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January 29, 1999

Mr. Clifford Kirchof, Jr.

RMT, Inc.

11811 Interstate Highway 10 East, Suite 450
Houston, TX 77029-1954

Re:  North Penn Area 12 Superfund Site
Administrative Order for Remedial Design and Remedial Action
Docket No. I11-98-078-DC
Remedial Design Work Plan Approval/Modification

Dear Mr. Kirchof:

EPA has reviewed the revised Remedial Design Work Plan (“RD Work Plan”) that was
submitted by RMT, Inc. on January 19, 1999 on behalf of Schlumberger, Inc. EPA has found the
revised work plan to be acceptable with the exception of one deficiency found on page 7 of
Appendix A, Field Sampling Plan. In order to cure the deficiency, EPA hereby approves with
modification the RD Work Plan in accordance with Section XII1.C of the Administrative Order
for Remedial Design and Remedial Action, Docket No. I1I-98-078-DC. The RD Work Plan is
modified by deleting the phrase “unless purge parameters suggest no change in stability after the
midpoint of purge volume” from item 4 under the heading “For Wells Purged With High-Flow
Pumps”. This modification is made to make the well purging procedures consistent with current
EPA well purging procedures and policies.

The next activities required to be completed in accordance with the Project Schedule
contained in the approved RD Work Plan are listed below:

- Pmpa:aﬁon and submittal of the Water Line Final Design by February 15, 1999.

- Preparation and submittal of 1he Groundwater Treatment System Prelumnary
Design by March 31, 1999.

- Completlon of Pre-Desxgn samp!ing by March 31, 1999.

- Completios of the Groundwater Reinjection Evaluation and submittal of report by
April 30, 1999. :

- Completion of Preliminary Natural Attenuation Eval luation and submma.l of report
by Mav 31, 1999.

Customer Service Hotline: 1-800-438-2474
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If you should have any questions or if you would like to further discuss this matter, please
do not hesitate to call me at (215) 814-3198.

Sincerely,

(2o 7 P D

Patrick McManus
Remedial Project Manager

cc: Barbara Rudnick, 3HW43
Natalie Katz, 3RC22
Tim Cherry, PADEP
Dan Oman, RMT
Drew Diefendorf, RMT
Brian Curtis, Schlumberger
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Section 1
Introduction

On September 30, 1997, the United States Environmental Protection Agency (USEPA) issued its
Record of Decision (USEPA 1997a) for the North Penn Area 12 Superfund Site (Site). This
document set for the Agency’s rationale and selected remedy for addressing affected
groundwater at the site. The Record of Decision for the Site is based on the findings of the
Remedial Investigation/Feasibility Study (RI/FS) conducted by CH2M HILL and comprises
one of the primary reference documents that will be used during both Remedial Design (RD)
and Remedial Action (RA). 4

On July 22, 1998, USEPA issued an Administrative Order for Remedial Design and Remedial
Action (USPEA 1998 Administrative Order) under the Section 106A of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). This
Administrative Order outlines the work for the RD/RA.

The Record of Decision (ROD), issued at the completion of the Remedial

Investigation/ Feasibility Study (RI/FS) (USEPA 1996) (USEPA 1997), and the Administrative
Order establish levels of constituents detected in the groundwater and soils at the Site that
present a risk to human health.

As presented in the USEPA ROD, the objectives of the RD/RA are to:

a  Prevent exposure or potential exposure to groundwater that contains chemicals of concern
at the site at concentrations above the Maximum Contaminant Levels (MCLs) which are
the cleanup goals for the site.

= Use remedial technologies to reduce concentrations of site chemicals of concern to levels
that are below the MCLs.

A variety of remedies that address the remedial action objectives were presented in the FS. The
following remedy was selected in the ROD for the site by USEPA.

A groundwater extraction and treatment system will be installed at this site.

= A study will be conducted to determine what, if any, remedial measure(s) (including
natural attenuation or modification of the extraction system) may be needed or is
technically practicable to reduce site-related VOCs to MCL concentrations within a
reasonable time frame.

u  Analternative water supply will be extended to provide public water to residents whose
wells have been adversely affected or could potentially be adversely affected by
groundwater VOC from the site.

RMT, Inc. 1 Remedial Design Work Plan
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a  Long term groundwater monitoring will be conducted to evaluate the performance of the
groundwater extraction and treatment system and to ensure that all affected and
potentially affected residents are provided public water.

Schlumberger Resource Management, Inc. (Schlumberger) is one of the four respondents listed
on the Administrative Order. This document represents the first deliverable of the Remedial
Design Process.

RMT, Inc. 2 Remedial Design Work Plan
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| Section 2
Background Summary

The information contained in this Section was obtained from the North Penn Area 12
Superfund Site ROD (USEPA 1997a).

2.1 Site Description

The North Penn Area 12 Site includes the former Transicoil facility, which occupies
approximately 25 acres on Trooper Road in Worcester Township, Montgomery County,
Pennsylvania (Figure 1). The former Transicoil facility had been used for industrial and
manufacturing activities from approximately 1952 to 1991. Activities included the
manufacturing of electric motors for use by the aerospace industry. As part of the
manufacturing operations, trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1-TCA) and
possibly other solvents were used to degrease parts and equipment.

Adjacent to the former Transicoil facility is the former Control facility for a Nike Missile Battery
installation (PH-191) that had been operated by the U.S. Army (Figure 2). The former Nike
control facility property was used by the Army from 1954 to 1968 and was located on
approximately 12 acres of land. Both TCE and 1,1,1-TCA were used and disposed of at the
former Nike Control facility between 1954 and 1968. In 1975, about 9 acres of the property were
donated to Worcester Township and is now maintained as a park known as Nike Park. The
remaining portion of the property was assigned to the Commonwealth of Pennsylvania, and is
currently operated by Montgomery County as a rehabilitation center for the handicapped
known as the Center Point Training Center.

2.2 Site History

Sampling of soil and groundwater at the Transicoil facility in 1979, carried out by the
Pennsylvania Department of Environmental Protection (PADEP) (then the Pennsylvania
Department of Environmental Resources), indicated the presence of TCE and 1,1,1-TCA in
groundwater below both the Transicoil property and in several surrounding properties” wells.
Investigation of contamination at the Transicoil facility and in the surrounding area has been
conducted on several occasions since that time. An investigation in 1980 included: sampling
near a buried waste solvent tank; sampling of the contents of the waste solvent tank; sampling
from underground septic system distribution boxes; and soil sampling in the septic system
drain field area. Groundwater in two monitoring wells was also monitored for one year.

RMT, Inc. 3 Remedial Design Work Plan
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In January 1987, the Transicoil property was proposed for inclusion on the National Priorities
List. A soil-gas survey was completed on the Transicoil facility in 1988. A consent agreement
between USEPA and two potentially responsible parties (PRPs), Transicoil, Inc. and Eagle-
Picher Industries, Inc. (“Transicoil/ Eagle-Picher”) was executed in 1989 and led to the initiation
of a Remedial Investigation/Feasibility Study (RI/FS) at the Site. The RI/FS work plan was
submitted to USEPA Region III on May 18, 1990. USEPA subsequently approved the work plan
and the field work was started.

