNA can be

considered. If COC concentrations appear or increase in those monitoring wells, then the

remedial approach of MNA will be reassessed to determine if continuation of the approach
is justifiable.
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Step 6: Specify Limits on Decision Errors
Limits on decision errors will correspond to laboratory and measurement errors for the various

parameters to be monitored (water levels, dissolved oxygen, chloride, carbon dioxide. Eh,

pH). Statistically-based limits will not be imposed.

Step 7: Optimize the Design
The sampling will be performed at predefined temporal intervals to limit field mobilizations

and analytical costs.
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TABLE 3
POPDLE, INC. SUPERFUND SITE

POST-GROUNDWATER MODELING SAMPLING PARAMETERS, LOCATIONS, AND FREQUENCY

Location

Plume Core

i

Plume

Periphery

Leading Edge

Well
or

Piezometer

MW-15

MW-18

MW-31

MW-41

MW-42

MW-26

MW-27

MW-43

PZ-03

MW-33

MW-01

PZ-02

MW-40

MW-37

MW-39

Screened
Interval

(ft. bgs)

35.0 45.0

10.0 - 20.0

8.0-13.0

20.0 - 30.0

20.0 - 30.0

18.0-28.0

23.0 - 28.0

20.0 - 30.0

12.0 - 14.5

23.0 - 33.0

5.0 - 10.0

12.5 - 15.0

20.0 - 30.0

20.0 - 30.0

20.0 - 30.0

Contaminant Monitoring
(Semi-Volatiles, Phenols)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Water Quality

Parameters

(d,co,,N03,so<,
Fe^Fe^DO.Eh,

pH, CH,,, Nitrite)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Anaerobic

Organisms

(DNA Testing and

Lipid Analysis)

X

X

X

X

X

X

X

X

X

Comments

- Annually after first
four quarters for

contaminants

-MW-18 one time

only for contaminants
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TABLE3(cont.)
POPILE, INC. SUPERFUND SITE

POST-GROUNDWATER MODELING SAMPLING PARAMETERS, LOCATIONS, AND FREQUENCY

Location

Downgradient

Well

or
Piezometer

MW-04

MW-28

Screened

Interval

(ft.bgs)

5.0 - 10.0

25.0 - 35.0

Contaminant Monitoring

(Semi-Volatiles, Phenols)

X

X

Water Quality

Parameters

(C1,CO,,N03,S04,
Fe^Fe^DO^h,

pH, CH,,, Nitrite)

X

X

Anaerobic

Organisms

(DNA Testing and
Lipid Analysis)

Comments

- One time only for all
tests

Sampling Frequency (unless otherwise restricted by comments)
Water Levels: quarterly for two years; annually thereafter (years 3 through 5)

Contaminants: quarterly for two years; annually thereafter (years 3 through 5)

Water Quality Monitoring: quarterly for one year, semi-annually during year two; annually thereafter (years 3 through 5)

Note: CIL monitored quarterly for one year only

Anaerobic Organisms: one-time event
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3.0 Redox Investigation Sampling and Plume Monitoring Plan

3.1 Scope of This Plan
The following text states the media to be sampled, which locations will be sampled, which

parameters will be analyzed, and when those samples will be collected as part of a five-year

sampling and monitoring schedule. In that regard, it relies on Standard Operating Procedures (SOPs)

previously developed (MK 1998) for the sampling protocols. However, parameters that are

particularly sensitive to exposure to the atmosphere (pH, temperature. Eh, DO, and alkalinity) should
be measured with flow-through measuring systems. Appendix A provides product literature on such
devices. Figure 3 (Section 1) shows the monitor well locations.

Samples will be collected and analyzed by both off-site laboratory methods and field methods. The

analytical methods and field procedures, including sample handling, chain-of-custody procedures,

field sample custodian, sample numbering, sample labels, chain-of-custody record sheets, custody
seals, sample shipment, laboratory custody procedures, and off-site laboratory analytical procedures

(including PAHs, phenols, water quality parameters, and microbial counts), and field analyses can
follow previously established practices and protocols (MK 1998), or similar SOPs.

One parameter to be measured in this sampling is dissolved hydrogen. This is a specialized test

which will follow Microseeps' (Pittsburgh, Pennsylvania) field operating procedures and fixed-base
laboratory methods. Appendix B contains product literature describing Microseeps' gas stripping
cell. Microseeps should be contacted at (412) 826-5245 before undertaking the sampling.

Other field and project procedures such as decontamination of field equipment, waste management

and investigation derived wastes (EDW), health and safety, documentation (field log book, field

forms, scheduled reporting, etc.) can be performed in accordance with established procedures and

protocols (MK 1998), or similar SOPs.

3.2 Classification of Wells
The following wells are grouped to suit different data needs:

Leading edge wells (MW-01, MW-37, MW-39, PZ-02, and MW-40) provide a basis for
confirming that the plume is not expanding to impact additional areas, and will be sampled
for contaminant monitoring parameters, and water quality (biogeochemical environment)

parameters.
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• Downgradient wells (MW-04 and MW-28) will be sampled once in the event that initial
sampling shows a detection in leading edge wells.

Plume periphery wells (MW-26, MW-27, MW-33, MW-43, and PZ-03), typically in the

single and low-double digit microgram per liter (̂ g/1) concentration range for PCP, will be

monitored to determine if contaminant concentrations and the biogeochemical environment

are stable over time, and will be sampled for contaminant monitoring parameters and water
quality (biogeochemical environment) parameters. However, water quality parameters will

be measured on a less regular basis, as their intent is to confirm depressed dissolved oxygen

that has already been documented.

Plume core wells (MW-15, MW-18, MW-31, MW-41, and MW-42), generally with a greater

than a 100 /^g/1 dissolved concentration for PCP, will be monitored for source area
concentrations over time, and will be sampled for contaminant monitoring parameters, water

quality (biogeochemical environment) parameters, and anaerobic organisms. However,

contaminants will not be measured regularly in highest-concentration well MW-18, as its
concentration is near the solubility limit for PCP, is situated in contact with residual NAPL,

and has a concentration that is not likely to change with time.

3.3 Water Levels
Water levels will be measured in all accessible wells and piezometers (on-site and off-site). Water

levels can be measured per SOP 10-GW-01 (MK 1998), or equivalent SOP. Water levels will be

measured quarterly for two years to ensure that seasonal fluctuations are observed. After two years,
water levels will be measured on an annual basis until five years of monitoring has been completed.

Table 2 (Section 1) indicates the complete well inventory at the site.

3.4 Groundwater Sampling
Overall, groundwater sampling from selected wells will be conducted quarterly for two years and
yearly thereafter until five years' data have been collected. As indicated on Table 3, target suites of
analytes may include, depending on the well classification, semi-volatile organic compounds
(SVOCs), phenols, and/or water quality parameters. Table 3 also indicates the times when specific
types of analyses should be performed. The following subsections indicate the analytical suites,

laboratory methods, and field procedures groundwater sampling.

3.4.1 Contaminant Monitoring Parameters

Analytical methods and field procedures for testing the contaminants at the site are listed in Table

4. Contaminant monitoring locations are limited to plume wells (core and periphery) where
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concentrations are not affected by the presence ofNAPL, and leading edge wells for detection of
contaminant movement in the direction of groundwater flow. Background wells need not be

sampled for site contaminants. Target analytes for the plume monitoring will be SVOCs, and

phenols.

Note that on Figure 3, wells MW-26 and MW-43 are situated near the toe of the soil cell. This

distinction should be recognized in the event that their contaminant concentrations increase to a

greater degree than other peripheral wells, as the soil cell could be a potential source of

contamination.

3.4.2 Biogeochemical Parameters
Analytical methods and field procedures for testing the biogeochemical environments are listed in

Table 5. Laboratory and field objectives for analyte sensitivity and precision are presented in Table

6.

Target analytes for the plume monitoring will be chloride, carbon dioxide, nitrate, nitrite, iron,

manganese, sodium, dissolved oxygen. Eh, pH, temperature, alkalinity, conductivity, hydrogen, and

methane.

3.5 Anaerobic Organism Investigation
Table 7 shows the analytical methods and field procedures for anaerobic organism testing. Sampling
for anaerobic organisms that assist in biodegradation will be performed a single time coinciding with

the first quarterly water level sampling event.
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TABLE 4

CONTAMINANT GROUNDWATER MONITORING PARAMETERS AND METHODS

Matrix

Water

Water

Analyte

Phenols

SVOCs

Method/

Reference

Modified EPA
Method 8270

EPA Method

8270/GC-MS

Comments

Gas chromatography;

GC/MS

Data Use

Monitoring of

groundwater plume

advancement

Recommended

Frequency

of Analysis

Year 1: Quarterly

Year 2: Semi-annually

Years 3-5: Annually

Sample Volume,

Sample Container,

Sample Preservation

Two one-L amber glass

containers with teflon
lids; Cool to 4° C

Two one-L amber glass
containers with teflon
lids; Cool to 4° C

Field or

Fixed-Base

Laboratory

Fixed-base

Fixed-base
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TABLES
BIOGEOCHEMICAL GROUNDWATER PARAMETERS AND METHODS

Analyte

Chloride

(Cl-)

CO,

1

N03

Nitrite

SO,,

Fe"2

Fe'3

Dissolved

Oxygen

(DO)

Method/

Reference

Mercuric nitrate

titrationA4500-

Cl-C

HACH Method

CA-23

Iron
chroniatography

Method
353.2/353.3

Iron

chromatography

HACH Method

IR-18A

DO meter

Comments

Ion Chromatography

Method E300; Method

SW9050 may also be
used

Colorimetric method

Method E300 is a

handbook method.