A soil-gas survey conducted by Transicoil/ Eagle-Picher in 1990 as part of the RI/FS indicated
elevated levels of volatile organic compounds (VOCs) near Building No.2 and the drum storage
areas. Levels of TCE and 1,1,1-TCA were very low, although significant concentrations of vinyl
chloride, a TCE and 1,1,1-TCA degradation product, was detected. A hydrogeologic study was
conducted in July and August 1988, and indicated the presence of a TCE plume that seemed to
be moving from east to west. Twelve monitoring wells were installed on and near the
Transicoil property between 1988 and 1990. Residential wells near the former Transicoil facility
were sampled in 1990 and again in 1991. During the residential well sampling, 13 home wells
were found to contain TCE above the safe drinking water Maximum Contaminant Level (MCL)
of 5 parts per billion (ppb). Transicoil/Eagle-Picher agreed, under an amendment to the
approved RI/FS work plan, to install and maintain carbon filtration systems on those home
wells, that exceeded the 5 ppb MCL for TCE.

All ongoing RI/FS activities were halted on January 7, 1991, when Transicoil/ Eagle-Picher filed
for relief under Chapter 11 of the bankruptcy code. At the time of the bankruptcy filing, the
RI/FS field investigation activities were in progress and no draft or final documents or reports
had been prepared. In accordance with the consent agreement, USEPA Region III assumed
responsibility for funding, management, and completion of all remaining RI/FS activities. The
tasks to be completed included air monitoring, soil sampling, surface water and sediment
sampling, residential well sampling, monitoring well installation, groundwater sampling,
geophysical logging, packer testing, pump testing, water level monitoring, wetlands
assessment, and preparation of all associated reports and documents.

As a result of residential well sampling conducted in 1995 by USEPA, additional residential
wells were found to be contaminated with TCE above the 5 ppb MCL for TCE. USEPA
subsequently issued an order to four PRPs that required the installation and maintenance of
carbon filtration systems on residential wells found to have concentrations of TCE above the
MCL. Periodic sampling of over 100 residential wells near the Site was also required to ensure

RMT, Inc. 6 Remedial Design Work Plan
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that TCE levels in residential water supplies would be maintained at safe levels. Fourteen
additional home wells have been provided carbon filters in accordance with the 1995 order.

2.3 Site Characteristics

Details on site characteristics can be found in the RI/FS and ROD. The following is a brief
summary of relative information.

Physiography

The North Penn Area 12 site is in the Triassic Lowland Section of the Piedmont Physiographic
Province. It has a surface elevation of approximately 480 ft above mean sea level. The northern
part of the site drains via several unnamed tributaries of Zacharias Creek; to the Schuylkill
River, and ultimately into the Delaware River. The southern part of the site is drained by
unnamed tributaries of Stoney Creek.

Bedrock Geology

The site is in the Triassic Newark Basin, and lies within the outcrop belt of the Lockatong and
Brunswick formations. The younger Brunswick Formation is on the order of 9,000 ft thick and
consists of thin, discontinuous beds of shale interbedded with mudstone and siltstone. Depths
to bedrock range from 3 to 12 feet.

Approximately 2,000 feet thick, the underlying Lockatong consists of massive beds of argillite
interbedded with thin beds of shale and siltstone. More resistant to erosion, the Lockatong is a
low ridge former.

The Brunswick and Lockatong formations dip to the northwest and the north at the average
angle of about 20 degrees and strike approximately northeast-southwest. A well-developed
system of nearly vertical joints is found in these bedrock units. The predominate set strikes
north-northeast, while the others strike northwest and east-northeast. Fractures were
confirmed in most wells, most commonly within 100 ft of the ground surface. This is well-
demonstrated in wells MW-1, MW-3, MW-9, T-3, T-5, T-6, and the Training Center well.
Shallow wells (<100ft), MW-2 and MW-6 through MW.-8, also demonstrated the presence of
fractures in the upper 100 ft of the subsurface. On-site fractures were observed to be frequently
vertical, while some were approximately horizontally and may represent bedding plane
partings. Many of these bedding plane partings appear to be open continuously.

RMT, Inc. 7 Remedial Design Work Plan
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Hydrogeology

The hydrogeology of the site is an anisotropic and heterogeneous system in which groundwater
occurrence and flow direction is complex. The primary porosity of fractured rock is very low,
and most groundwater is found in the secondary porosity of joints and bedding plane partings.
Groundwater in the shallow saturated zone of the Lockatong generally is under unconfined
(water-table) conditions. Groundwater in the deeper zone is probably confined, resulting in
local artesian conditions. The site appears to be a groundwater-recharge area, where its
location along the ridge acts as a groundwater divide. Depth to groundwater is approximately
60 ft. The hydraulic gradient slopes to the north to northwest and suggests a potential down-
dip flow component. Most of the residential wells in the area are located north and west of the
site; pumping from these residential wells is expected to increase the local hydraulic gradient
and enhance groundwater flow northwest from the study area.

24 Nature and Extent of Contamination

Air

Volatilization of VOCs to the atmosphere is not a significant risk at the Site due to the relatively
low levels in the soil. Air monitoring surveys conducted in 1995 found no detections of VOCs
attributable to the Site. No site-related metal contamination was identified as risk associated
with wind erosion and dust from construction is considered to be comparable to that from
other uncontaminated locations near the Site.

Soil Contamination

Soil gas samples collected in 1990 showed a maximum vinyl chloride concentration of 325 ppb
and a maximum TCE concentration of 14 ppb southeast of the parking lot and in the septic
drain field. One month later, however, samples showed very little VOC detected and vinyl
chloride was detected in only one sample at 3 pg/kg in the septic drain field. Soil sampling

conducted by USEPA in 1994 also showed very low concentrations of VOCs. Comparisons of
soil VOC levels with levels that could pose a risk to human health did not show any VOCs of
potential concern in the soil. Therefore, no soil remediation was required.

Results of 1994 USEPA sampling for inorganics suggest that the concentrations of arsenic,
beryllium, and manganese observed in soil at the site are considered to be naturally occurring
and are not considered to be a result of activities at the Site. Therefore, no remediation for
inorganics in soil was required.

Surface Water

Surface-water samples were collected in March 1995 from ponds, a spring, and in creeks at
locations representing areas that could potentially be affected by the Site and areas not affected

RMT, Inc. 8 Remedial Design Work Plan
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by the Site. No VOCs or semi-volatile organic compounds (SVOCs) were detected in any
surface water samples.

Surface-Water Sediment

Sediment samples were collected in March 1995 from the same five locations sampled for
surface water. The inorganic elements arsenic, beryllium, and lead were detected in sediment
samples but, with the exception of lead, were below the lowest toxicological screening levels for
sediments. Lead is not considered to be Site-related and no clear path exists for surface-water
drainage from the Site to the area where the highest lead levels were found.

On-Site Groundwater

Groundwater samples were collected by Transicoil in August 1988 and by USEPA in March
1995 from production and monitoring wells (MWs) installed on the Transicoil property, the
former Nike property, and adjacent properties. TCE and tetrachloroethene (PCE) were found at
levels exceeding drinking water standards in some samples. In addition, 1,1,1-TCA, 1,1-
dichloroethene (1,1-DCE), Freon-113, and arsenic were detected. The highest levels of VOCs in
1995 were detected in MW-3 and MW-1 (TCE at 88 ppb, PCE at 3 ppb; and TCE at 380 ppb, PCE
at 25 ppb, respectively); both are located northwest and downgradient of the septic drain field.
Wells in the southeastern part of the Site had very low levels of VOCs.