HACH Method 8051 is

a colorimetric method;

use one or the other

Colorimetric method

Refer to Method A4500

for a comparable

laboratory procedure

Data Use

Final product of chlorinated

solvent reduction; can be

used to estimate dilution in

calculation of rate constant

Indicator ofbioactivity

Substrate for microbial
respiration if oxygen is

depleted

Substrate for anaerobic

microbial respiration

Electron acceptor for

anaerobic respiration

Concentrations less than 1

mg/L generally indicate an

anaerobic pathway

Recommended

Frequency

of Analysis

Yearl:

Quarterly

Year 2:
Semi-annually

Sample Volume,

Sample Container,

Sample Preservation

Collect 250 mL of water

in a glass container

Collect up to 40 mL of

water in a glass or

plastic container;

Collect one 250 mL of
water in a glass or

plastic container; add

H,S04 to pH less than 2;
cool to 4° C

Collect up to 40 mL of

water in a glass or

plastic container; cool to

4°C

Collect up to 40 mL of

water in a glass or

plastic container

Measure DO on site

using a flow-through

cell

Field or

Fixed-Base

Laboratory

Fixed-base

Field

Fixed-base

Fixed-base

Field

Field
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TABLE 5 (cont.)
BIOGEOCHEMICAL GROUNDWATER PARAMETERS AND METHODS

Analyte

Eh

pH

. H, ,

CH4

Mn

Na

Method/
Reference

Field probe with

direct reading

meter

Field probe with

direct reading
meter

Microseeps Gas
Stripping Cell

Kampbell et al.

orSW3810,
modified

SW6010

Comments

Field

Specialized analysis

Method published by

EPA researchers

Data Use

Aerobic and anaerobic
process are pH sensitive

Aerobic and anaerobic
process are pH sensitive

To determine the terminal
electron accepting process;
predicts the possibility for
reductive dechlorination

The presence of CH4

suggests biodegradation of
organic carbon via

mefhanogenesis

Monitor anaerobic activity

Serves as a control or check

on anthropogenic or

alternative sources ofCl'

Recommended

Frequency

of Analysis

Year 1:

Quarterly

Year 2:
Semi-annually

Sample Volume,

Sample Container,

Sample Preservation

Flow-through cell.

Flow-through cell.

Sampling at well head
requires the production
of 100 mL per minute of
water 30 minutes

Collect water samples in
50 mL glass serum
bottles with butyl

fray/Teflon-lmed caps;
add ILS04 to pH less

than 2; cool to 4° C

CoHect 500 mL in a

plastic container; add

HN03 to pH <2; cool to

4°C

Field or

Fixed-Base

Laboratory

Field

Field

Field

Field mobile
lab is recom-
mended

Fixed-base

Fixed-base
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TABLE 5 (cont.)
BIOGEOCHEMICAL GROUNDWATER PARAMETERS AND METHODS

Analyte

Alkalinity

Conductivity

Temperature

Method/
Reference

HACH alkalinity

test kit Model

ALAPMG-L

E120.1/SW9050,
direct reading

meter

Field probe with

direct-reading

meter

Comments

Phenolphthalein method

Protocols/Handbook
methods

Field only

Data Use

Water quality parameter

used to measure the

buffering capacity of
ground water; can be used

to estimate me amount of
CO^ produced during

biodegradation

Water quality parameter
used as a marder to verify

that site samples are

obtained from me same
groundwater system

Well development

Recommended

Frequency

of Analysis

Sample Volume,

Sample Container,

Sample Preservation

Collect lOOmL of water

in a glass container

Collect 100 to 250 mL
of water in a glass or

plastic container

Not applicable

Field or
Fixed-Base

Laboratory

Field

Field

Field
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TABLE 6

OBJECTIVES FOR ANALYTE SENSITIVITY AND PRECISION

Matrix

Water

Water

Water

Water

Water

Water

Water

Water

Water

Analyte

Chloride (Cl")

CO;

N03

Nitrite

SO,

Fe^

Fe^

Dissolved

Oxygen (DO)

Eh

Method/

Reference

Mercuric nitrate

titrationA4500-
Cl-C

HACHMemod

CA-23

EPA Method
353.2/353.3

Iron

chromatography

HACH Method
IR-18A

HACH Method

IR-18C

DO meter

Field probe with

direct reading

meter

Minimum Limit

of Quantification

Img/L

1 ppm

O.lmg/L

5mg/L

0.5 mg/L

0.2mg/L

NA

Precision

Coefficient of Variation

of 20 percent

Coefficient of Variation

of 20 percent

Standard deviation of
O.lmg/L

Coefficient of Variation

of 20 percent

Coefficient of Variation
of 20 percent

Coefficient of Variation

of 40 percent

Standard deviation of

0.2 mg/L

± 2 millivolts

Availability

Common laboratory

analysis

Readily available

field instrument

Common laboratory
analysis

Common laboratory

analysis

Common field
analysis

Common field

instrument

Common field meter

Potential Data Quality Problems

"——

Instrument must be properly

calibrated

Must be preserved; short holding
times

Fixed-base

Possible interference from
turbidity (must filter if turbid).

Keep out of sunlight and analyze

within minutes of collection.

Improperly calibrated electrodes,

or bubbles behind the membrane,

or a fouled membrane, or

introduction of atmospheric

oxygen during sampling

Instrument must be properly

calibrated

FAKoenIflVTERCVrOI B\SAPWnald1 .wpd 3-8 (Final, September 1999)
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TABLE 6 (cont.)
OBJECTIVES FOR ANALYTE SENSITIVITY AND PRECISION

Matrix

Water

Water

Water

Water

Water

Water

Water

Water

Analyte

pH

H,

C%,

Mn

Na

Alkalinity

Conductivity

Temperature

Method/

Reference

Field probe with

direct reading

meter

Microseeps Gas

Stripping Cell

Kampbell et al.

orSW3810,
modified

SW6010

HACH alkalinity

test kit Model

ALAPMG-L

E120.1/SW9050

direct-reading

meter

Field probe with

direct reading

Minimum Limit

of Quantification

0.1 standard units

0.1 nM

1/^g/L

Img/L

50mg/L

50 ̂ S/cm2

0 degrees Celsius

Precision

0.1 standard units

Standard deviation of

0.1 nM

Coefficient of Variation
of 20 percent

Coefficient of Variation
of 20 percent

Standard deviation of 20

mg/L

Standard deviation of

50^S/cm2

Standard deviation of 1

degree Celsius

Avaflabuity

Common field meter

Specialized analysis

Specialized

laboratory analysis

Common laboratory
analysis

Common field

analysis

Common field probe

Common field probe

Potential Data Quality Problems

Improperly calibrated instrument;

time sensitive

Numerous

Sample must be preserved against

biodegradation and collected

without headspace (to minimize

volatilization).

Possible colloidal interferences

Analyze sample within one hour

of collection

Improperly calibrated instrument

Improperly calibrated instrument;

time sensitive

3-9 (Final, September 1999)
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TABLE?
GROUNDWATER MICROBIAL PARAMETERS AND METHODS

Location'

MW-15

MW-18

MW-31
MW-41
MW-42

i

Analyte

DNA

Testing

Lipid

Analysis

Method/

Reference

Microbial

Insights
Sphingomonas

(4.8)

Microbial

Insights
PLFA

Data Use

To determine presence or

absence of anaerobic
organisms in groundwater

Recommended

Frequency

of Analysis

Single

Sampling
Event

Sample Volume,

Sample Container,

Sample Preservation

- 1 to 2L of water required (2L

required if water crystal clear)

- Clean jar, plastic container, or whirl-
pack bag
- Place samples on ice (4° C) and ship
via overnight service

- Samples preserved with 10 mis

formaldehyde for each liter of water

Field or

Fixed-Base

Laboratory

Fixed-Base

Fixed-Base

3-10 (Final, September 1999)

001689



4.0 References

CDM Federal Programs Corporation, (CDM) 1992. Remedial Investigation /Feasibility Study for

the Popile, Inc. Site, El Dorado, Arkansas, June.

CDM, 1994. Supplemental Data Report for the Popile, Inc. Site, El Dorado, Arkansas, January.

Morrison Knudsen Corporation (MK), 1998. Field Sampling Plan for Phase II Ground-water

Investigation and Modeling. March.

MK, 1999a. Data Collection Summary Report for Phase II RD Groundwater Investigation.

February.

MK, 1999b. Groundwater Model Study of Natural Attenuation at the Popile, Inc. Superfund Site.

Final Report. July.

USACE, 1997. SCAPS Investigation Report, Popile .Superfund Site, El Dorado, Arkansas,

November.

U.S. Environmental Protection Agency (USEPA), 1993. Record of Decision Declaration and

Record of Decision Summary for the Popile, Inc. Site El Dorado, Arkansas, February.

USEPA, 1994. Guidance for the Data Quality Objectives Process. EPA QA/G-4. QAD. September.

USEPA, 1997a. Use of Monitored Natural Attenuation at Super fund, RCRA Corrective Action, and

Underground Storage Tank Sites. OSWER Directive 9200.4-17. Draft. December.

USEPA, 1997b. Issues Associated With Natural Attenuation. D.S. Tulis, USEPA.

http ://www.epa.gov/swerust/rbdm/issues.htm.