Levels of TCE over time appear generally to be decreasing in both production monitoring wells
T-3 and T-5. Samples from MW-1 through MW-5 also show a decrease in TCE concentration
between 1988 and 1995. Although these data indicate that high concentrations near the
Transicoil property are dissipating, the more recent data from T-6, indicated that this well had a
concentration of TCE which was higher in 1995 than it had been in the past sampling episodes
(100 ppb in 1995 compared to 33 ppb in 1988). The concentration of 1,1,1-TCA decreased
between 1988 and 1995 in all wells sampled.

Groundwater in Residential Wells

Several residential wells surrounding the Transicoil property have detectable levels of TCE,
1,1,1-TCA, Freon-113, and other chlorinated organic compounds. These wells are primarily
located to the west, northwest, and northeast of the Transicoil property, although five wells to
the southwest and southeast of the property also showed low detectable levels of
contamination. Most of the TCE detections are located northwest of the Transicoil property, in
Blocks Number 15 and 17 on either side of Valley Forge Road (see Figure 3). Two adjacent
wells (Lots 17-46 and 17-52, located approximately 1,500 feet west-northwest of the Transicoil
property,) were found to have TCE concentrations of 200 ppb and 180 ppb, respectively in
January 1995 and concentrations of 130 ppb and 120 ppb, respectively in November 1995. One
residential well located further west of the Transicoil property site (Lot 15-10) was found to

RMT, Inc. 9 Remedial Design Work Plan
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have 40 ppb of TCE. In addition, TCE levels in excess of MCLs also were found north of the
Transicoil property in Block 14A, with concentrations in adjacent lots along Heebner Road
ranging from 8 to 24 ppb.

Some residential wells also had detectable levels of Freon-113 (for which no published standard
is available) and of 1,1,1-TCA. Levels of 1,1,1-TCA were well below MCL for drinking water in
all residential wells sampled. The concentration pattern for Freon-113 and 1,1,1-TCA generally
paralleled that of TCE, although concentrations of these compounds were significantly lower
than those of TCE. Chloroform was detected in some residential wells containing other VOCs.
Estimated chloroform levels, which generally were below quantitative detection limits, were
slightly higher than the level that poses a potential risk to human health (0.15 ppb).

Contaminant levels in residential wells varied over time. Two wells (17-46 and 17-52), which
were found to have the highest levels during the 1995 sampling event, had levels twice as high
in 1990. The data generally indicated that high levels of VOCs at the Site may be gradually
‘decreasing.
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25 Recommended Remedial Alternative

According to the ROD the selected remedy for the site consists of the following five
components: ‘

1.

A groundwater extraction and treatment system utilizing either an air stripper with vapor
phase carbon or a liquid phase carbon adsorption unit will be constructed. The treated
groundwater will be reinjected into the ground by injection wells, and infiltration bank, or
spray irrigation, if it can be demonstrated that such reinjection can be accomplished
without adversely impacting the ability of the pumping system to contain the existing
contamination from migrating from the former Transicoil property portion of the site. If
reinjection is not feasible, then the treated water will be discharged to a tributary to Stoney
Creek.

Since there is some indication, however, that natural attenuation may be a viable remedy
for the extended plume, a study will be conducted during the pre-design, design, or
implementation of the extraction system to determine what, if any, remedial measure(s)
(including natural attenuation or modification of the extraction system) may be needed or
is technically practicable to reduce site-related contaminants to MCL concentrations within
a reasonable time frame. Implementation of any selected measure(s) may require an
Explanation of Significant Differences determination or an Amendment to the ROD.

The public water supply will be extended to provide public water to residents whose wells
have been adversely affected or could potentially be adversely affected by groundwater
contamination from the site.

Long-term groundwater monitoring will be conducted to evaluate the performance of the
groundwater extraction and treatment system and to ensure that all affected and
potentially affected residents are provided public water.

Institutional controls that will prohibit the use of groundwater on the former Transicoil
property, and restrict the use of site-related contaminated groundwater as a drinking water
supply source will be implemented. '
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3.1

- Section 3
Supplemental Project Activities

Site Monitoring Plans

311 Pre-design Sampling and Analysis Plan

Establishment of Baseline Conditions

On-site wells have not been sampled since 1995. To re-establish baseline conditions on
site and to verify source area and plume concentrations related to the former Transicoil
operations an initial resampling of on-site wells will be performed during the
Preliminary Design phase of the RD/RA program. One round of samples will be
collected from existing monitoring wells MW-1, 2, 3,4, 5, 7, 8, 9,10, 11 and 12, and the
three on-site production wells T-3, T-5, and T-6 as shown on the Sampling Location Plan
(Figure 4). Monitoring well MW-6 and the Nike Park well will not be sampled due to
apparent obstructions in those wells as reported during previous investigations. The
Training Center Well is being sampled as part of the residential well monitoring
program. '

Prior to collection of samples a condition inspection of the wells will be made and a
report form (F-184) as shown in Attachment 3 will be completed as outlined in the Field
Sampling Plan (FSP), included as Appendix A of this Work Plan. Water levels will then
be obtained in accordance with procedures outlined in the FSP. A piezometric surface
map will be prepared covering the site and compared to previous groundwater data.

Because of potentially high volumes of purge water (up to 10,000 gallons) that could be
derived from conventional 3-volume high-rate purging methods, low-flow purge and
sampling methods as described on the FSP have been proposed for this and subsequent
monitoring programs. These methods yield more consistent and accurate results and
have been previously approved and recommended by the USEPA.

All samples will be collected, handled and analyzed in accordance with the FSP,
included in Appendix A, and the Quality Assurance Project Plan (QAPP) included in
Appendix B. All Samples will be field analyzed for pH, Eh, specific conductance,
dissolved oxygen and turbidity and then submitted for laboratory analysis for low level
VOCs, Freon 113, and extractable gases.
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After the analytical data have been validated the data set will be evaluated to determine
current or baseline contaminant concentrations within the area of the former Transicoil
property. As part of the evaluation, a comparison of current baseline concentrations of
TCE and daughter compounds will be made with previous findings. These will be
summarized in tabular form as well as on iso-concentration maps.

The findings, including well conditions, water levels and analytical results will be
submitted to the USEPA Region III as part of the Pre-Final Design package for review.
Given the 60-day time frame for field and laboratory activities only the validated
laboratory results will be submitted with the Preliminary Design.

Preliminary Geochemical Assessments

The potential for chemical precipitation and biofouling related to well injection, as well
as groundwater treatment, should be addressed prior to final design. If it is determined
that clogging of injection well screens, infiltration media or treatment system may be a
problem, the designs may have to be altered or augmented. In addition, while
evaluation of natural attenuation or need for other additional treatment methods of the
off-site plume is planned for a later phase, many of the analytical requirements for
performing an analysis of natural attenuation are similar to those needed to assess the
remediation design. It therefore would be practical to gather additional analytical data
as part of the pre-design sampling episode. It is not the intent of this preliminary
natural attenuation evaluation to supplant natural attenuation characterization of the
off-site plume.

While the potential exists for natural attenuation processes such as biodegradation and
adsorption to take place in bedrock aquifers, the potential is not as great as in
unconsolidated formations, particularly where organic carbon may be more abundant.

When biodegradation takes place it is common for biotic and abiotic dechlorination
activity to take place in proximity to the source of contamination, particularly where
shallow soil bacteria and other nutrients are present. Therefore, in order to make an
initial assessment of natural attenuation, it is planned to obtain additional on-site
groundwater samples. Should natural attenuation appear active, then modifications to
or augmentation of the on-site collection and treatment system will be considered in the
remedial design.