F:\Koeni(ftTERaToi8\sApvinai(ii.wpd 4-1 , (Final, September 1999)

001690



Appendix A

Flow-Through Cell Product Literature

001691



Multiprobe Sampling System geotech
flow-through analysis

pH • Temperature • Conductivity
ORP (redox) • Dissolved Oxygen • TDS

Cut Away View The U.S. Environmental
Protection Agency recom-
mends that specific measure-
ments be documented at the
field site when samples are
taken for further analysis. Prior
to the development of the
Multiprobe Sampling System
Flowcell, there has been no
simple, accurate way of doing
this especially in the often diffi-
cult conditions of field sam-
pling.

The Geotech System is a uniquely designed product which enables the user to utilize various
probes (up to five at exactly the same time on exactly the same sample). As the water enters
through the bottom, the flow is directed in a circular path to fill the chamber with minimal sample
agitation and exits through the top. As the water flows through the chamber, the pH, Temperature,
Conductivity, etc. can be monitored. When the readings stabilize, they can be documented and a
representative sample collected. There is no need to buy an all-new expensive system, since the
ports will accommodate any round probes with diameters ranging from 1/8" to 1". When replace-
ment or new meters and probes are necessary, we recommend ORION products. Oakton meters
are also available if desired.
These units can be used directly in-line with a ground water monitoring pump such as the Geotech
Bladder Pump, Redi-flo2 or Geotech Peristaltic Pumps. Other manufacturers' pumps will also work
with our system. The sample should be collected by the way of a two-way valve prior to passing
through the chamber. Geotech dispos-a-filters are easily incorporated into this system and are the
cleanest, most efficient, certified groundwater sampling filters available.

Geotech manufactures two types of flowcells:
The #930 which has a chamber volume of 1350cc and is used when purging 1 gpm to 3 gpm.
The #940 has a chamber volume of 250cc and is best when millipurging 100 milliliters to 1 gpm.

A choice of meters and sensors provides maximum economy and flexibility. The system can be con-
veniently carried when purchased with the rugged carrying case designed to hold all of the neces-
sary equipment

Geotech Environmental Equipment. Inc.
8035 East 40th Avenue

Denver, Colorado 60207
(303)320-1764 • (800)833-7938 • FAX (303) 322-7242

OytlOC) 061288 email: geotech@ix.netcom.com' website: www.geotechenv.com
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Multiprobe Sampling System QGOTeCH

specifications

Materials
Chamber top piece medical grade polycarbonate
Chamber bottom piece (high capacity) medical grade polycarbonate
Chamber bottom piece (low flow) machined acrylic
0-ring medical grade silicone
Clamp stainless steel
Grommets medical grade silicone
Gasket medical grade silicone
Pressure relief valve medical grade silicone
Legs anodized aluminum
Leg end covers red neoprene

Dimensions
inlet 3/8''
Outlet 1/2'
Flow cell leg length 12"
Width with clamp 8"
Grommets included accommodate .125 to .250", .250 to .375", .375

to .500", .500 to .675". .750 to
.875"

Grommet also available .875 to 1.00"
Parts kit includes grommet sizes .500 to .675", .375 to .500", .875

tol.OO
High capacity

Volume 1350 cc (cubic centimeters)
Flow rate 1 to 3 gpm (gallons per minute)
Height with fittings 9 inches
Weight 2 Ibs
Height with legs 18 inches

Milli-purge chamber
Volume of low flow chamber 250 cc
Flow rate 100 milliliters per minute to 1

gpm
Height with fittings 7 inches
Weight 4 Ibs
Height with legs 16 inches

Carrying case
Material PVC
Handles locking
Weight 4 Ibs
Depth 12"
Width 15"
Length 19.5"
Foam cut inserts ~ specific to model

Geotech Environmental Equipment. Inc.
8035 East 40th Avenue

Denver, Colorado 80207
(303)320-4764 • (800)833-7958 • FAX (303) 322-7242

email: geotech@ix.netcorn.com • website: www.geotechenv.com
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Multi-Parameter Meter geotech
pH - Conductivity • Dissolved Oxygen

Geotech Multi-Parameter Meter
pH/mVrC/ORP/Conductivity/Salinity/D.O. Hand(es are "P110"*11

• Built-in memory for 120 data sets
• AutoRead function for high reproducibility
• Continuous operation with plug-in AC power suply
• Automatic temperature compensation
• Automatic sensor recognition
• Automatic calibration of all sensors
• Impact-resistant antistatic ABS plastic housing
• Time controlled measurement over periods of up to

5 days

The Geotech Multi-parameter meter is both splash-proof (IP66)
and submersible (IP67), with AC power or rechargeable batter-
ies, perfect for use in the field, laboratories or production sites.
It offers simultaneous measurement of pH, ORP. Dissolved

f Oxygen, conductivity, salinity and temperature. You can con-
trol data output at 8 fixed intervals: 5s / 30s / Imin / 5min /
10min / 30 min / 60tnin. The datalogging function allows mea-
surements to be recorded over a long period of time.