Rather than sample all 15 on site wells, four monitoring wells as presented in Table 1
and indicated on Figure 4 have been selected for sampling. The criteria for selection of
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these wells have been based on locations relative to the previous determination of TCE

concentrations and as stated in the table.

Table 1

Monitoring Wells and Selection Criteria for Use in
Preliminary Natural Attenuation Assessment

MW-7 Low TCE detects, and generally upgradient and/or up-
plume from apparent source area. May serve as
“background” chemistry.

MW-1 High TCE detect, immediately downgradient of apparent
source area. May serve as baseline source chemistry.

point.

MW-9 Moderate TCE detect, further downgradient of apparent
source. May serve as potential degradation measurement

MW -4 Moderate TCE detect, adjacent to other apparent source.
May serve as potential degradation measurement point.

These wells will be sampled for analytes indicative of natural attenuation based on
analytes used as natural attenuation screening criteria as outlined by Wiedemeier et.al.
(1996) with the Air Force Center For Environmental Excellence (AFCEE ) and the
USEPA (1996b, USEPA/600/R-96/087); analytes necessary to evaluate biofouling and
mineralization within injection well screens, the formation or within the treatment
system; and as outlined in Table 2 below. Some of these analytes will be measured in

the field as noted in the FSP.
Table 2
Analytical Criteria for Evaluating Natural Attenuation and Fouling
Oxygen pH BTEX
Nitrate Temperature TCE
Iron (II) Carbon Dioxide cis-1,2-DCE
Sulfate Alkalinity Vinyl Chloride
Sulfide ' Hardness Chloroethane
Methane Chloride 1,1-DCE
Eh Hydrogen Ethane/Ethene
RMT, Inc. - 16 Remedial Design Work Plan
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After receipt of analytical data from the laboratory, the data will be validated and
subsequently evaluated. The analytical data will be compared with any previous
analytical results to see if aquifer conditions appear relatively stable and how much
variability may exist in on-site geochemistry. Depending on any apparent potential
chemical or biochemical fouling suggested by these geochemical considerations, design
revisions may have to be made regarding selection or rejection of any or all injection
systems, or potential injection system maintenance requirements. In addition, if
geochemical evaluations indicate significant desigh limitations, then additional
groundwater modeling efforts may be required to modify the capture zone of the
extraction system using various injection alternatives.

Any design changes warranted by'potential biofouling or precipitation problems will be
noted in the Pre-Final Design. These effects will also be addressed in the Draft
Operations and Maintenance Plan."

Analytical data relating to natural attenuation will be compared to screening criteria for
natural attenuation assessment of chlorinated solvents as outlined by Wiedemeier et.al.
(1996) and the USEPA (1996b, USEPA/600/R-96/087). Some of these criteria, such as
daughter compounds and chlorine, are direct indicators of dechlorination, while others,
such as Eh, sulfide, hydrogen may indicate the potential for reductive pathways. The
results from these analyses should indicate whether or not natural attenuation process
appear active on-site. While negative on-site results might rule out natural attenuation
near the source, micro environments not detectable by the on-site monitors may exist
that would enhance off-site natural attenuation.

The results are not indications of natural attenuation resulting from dilution and
dispersion. The results of the investigation will, however, prove useful in an initial
determination of off-site natural attenuation potential by biologic and abiotic activity
and provide a basis for further evaluation during development of Long-term and
Performance Monitoring Plans, as well as during detailed evaluation of off-site plume
remediation. This additional off-site evaluation will include natural attenuation and
will be initiated within six months of the implementation of the on-site remedial action.

312 Design Sampling and Analysis

The initial sampling and analysis as outlined above will be the first round of sampling
and analysis of the Site Monitoring Program to be carried out during the Remedial
Design Phase. Itis anticipated that this sampling will include all on-site monitoring and
production wells and that the analyses to be performed will include water levels, the
field stabilization parameters, and CLP analysis of VOCs, as noted above and in the FSP.

RMT, Inc. 17 Remedial Design Work Plan
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3.2

Initially the frequency of additional sampling rounds will be quarterly to coincide with
wet and dry seasons of the year. This will enable comparison of seasonal extremes on
the water table as well as any seasonal plume perturbation or variation in
concentrations. This frequency will be re-evaluated after the first year of sampling with
a revised schedule being proposed based on the consistency or trend in results.

During installation and testing of the extraction wells, it is anticipated that VOC
concentrations in the pumped and selected on-site monitoring wells would be
monitored using a field GC/MS. The results would be used as a comparative baseline
for performance monitoring, as well as to optimize the final well locations and pumping
rates. Details of sampling locations and methodologies will be included in the Remedial
design.

Evaluation of Groundwater Recovery System

3.21 Requirements

The ROD requires installation of a groundwater extraction system to collect
contaminated groundwater from beneath the Transicoil portion of the Site; treatment of
the groundwater to remove VOCs; and reinjection of the treated water into the ground,
if feasible, by injection wells, an infiltration bank or by spray irrigation. If reinjection is
found to be not feasible, surface-water discharge of the treated water will be included in
the design in accordance with the requirements of the ROD. Reinjection will be
accomplished only if it can be demonstrated that it will not adversely impact the
capture zone of the former Transicoil portion of the Site. The feasibility of injection was
not thoroughly evaluated prior to this remedial design phase. Thus, reinjection of
treated groundwater will be evaluated during the pre-design phase.

3.22 Approach

Compliance with the requirements of the ROD within the allotted time frame will be
accomplished in a manner that necessitates some modification of the tasks outlined in
the ROD. For instance, installation of the extraction system monitoring wells would
best be accomplished during installation of that system, however, planning of
monitoring, well layouts needs to be accomplished during the design phase. Also,
while it is assumed that the current extraction/ injection plan is hydrological correct, the
previous modeling efforts require design verification, particularly to evaluate effects of
the capture zone and reinjection system. This may be more critical, should geochemical
analyses of pre-design groundwater samples indicate limitation or necessary design
changes to the reinjection plan.
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During the pre-design phase, results of water-level elevations and laboratory analyses
will be used to update the conceptual model of groundwater contamination beneath the
site. This update will consist of water table elevations and distribution of TCE in the
groundwater. The ModFlow model obtained from USEPA will be used to optimize the
design of the extraction system and address the feasibility of the reinjection system.
More effective variations in configuration other than those presented in the Feasibility
Study may be possible. The modeling analysis will focus on how the configuration can
best be optimized to provide the greatest effectiveness in minimizing releases from the
site. The Final Design report will include input arrays and assumptions used in
modeling interpretations for the final design.
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. Section 4
Remedial Design Activities

41 Design Objectives

The objective of remedial design is to prepare site-specific, construction-level design documents
to accomplish the remedial objectives stated in the Record of Decision and summarized in
Section 2 of this Workplan. The remedial design will include the following;:

a life-cycle cost considerations such as,
m  system flexibility
= system reliability to minimize O&M costs
= automated system controls to minimize operator oversight requirements
®  minimization of long-term chemical treatment costs
s selection of construction materials for durability and cost efficiency
m  construction of site access and site security measures,
= installation of utilities to support the remediation systems,

u efficient utilization of groundwater extraction and treatment systems through a detailed
understanding of site hydrogeology,

= evaluation of the feasibility of reinjection of treated groundwater and design of the
reinjection system if appropriate,

= design of surface-water discharge system, if reinjection is found to be inappropriate,
m  conservative air stripper design to adequately remove less-volatile constituents of concern,
= design of air emissions control system, and

= development of cost-effective procedures for verification of performance standards.

4.2 Design Elements

The proposed remedy for North Penn Area 12 Superfund Site consists of the following design
elements: .

1. A groundwater extraction and treatment system which uses either an air stripper with
vapor phase carbon or a liquid phase carbon adsorption unit. The treated groundwater
will be reinjected into the ground by injection wells, an infiltration bank, or spray
irrigation, assuming such reinjection is feasible. If reinjection is not feasible, the treated
groundwater will be discharged to a tributary of Stoney Creek.

RMT, Inc. 20 Remedial Design Work Plan
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2. Anextension of public water supply will be provided to residents whose private wells
have been adversely affected, or could | potentially be adversely affected by groundwater
contamination from the site.

3. Along term groundwater monitoring program to evaluate the performance of the
groundwater extraction and treatment system and to ensure that all affected and
potentially affected private well owners are provided public water.

The two major engineering design components of the proposed remedy include the
groundwater extraction and treatment system, and the extension of public water supply to
affected or potentially affected residents. Itis Schlumberger’s intent to place these two design
components on separate tracks. The groundwater extraction and treatment system will go
through the classic Remedial Design phases as outlined in the Consent Order (i.e., preliminary
design, intermediate design, etc.). However, the extension of the public water supply will go
through an expedited design process.

Schlumberger has been in contact with the North Penn Water Authority (Water Authority) to
determine whether the Water Authority should perform both the design and the construction
of the water main extension. The reasons for this are; 1.) the vast majority of affected or
potentially affected residents are located within the Water Authority’s service area, 2.) once the
water main is constructed, it will ultimately become the responsibility of the Water Authority
and, 3.) the time frame required to implement this aspect of the ROD can be significantly
reduced by allowing the Water Authority to perform the construction. By the reducing the time
necessary to implement this portion of the ROD, private residents of the area will have access to
public water much sooner. This will also reduce Schlumberger’s private well sampling
requirements. For these reasons, Schlumberger intends to submit only a final design for this
aspect of the ROD. Details as to how this will be accomplished and the schedule for
preparation of the final design will be presented in Section 5 and Section 6 of this Work Plan.

The items described in Section 4.2.1 through 4.2.9 constitute the primary components in the
development of the plans and specifications deliverables.

421 Design Criteria Discussion

The design criteria discussion details the basis of design for the remediation system and
related appurtenances. This design criteria discussion will be done as part of the
preliminary design phase. Information and data collected during the North Penn Area
12 RI/FS and some of the supplemental project activities described in Section 3 of this
Workplan will be used to develop the criteria. Applicable regulatory requirements will
also be examined to determine possible limitations. Specific design criteria will be
developed for the following remedial action components:
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Access roads, utilities, and security systems.

Groundwater extraction system design features including specific well depths, well
spacing intervals, required pumping rates, pump sizes, power requirements, and
pipe sizes/types.

Air stripper system design features including maximum flow rates, constituent
concentrations, effluent limitations, and permit requirements, if necessary.

Air emission control treatment system design features including discharge
limitations and permit requirements, as required.

Treated groundwater reinjection system design features including method of
reinjection (injection wells, infiltration bank, or spray irrigation)measures taken to
minimize fouling, etc., assuming reinjection is feasible.

Options for addressing possible NPDES permitting requirements for discharge of
treated groundwater should groundwater reinjection prove infeasible.

Disposal and handling requirements for on-site generated wastes, sludge’s, and
drill cuttings.

Identification of affected and potentially affected residences to be serviced by
public water.

Notification of service offering to potentially affected resident including a right-of-
entry agreement to be signed by the resident permitting access for construction, as

well as for pre-construction condition videotaping or photography of premises and
structure. '

Layout and sizing of public water supply to service affected and potentially
affected residents.

Utility provision for construction, including power and water supplies.

Preparation of work completion forms and obtaining of signed property owner
acceptance of work.

Traffic control protocols during construction.

422 Process Flow Diagram/Process and Instrumentation Diagram

Following preparation of the system design criteria, a process flow diagram (PFD) will
be prepared to schematically depict the various treatment system components for each
of the remediation processes. The PFD is the most basic project design drawing and
reflects the relationships between the various components of the system.

The PFD serves as the basis for the Process and Instrumentation Diagram (P&ID). The
P&ID shows the relationship between all equipment in the treatment process including
monitoring and control devices. This drawing provides the basis for future
development of system controls necessary to balance system interactions.

22 Remedial Design Work Plan
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423 General Arrangement Drawings

General arrangement drawings are prepared in concert with the P&IDS. These
drawings communicate approximate physical locations of the treatment system
components in relation to one another. The drawings will establish the location of the
treatment system relative to pertinent site features.

424 Sequence of Operations

The Sequence of Operations will be prepared by process engineers to communicate to
the various design disciplines, the intent and purpose of the remediation system. The
Sequence of Operations will consist of a description of the treatment processes to be
used during the remediation. |

425 Equipment List

A detailed list of the required equipment, appurtenances will be compiled. This
information will be used to develop technical specifications and design drawings for the
treatment systems. Special or unusual items required for proper system interaction will
be identified during this phase, as well as critical path fabrication and delivery
schedules.

426 Engineering Design

Using the information developed dﬁring the previous phases, specific engineering
design activities will begin. The initial design work will begin with the development of
preliminary submittals to the USEPA and culminate with the submittal of the Final
Remedial Design package.

Engineering design features will include the following:

s Process engineering to establish the required unit operations, material balances, and
flow rates.

m  Civil engineering design, which will include site clearing/ grading plans; utilities;
site security; general facility layout; access roads; underground piping; pipe layout
and profile plants, pump and pipe sizing, design, and selection; site drainage
design; and erosion control measures. This will include the definition of easements
required for construction. |

»  Structural engineering design, which will include air stripper and off-gas treatment
system and a metals removal system design.

s Electrical engineering design, which will include providing power supply to the
various treatment units, pumping systems and other equipment controls.
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These detailed design plans will forma significant portion of the Pre-final and Final
Design submittal to the USEPA.

4.27 Technical Specifications

A set of project specifications will be developed to supplement the design drawings.
Project specifications provide additional details regarding specific construction
materials and procedures to be used during the project.

428 Construction Cost Estimates

Industry-accepted standards will be used to develop an opinion of the probable costs
associated with the proposed construction activities. The design drawings and project
specifications will be used to develop quantities. Unit prices for the cost estimate will
be obtained from published and/or local sources of information.

429 Construction Schedule

A construction schedule will be developed based on standard construction practices.
The construction schedule will indicate and reflect the staged development of the
project implementation to ensure that each system is properly interfaced with related
systems.
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~ | Section 5
Remedial Design Deliverables

All planned deliverables prepared as part of the Remedial Design Phase will be distributed as
follows:

a  Five (5) copies to USEPA Region III

-~ Patrick M McManus
Remedial Project Manager
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107
a  Two (2) copies to Pennsylvania Department of Environmental Protection
-~ Timothy Cherry
Project Officer
Pennsylvania Department of Environmental Protection
Hazardous Sites Cleanup Program
Lee Park, Suite 6010
555 North Lane
Conshohocken, PA 19428
—  Craig Olewiler
Solid Waste Program Specialist
Pennsylvania Department of Environmental Protection
Bureau of Land Recycling and Waste Management
Hazardous Sites Cleanup Program
RCSOB, 400 Market Street
P.O. Box 8471
Harrisburg, PA 17105-8471

51 Preliminary Design Submittal

Within 60 days after USEPA approves this RD Work Plan, Schlumberger will submit a
Preliminary Design for the groundwater extraction and treatment portion of the remedy. The
preliminary design submittal begins with initial design of the remedy and ends at the
completion of approximately 30 percent of the total design effort.