You can store up to 120 points. It has a built-in memory for 120
data sets each with 3 measured values, date, time and identifi-
cation number.

The meter is available as a complete kit or in a meter package. The meter package includes the Multiparameter meter,
plug-in AC power supply, calibration and maintenance supplies, and operating instructions. It can operate for 150-800
hours with rechargeable batteries.

The complete kit includes Multiparameter meter, professional case with built-in workstation, set up, two probe stands,
two beakers, rubber field case and carrying strap with two sleeves, plug-in AC power supply, calibration and mainte-
nance supplies, electrodes and operating instructions,

All our Geotech Waterproof meters are compatible with the Geotech Multiprobe Sampling System. The probes fit
securely into the flow cell allowing simultaneous readings from samples directly in-line with your pumping system! This
helps to avoid the bias associated with exposure of samples to ambient air, and stagnant conditions. Using the Geotech
Multiprobe Sampling System with two Geotech Multiparameter Meters will give you direct, in-line simultaneous read-
ings for pH, Dissolved Oxygen, Conductivity, ORP, Temperature, Date, and time. Datalog the results to avoid human
error in the field! Store all components in the durable field carrying case for complete convenience and portability. We'll
be happy to help you set up a system that meets the requirements of your work site.

WE _WANTYOUR BUSINESS H

Geoiech Environmental Equipment, Inc.
8035 East 40th Avenue

Denver. Colorado 80207
(303)32CM(764 . (800)833-7958 . FAX (303) 322-7242

email; geotedi@ix.netcom.com • website: www.geotechenv.com

CBimiMvWUVaWfWnW C6OT39
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Multi-Parameter Meter geotech
pH • Conductivity • Dissolved Oxygen

Specifications
Specifications

Range/resolution

Accuracy (ti digit)

Temperature Comp.

Display

Sensor evaluation

Calibration alarm

^AutoRead

Calibration

Data memory

Data output

Interface

Certified to

Warranty

pH/mV Temperature D.O. Conductivity/Salinity

l|Js/cnri TO 500 rnS/cm
in A measuring ranges / 0.0 to 70.0ppt

02 eonoentration; 0,00 to 19.88pH.2.0010*16 OO/ .5.0 to 99.8S'C/
n>V;.l25010*1250 0.1 0.0 to 90.0 nig/

02 saturation: 0.00 to 19.89%
0,0 to 600%

±0.5% of valuepH: * 0.0V ±1 mV N/A ±1% of value /tO.1.0.0 to42.0 at 5 to 25°C

linear and non-linear functions
(or uiirapure and natural waters / nLF
natural waters

automatic via IMT
compensation from

automaCc-5 to+99.8»C N/A
(manual -20 to 130'C)
Oto-^O'C/NA

LCD display 60 x 35mm visible area, simultaneous display of measurement, temperature, special charac-
ters.

depends on calibration results, shown on display.

1 to 999 days. adjustable.

for pH, 02 and conductivity.

automatic calibration.

120 data sets.

via display or interface.

serial RS 232 interface, baud rate adjustable, bi-directional.

CE, TUV/GS, UL, CUL.

3 years.

The Geotech Multiprobe Sampling System, enables the oper-
ator to use up to five probes of varying sizes at exactly the same
time on exactly the same sample in-line with the sampling sys-
tem! As the water flows through the chamber, the various para-
meter readings can be monitored simultaneously. When the
readings stabilize, they can be manually documented or data-
logged and a representative sample taken immediately. These
units can be used directly in-line with a groundwater monitoring
pump such-as the Geotech Bladder Pump. Redi-Flo2 or the
Geopump Peristaltic Pump. The Multiprobe Sampling System is
available in the standard or low flow model.

Geotech Environmental Equipment, Inc.
8035 East 40th Avenue

Denver, Colorado 80207
(303)320-4764 * (800)833.7958 • FAX (303) 322-7242

email: geotech@ix.netoom.com • website; www.geotechenv.eom
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eotech
***** Facsimile Transmission *****

Date : August 18, 1999

Pages ; ̂

To

Pax Phone : 303-948-4010

From : Greg Wooldridge

Subject : Flow Cells.

Here is the pricing information that you requested. When you are
ready to order please call Geotech at 1-800-833-7958!