5.1.1 Additional Data Results

Unvalidated data gathered from the first round of groundwater monitoring conducted
at the site will be submitted as part of the Preliminary Design. Validated data will be
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submitted within three weeks of receipt by RMT of the complete laboratory data

package. Details of the proposed sampling phase were presented in Section 3.1 of this
Work Plan. :

51.2 Design Criteria Report

The Preliminary Design will include a discussion of the design criteria. This design
criteria discussion will detail the basis for the design of all facilities at the site. Specific
information in this discussion will include:

s Groundwater Quality Results,

®  Pretreatment requirements,

u  Treatment schemes,

u  Influent/effluent water quality measurements/estimates,

& Influent/effluent flow rates,

a  Materials and equipment,

u  Performance standards, and

s Long-term monitoring requirements.

51.3 Preliminary Plans and Specifications

Preliminary drawings and sketches of the proposed remedial design systems will be
submitted along with an outline of the proposed technical specifications, including
performance standards and ARARs.

51.4 Draft Project Delivery Strategy

The Preliminary Design will include a strategy for delivering the project. The project
delivery strategy will focus on the management approach to the implementation of
Remedial Action and shall address such issues as procurement methods, contracting
strategies, phasing alternatives, and contractor and equipment availability concerns.

515 Preliminary Construction Schedule

A preliminary construction schedule for the remedial action phase of this project will be
developed as part of the Preliminary Design submittal. This preliminary construction
schedule will cover all construction activities and will cover implementation of all

remedial action activities. Start/Finish dates for all critical tasks will be presented along
with major milestones and the projection date for the Remedial Action. The preliminary
construction schedule will be developed in a Gantt chart format.
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5.2 Supplemental Design Activities

During the Preliminary Design phase supplemental activities will be initiated to evaluate the
feasibility of groundwater reinjection and to make a preliminary assessment of the potential for
natural attenuation. The results will be used in preparation of the Pre-Final Design and in later
evaluations for long-term monitoring and off-site plume considerations. Evaluation of off-site
plume remediation including natural attenuation will be initiated within six months of
implementing the on-site remedial action.

5.3 Pre-Final Design

Within ninety (90) days after USEPA approves the Preliminary Design, Schlumberger will
submit a Pre-Final Design package. This submittal represents about 90 percent of the total
design effort. Comments from USEPA on the Preliminary Design submittal will be addressed
in the Pre-Final Design.

5.3.1 Pre-Final Design Plans, Specifications, and Schedules

A revised set of plans, specifications and construction schedules representing Pre-Final
Design level of effort (90 percent of the total design) will be prepared as part of this
phase of the remedial design.

5.3.2 Draft Operation and Maintenance Plan

A Draft Operation and Maintenance (O&M) Plan will be developed for the groundwater
extraction system during this phase of the remedial design. Basically the Draft O&M
Plan will specify the operation procedures and maintenance requirements of the
groundwater extraction system so that the system operation meets the performance
standards. Ata minimum, the influent and effluent of the groundwater extraction and
treatment system will be sampled twice per month for VOCs. The duration of O&M for
the system is anticipated at this time to be 30 years. However the USEPA in conjunction
with the Commonwealth of Pennsylvania will evaluate the need for continued O&M of
the system every five years from the initiation of the remedial action as required by the
5-year statutory review provision of Section 121 of CERCLA.

This plan will likely include the following information:

= Equipment start-up and operator training data,

a  Description of normal operations and maintenance activities,
m  Description of potential operating problems

s Description of routine monitoring and laboratory testing,

& Description of alternate Operations and Maintenance options,
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®  Facility Health and Safety Plan,
s Description of equipment,

s Required records and reports.

5.3.3 Draft Construction Quality Assurance Plan (CQAP)

A Draft Construction Quality Assurance Plan will be developed to ensure that the

completed Remedial Action meets or exceeds all design criteria, plans and specification,

and performance standards. Specifically, the CQAP will address:

u  The quality control organization,

= The name, qualifications, duties, authorities, responsibilities of each QA team
member.

m A description of the constriction monitoring methods. This will include personnel
and/or laboratory certifications,

s A schedule of QA functions,
s Reporting procedures and reporting format for QA /QC activities, and
m A list of distinct tasks having specific control requirements.

5.34  Draft Sampling and Analysis (S&A) Plan
A draft sampling and analysis plan will be developed during this phase of the remedial

design. The plan will cover two areas of performance monitoring:

1. System Design Performance

The focus of this part of the SAP will be on the evaluation of the performance of the
installed groundwater extraction and treatment system toward achieving the remedy
performance standard of minimizing further releases of contaminants from beneath the
former Transicoil site. One of the components of this plan will be the installation of
additional monitoring wells as outlined in Section VII.A.2 and Figure 6 of the ROD.
One monitoring well at the site (MW-6) was damaged during the RI phase and has been
proposed for replacement. Schlumberger will evaluate the usefulness of this proposed
replacement well as well as the configuration of additional planned monitoring wells as
part of the draft SAP.

2. Long-Term Performance

The focus of this part of the SAP will be on the performance of the overall remedy in
reducing with time the concentration of VOCs in the plume to below MCLs.
Schlumberger will evaluate the overall groundwater monitoring system and will
propose to USEPA which wells should be sampled to effectively monitor the
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performance of the groundwatei' extraction and treatment system on the off-site plume.
Results of long-term monitoring will be used to assess the effects of on-site extraction
treatment as well as those of natural attenuation or other influences in reducing the
contaminant concentrations in the off-site plume.

5.3.5 Draft Site Health and Safety Plan

A draft Site Health and Safety Plan will be prepared as part of this design phase. The
plan will conform to both OSHA and USEPA requirements including 29 CFR 1910.120
and the guidance entitled Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities. This Health and Safety Plan will cover the anticipated
remedial action activities at the site which would include, construction of the
groundwater extraction and treatment system, the construction of the public water main
and laterals to service the individual residences, and performance monitoring.

5.3.6 Draft Contingency Plan

A Draft Contingency Plan will be prepared as part of this design phase. This plan will
include a provision for air monitoring during any soil excavation activities, such as well
drilling, to minimize impacts to the public should VOC levels exceed threshold values.
According to the Administrative Order, this plan will also contain a Spill Prevention
Control and Countermeasure Plan (SPCC) if applicable. At the present time it is not
anticipated that such a plan will be necessary.

5.3.7 Draft Permitting Requirements Plan

Although permits themselves are not required to implement the remedial action,
Schlumberger will be required to meet the substantive requirements of a number of
state and federal regulations during the implementation of the remedy as outlined in

~ the ROD. A plan will be developed to demonstrate compliance with those
requirements.

5.4 Final Design

Within thirty (30) days after USEPA approves the Pre-Final Design, Schlumberger will submit a
Final Design for the groundwater extraction and treatment system. This Final Design will
address all of USEPA’s comments on the Pre-Final Design.

The Final Design will include the following elements:
s Final Plans, Specifications, and Schedules
s Final O&M Plan ‘
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»  Final CQAP

®  Final Sampling and Analysis Plan

s Final Health & Safety Plan

m  Final Contingency Plan

®  Final Permitting Requirements Plan

s Design Analysis Report (containing all of the design calculations)

The Final Design Submittal will include the following certification statement:

"Except as provided below, I certify that the information contained in or accompanying this
Remedial Design Work Plan is true, accurate, and complete.

As to those portions of this Remedial Design Work Plan, for which I cannot personally verify
their accuracy, I certify under penalty of law that this Remedial Design Work Plan and all
attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information submitted is, to the -
best of my knowledge and belief, true, accurate and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations. “

Signature:

Name:

Title:

As discussed in Section 4.2, Schlumberger plans to implement the public water supply portion
of the remedy in an expedited fashion. The remedial design for the public water supply will be
done by the North Penn Water Authority (Water Authority), and RMT. They will skip all the
preliminary phases of design and will prepare the final design plans in order to expedite the
process.

The final design plans will contain the information necessary for USEPA to conduct a technical
review, including the above certification statement. However, it is assumed that USEPA’s
primary review responsibility concerning this portion of the remedy will be to make sure that
the main is properly located and will ultimately be acceptable to the Water Authority. Since the
Water Authority will be undertaking the design and possibly the construction, USEPA’s review
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burden will be significantly reduced. At the present time it is anticipated that this final design
can be completed by January 1999.
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Section 6
Remedial Design Project Schedule

The critical path schedule for the remedial design portion of this project is shown in Figure 5.
This schedule covers those major tasks required to prepare the deliverables described in
Section 5 of this RD Workplan. It reflects the execution of the preliminary, intermediate, and
pre-final/final design phases identified in the Administrative Order. This schedule will
become part of the North Penn Area 12 Remedial Design Workplan upon approval by USEPA.
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Section 7
Project Management

7.1 Project Team

During the North Penn Area 12 Remedial Design, RMT will utilize both a Project Coordinator
(PC) and a Technical Coordinator (TC). RMT’s Project Coordinator will be Mr. Clifford E.
Kirchof, Jr. Mr. Kirchof will provide senior oversight of the project team and maintain overall
responsibility for the project. He will also serve as a point of contact for USEPA and
Schlumberger’s needs and concerns.

RMT’s Technical Coordinator will be Mr. Daniel E. Oman, P.E., who is a Vice President at RMT.
Mr. Oman will be responsible to the Project Coordinator for technical, regulatory, and financial
aspects of the project. In addition, the Technical Coordinator will address routine project '
functions and activities.

7.2 Quality Management

At RMT, project management, quality assurance, and quality control are all integral parts of the
project from the initial field work, through conceptual design, and on to final design
deliverables. As technical specialists are appointed to the project task force from their
respective resource department, these individuals utilize internal technical standards which are
intended to guide their work and ensure that the necessary quality assurance/quality control
procedures established for each design task are followed.

The Project Coordinator and the Technical Coordinator play a key role in the QA /QC process
at RMT. Their role in QA/QC is multi-faceted and vital to the overall success of the project.
The PC/TC serves as RMT's front-line technical and regulatory representative to both
Schlumberger and USEPA. From this key position, the PC/TC are responsible to ensure that
both QA and QC considerations are addressed. RMT’s PC/TC are responsible for ensuring that
a QA/QC Plan is filled out for all projects prior to their initiation. The QA/QC Plan is
prepared and circulated to all assigned staff.
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RMT’s QA reviewers are selected from experienced senior design/regulatory professionals
who are knowledgeable with all aspects of the required project tasks. QA reviewers are
knowledgeable of the project tasks, but are unrelated to the overall project team. In this
manner, QA reviewers are able to provide the necessary checks and balances and a third party
perspective that is essential if the final work product is to be of a uniform level of quality and
consistency.

The QA reviewers for the North Penn Area 12 Remedial Design are identified on Figure 6.
These individuals include Mr. Jon Rice (Hydrogeology), and Mr. T. Eric Gredell, P.E. (Design
Engineering). Each of these individuals has special talents and skills which will capably
support project needs.

7.3 Meetings

All project meetings will be jointly agreed upon and coordinated by the USEPA, Schlumberger
and RMT. Due to the nature of this project, we anticipate that the majority of the review and
comment process will be conducted by mail. However, in cases where a meeting is deemed

_ appropriate, the USEPA is requested to coordinate such requests directly through either
Schlumberger or the Project Coordinator.
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Section 1
Introduction

11 General

This Pre-Design Field Sampling Plan (FSP) specifies field activities and sampling protocols to
be carried out during the Pre-Design phase of the Remedial Design for the North Penn Area 12
Site. The plan will be implemented in accordance with protocols outlined in the QAPP and the
Site Safety Plan. Detailed discussion on the site history, groundwater contaminant conditions
and requirements of the ROD and Administrative Order can be found in the text of the Work
Plan.

1.2 Scope of Field Sampling Plan

During the Pre-Design phase of this RD/RA program, one round of groundwater samples will
be collected from the existing site monitoring wells. The scope of work to accomplish this
sampling includes the following tasks:

Well Inventory Survey

Groundwater Level Monitoring

Installation of Dedicated Low-Flow Sampling pumps
Purging of Wells

Collection of Samples; and

SR A

Handling, and shipping of samples

It is also intended that this phase of sampling will initiate quarterly monitoring of VOCs to be
carried out throughout the period of Remedial Design and Action activities. Itis anticipated
that Additional Sampling will be conducted during the Remedial Action to facilitate
installation and operation of the groundwater collection and injection system. Long-term
groundwater monitoring of selected wells will also be conducted to evaluate the performance
of the groundwater extraction and treatment system and to ensure that all affected and
potentially affected residents are provided public water. The objectives, scope and procedures
for those sampling episodes will be provided in Addenda to this FSP and QAPP.
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- Section 2
Groundwater Sampling Plan

21 Objectives & Goals

The objectives of this Sampling Plan are to provide groundwater data to (1) identify any
changes in groundwater quality and levels since the last monitoring episode in 1995, (2) to
provide additional information necessary to evaluate the collection, treatment and injection
system, and (3) to develop a preliminary assessment of potential natural attenuation of
contaminants.

The objectives of the groundwater sampling techniques and protocols described below are to
provide water quality data representative of the system or aquifer being sampled, while
reducing potential bias from related equipment (i.e., pumps, piping, holding tanks, bailers,
sample bottles, etc.).

2.2 Field Tasks

221 Well Survey

Prior to installation of any pumps or collection of samples an initial well survey will be
performed to evaluate the condition of the on-site wells all of which have not been
sampled for over three years. The well survey will include all wells listed in Table 1 and
will include verification of well condition, access and other information necessary to
plan for sampling pump installation and sampling logistics. A Well Inspection Report
forms as included in Attachment 3 to this FSP will be completed for each well.

222 Groundwater Level Measurements

Groundwater Level Measurements to determine the static water elevation (SWE).
Except as a separate groundwater level measurement event, the static water level (SWL)
will be measured prior to purging and sampling or installation of any sampling or other
device in the well at each groundwater sampling location. All on-site static water level
measurements will be obtained on the first day of the sampling event or within a
24-hour period except as described in the following section. The measurement will be
obtained no longer than 24 hours prior to purging the groundwater monitor well. Each
well should have a permanent reference point on the top of the well casing, designated
top-of-casing (TOC), from which all water level measurements will be taken.

RMT, Inc. 2 Field Sampling Plan
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The reference point has been surveyed to the nearest 0.01 ft. and referenced to mean sea
level (MSL) and will be verified in Task 1 above.