Quantity Item/Description Price Extended Price

1 #82200001 High Volume Flow Cell $ 595.00 each

1 #82200002 Low Volume Flow Cell $ 895.00 each

1 #82200003 Flow Cell Case $ 125.00 each

1 #72105000 Multi-Parameter $1/810.00 kit
Meter Kit

1 #12105001 ORP (eH) Probe $ 113.00 each

1 ' #12105002 3 Meter Cable For ORP $ 29.00 each

These are in stock and available for immediate delivery. This pricing
is good per this quote for the next 30 days. If you need to delay
your order beyond 30 days, please call Geotech to confirm exact
pricing.

I am including product information for your convenience.

You may reach me at 1-800-833-7958_to place your order.

And remember..."we want your business I " ™ "

Geotech Environmental Equipment. Inc.
8035 East 40th Avenue

Denver, Colorado 80207
(303)320-4.764 • (800)833-7958 • FAX (303) 322-7242

email: geotech@ix.netcom.com • website: www.geotechenv.com
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Rental Equipment geotech

•Redi-FIo2 pump on reel w/converter...................................,$400.00........ $175.00
•Redi-Flo2 pump only, (choice of reels)................................$200.00..........$85.00
•Redi-FIo2 Converter only, 115VAC or 230VAC ...................$250.00 ..........$95.00
•Generator, Honda 3500SX ............................,.....................$200.00 ..........S75.00
•Peristaltic Pump, Geopump™ ................................................$85.00..........335.QO
•Easy Load Pump Head .........................................................$10.00............$5.00
•Rechargeable Battery and Charger.......................................$l5.00............$5.00cs

^̂ B ĴĴ ŷĴ ^̂ ŷ q Ĵ̂ Mgî JiiBĵ ^

•PlD.MJniRAE.............................................,.........,.,........,.$225.00 ..........$75.00
•Turbidity Meter, Hach 2100P .................................................$95.00 ..........$35.00
•PHA-100, In-Situ Hydrocarbon Analyzer.............................$650.00........ $200.00
•pH Meter. Oakton or Orion.................................................... $85.00. .........$35.00
•pH Meter w/ORP. Oakton or Orion........................................$95.00..........$40.00
•Conductivity Meter, Oakton or Orion .....................................$75.00..........$30.00
•Dissolved Oxygen Meter, Orion...........................................$i35.oo.......... $80.00

(Includes 1 membrane cap)
•Extra Membrane Caps ..—.......................................................................„......„... .......$35 .oo
•Multi-Probe monitoring Chamber (flow cell) ........................$155.00 ..........$55.00

(Includes grommet set & 0 Ring)

WATER 7 iNtERr^CEMET^^^^^^^^^^

•Water Level Meter, 200 feet..................................................$95.00..........$40.00
•Water Level Meter, 500 feet.................................................$H5.00 ..........$50.00

•interface Meter, 150 feet .....................................................$200.00..........$80.00
•Interface Meter, 300 feet .....................................................$250.00........ ̂ $95^00

Daily price after the first week. reverts to Weekly price divided by 5.

ALL EQUIPMENT LISTED IS ALSO AVAILABLE FOR PURCHASE

Geotech Environmental Equipment, Inc.
8035 East 40th Avenue

Denver. Colorado 80207
(303)320-4764 • (800)833-7858 • FAX (303) 322.7242

.email: geotech@ix.nBlcom.com
webslte: www.geotechenv.com
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http://www.niicroseeps.com/mna/H2intruct.htii4icroseep Gas Stripping Cell Instructions

Microseeps Gas Stripping Cell Instructions

Back to Microseeps Homepage

INSTALLATION AND OPERATION

To place the gas stripping cell into service:
Image 1. _______________ 1. Remove one of the cell

assemblies from the packing
carton. See Figure 1.

2. Image 1. Connect the inlet
tube of the cell to the outlet of
your pump. The inlet tube is
designed to connect to 1/4 O.D.
hard tubing. Secure the
connection using binder clips or
cable ties.

3. Insert the drain tube of the
cell into a waste container,
keeping the end of the tube at
the bottom of the container.
Any waste container of suitable
size may be used. A 2-Liter
soda pop bottle may be placed
in the waste container to
determine pumping flow rate.

4. Secure the cell assembly so
that the housing cover (stopper)
is above the glass housing (i.e.
upright). A ring stand and
clamp are recommended for this
purpose.

5. Turn the pump on and check
for leaks. If any leaks are found,
seal them before proceeding.

6. Image 2. Measure, in mL per
minute, the flow rate of the
pump. If a 2-Liter soda pop
bottle is used, the flow rate can
be determined by measuring
how many minutes it takes to
fill the bottle and substituting
the measured time into the
following equation:

1 of 5 9/8/99 U--35 A:
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Microseep Gas Stripping Cell Instructions
http://www.nucroseeps.com/inna/H2intruct.

Plow = 2000 mL/Time to fill (in
minutes)

Consult Table 1 to determine
the equilibrium time needed to
bubble strip at this flow rate.

Note: Use a flow rate between
100 mL/min. and 500 mL/min.
Do not turn off the pump.

back to top

7. Image 3. Unclamp the cell
assembly, invert it, and
re-secure the assembly in the
inverted position. Make sure the
drain tube is still in the waste
container and the end of the
drain tube is near the bottom of
the bottle.

8. Image 4. Connect the
stopcock to the syringe and the
needle to the stopcock (zoom in
on image). Place the stopcock in
the open position (so that the
stopcock handle is in-line with
the syringe). Draw the plunger
back on the syringe to the 20.0
mL mark pulling ambient air
into the syringe.

9. Image 5. Keeping the cell in
the inverted position, insert the
needle into the needle guide.
Pierce the septum and inject the
air into the cell creating the
bubble. Withdraw the needle
from the assembly and carefully
place the needle into the cover.
Do not discard the syringe
apparatus.
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ilictoseep Gas Stopping Cell Instructions

Image 6

10. Start timing and let the
groundwater pump through the
cell for time specified in Table
i for your particular pumping
speed. Meanwhile, be sure that
the sample vial is properly
labeled and that the flow rate
and any other relevant field data
are recorded in the field log.

Note: Be sure to keep the end of
the drain tube at the bottom of
the waste container. This will
insure that outside air is not
drawn into the cell. Failure to
do this will invalidate the
sample.

11. When equilibration time is
up, turn off the pump,
unclamp the cell, and re-clamp
it in its upright position. See
Image 1. Verify that the plunger
of the syringe is pushed all the
way in and that the stopcock is
in the open position.

12. Image 6. Insert the needle
into the needle guide and pierce
the septum. Withdraw 1 mL of
gas by pulling back on the
syringe plunger while holding
the syringe body in place.
Remove the syringe from the
cell and expel the sample.

13. Immediately re-insert the

3 of 5 9/8(99 It-35 M
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Microseep Gas Stripping Cell Instructions

needle into the needle guide and
pierce the septum. Withdraw a
15 mL sample of gas (being
careful not to pull any water
into the syringe). With the
needle still through the septum,
close the stopcock and
withdraw the needle from the
septum.

14. Image 7. Immediately insert
the needle through the septum
on the sample vial. Keeping the
syringe and vial "in line", open
the stopcock and completely
depress the syringe plunger
injecting the entire sample into
the vial.

15. Image 8. Keeping the
plunger depressed, quickly
remove the vial from the needle.
Your sample is now ready to be
packaged and shipped back to
Microseeps for analysis. Do not
cool the samples.

back to top

Decontamination/Cleaning

Pump at least 1 liter of potable
water through the cell. The cell
assembly is now ready for re-use.

The only expendable part of the
cell is the sampling septum (part
7). Normally, each septum may
be used for the collection of up
to 5 samples. If bubbles are
seen rising up from the septum
when the cell is inverted the
septum MUST be replaced.
Instructions for replacing the
septum are provided below.

back to top

SAMPLING QUESTIONS?

CALL MICROSEEPS AT 1-412-826-5245

MOM.- FBI. 7:30 AM TO 6 PM EST
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licroseep Gas Stripping Cell Instructions http://www.nucroseeps.com/mna/H2mtnict.htrc

8. Glass Housing

back to top .

——<D

Replacing the Sampling Port Septum

All part numbers refer to Figure 1.

Figure 1 . Cross section of Microseeps Gas
Stripping Cell

1 . Housing Cover
1. Remove the housing cover (part 1) from the

2. Jet Spray Nozzle glass, housing (part 8).

2. Use a handy, blunt tipped object to push the
replaceable septum (part 7) out of the housing
cover. The cover to a needle works well for this
purpose, but be sure that the needle is NOT in
the cover. Discard the old septum.

3. Nylon Tie

4. Inlet Tube

5. Needle Guide
Port

6. Drain Tube

7. Replaceable
Septum

4. Take a new septum and wet both the new
septum and the housing cover with potable
water.

5. Carefully using the same blunt instrument
used in step three above, slide the new septum
into the hole from which the old septum was
removed. The bottom of the new septum must
be flush with the narrow end of the housing
cover.

Figure 2. Cross
section of septum
bottle

1. Septum

2. Metal Closure

3. Glass vial

6. If the housing cover is not still wet, wet it again
with potable water. Place the bottom end of the
housing cover into the glass housing and push it
in until less than 3/8" are above the rim of the
glass housing. This may require some force.

7. Follow the cleaning procedures described
above to prepare the cell for a return to service.

back to top

Tablet.

Flow rate Sampling time
(mVmm) (min)
100-120 30
130-150 25
160-200 20
210-300 15
>300 10
Return to Step $
Back to Microseeps Homepage

5 of 5 9/8/99 U-.35 AS.
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