The measurement should be taken using an electronic water level meter capable of an
accuracy of +/-0.01 feet. A meter with a semi-round tip will be utilized to assist in
getting the probe beyond the depth of dedicated pump tubing. The meter will be
decontaminated prior to each measurement. Minimum contact of the tape and
probe/sounder and the water in the well is required to decrease the potential for cross .
contamination. Disposable latex gloves will be used while determining the SWL.

Prior to collecting the measurement, field personnel will verify the location of the
measuring point on the well cap. Measurements will be obtained at this location. The
probe will be slowly lowered into the well until the sounder beeps or the LED becomes
illuminated. The measurement will be read from the tape to the nearest 0.01 foot
increment and recorded on the field notes and the Water Level Data form provided in
Attachment 3. This measurement is SWL as measured in feet below the TOC measuring
point.

The static water elevation (SWE) will then be calculated to the nearest 0.01 foot by
utilizing the following equation:

SWE = TOC - SWL

Where: SWE = Static Water Elevation (ft MSL)
: TOC =Top of Casing Elevation (ft MSL)
SWL = Static Water Level, Depth to Water below TOC (ft)

Unless installed in a flush-mount protective cover, the expandable plastic cap or
galvanized screw-on cap will have a vent in order to allow for natural fluctuations in
groundwater levels within the well casing between sampling events and ensure
representative groundwater elevations are obtained prior to purging the well.

223 Installation of Dedicated Low-Flow Purging and Sampling Equipment
(Monitoring Wells MW.7, -8, -9, -10 and -11)

Traditionally, three to five well volumes of water are purged from a well prior to sample

collection to remove stagnant water in the well casing and ensure collection of a sample

representative of formation water. A relatively new approach, called low-flow purging

b
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or micro-purging, focuses on removal and sampling of groundwater that enters the well
screen without removal of stagnant water located above the pump in the well casing.
The low-flow purging approach can effectively reduce the volume of contaminated
water generated during the purging process. Because of the depth (72 to 913 feet) and
diameter (4 to 8 inches) of the wells that presently exist on-site, a large volume
(approximately 10,000 gallons) of contaminated purge water would be generated during
the well purging process. Installation of the low-flow sampling equipment will also
minimize sample turbidity, thereby allowing for the collection of groundwater samples
that are most representative of in situ flow conditions.

Monitoring Wells MW-7 through MW-11 will be outfitted with low-flow dedicated
Micro-Purge® bladder pumps manufactured by QED. Bladder pumps were selected
over other types of sampling pumps because of their demonstrated ability to decrease
sample turbidity, and because their use typically yields more representative samples
than the traditional purging and sampling methods. Additionally, bladder pumps are
recognized as the best overall sampling devices for both inorganic and organic
constituents as discussed in the 1996 RCRA Groundwater Monitoring Draft Technical
Guidance document. The equipment specifications for the pumps are presented in
Attachment 1 to this plan.

The bladder pumps use timed on/off cycles of compressed air to alternately squeeze the
flexible bladder that displaces water out of the pump, and release it to allow the pump
to refill by submergence. This minimizes disturbances that could affect sample
chemistry and prevents contact between the pump drive air and the sample. Bladder
pumps are constructed of PVC materials with PTFE bladders. Teflon®-lined

polyethylene tubing was used for air supply and sample discharge.

Each pump will be precleaned by QED and laboratory-certified to be free of volatile
organic compounds, acid extractables, and base neutral compounds. Bladder pumps
and associated well cap, fittings, tubing, etc. will be completely assembled by QED and
placed in sealed packages for delivery to, and installation at, the North Penn Area 12
Site. RMT representatives will remove the sampling equipment from the sealed
packages and immediately lower the pump assembly down the well casing. Lowering
of the pump assembly into the well will be done carefully to ensure that the pump
assembly does not contact the ground or other sources of potential contamination.

The height of the water column within the well casing is the critical factor for operation
of bladder pumps and Micro-Purge® sampling equipment. Because the water column
is utilized to collapse the bladder which allows the pump to fill, sufficient submergence
is critical in the pumps operation and the time that is required to sample the well. The
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amount of water estimated to be present in the wells during low water levels will be
evaluated to determine the appropriate type of pump for the specific application and
the design installation depth. Providing there are no design or installation limitations,
placement of the pump inlet location will be made relative to the preferred stratigraphic
monitoring zones. For example, it may be beneficial to place the pump inlet adjacent to
fractures that could potentially expedite lateral migration of potential constituents of
concern. Itis currently assumed the larger pumps (QED Model P1101) will be specified.
The larger pumps are capable of operating over a wider range of purge rates. The
P1101 pump is approximately 3.3 feet in length without the inlet screen, and
approximately 4 feet with the inlet screen.

224  Purging Procedures

Monitor wells will be purged to remove a sufficient volume of water to provide for
collection of a representative groundwater sample. Procedures for purging these
monitor wells are as follows:

For Wells With Dedicated Low-Flow Equipment:
1. Locate the air compressor/controller downwind of the monitor well being sampled.

2.  Attach the air supply line from the compressor/controller to the air inlet fitting on
the well cap.

3. Remove the sample discharge tubing from the storage hole in the well cap; inspect
the sample discharge tubing for visible signs of wear, dirt, or contamination; and
replace with new, clean tubing as necessary. Attach the sample discharge tubing to
the pump outlet fitting on the well cap.

4. Connect the discharge tubing to the flow-through cell. A flow-through cell will be
utilized to monitor in-line water quality parameters. Parameters to be monitored
include Eh, pH, specific conductance, and temperature. Turbidity will be measured
from the flow-through cell discharge.

5. Start the compressor/controller, and begin purging in accordance with the
manufacturer’s specifications under low-flow conditions (i.e., < 0.5 L/min) causing
minimum water level drawdown. Monitor drawdown on a frequent basis
(approximately every 1 to 5 minutes) and adjust purge rates accordingly to
minimize drawdown.

6. Measure and record the volume of water purged and the purge rates frequently
(i.e., every 3-5 minutes), and obtain and record measurements for Eh, pH, turbidity,
specific conductance, and temperature. The frequency for collecting field readings
is contingent upon the actual flow rate at which the well is being purged and will
be increased as purge rates decrease. Also include observations regarding odor,
color, turbidity, etc. Field forms for these measurements are included in the
Appendix.

RMT, Inc. Field Sampling Plan
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10.

Stabilization is achieved after all parameters have equilibrated for at least three
consecutive readings. To document that the flow through cell is not buffering the
field measurements and creating false indication of stabilization, equilibration will
be verified by obtaining additional measurements of the field parameters directly
from the pump discharge hose water stream before entrance into the flow-through
cell. These field measurements will be compared to those obtained during
utilization of the flow-through cell. The stabilization effort will be different for each
monitor well. However, in general, stabilization should be within 0.1 SU for pH,

3 percent for specific conductance, and 10 percent for turbidity (if higher than 5
NTUs) or, turbidity will be considered stabilized when three consecutive readings
of turbidity are observed below 5 NTUs.

Stabilization efforts will be recorded and utilized as reference during future
sampling events. If parameter stabilization criteria are determined to be too
stringent, upon implementation of this program, modifications will be proposed.

All purge waters and associated decontamination waters will be collected in
suitable containers, and delivered to a central handling facility for final disposition.

Operation and calibration of field equipment used for measuring static water
elevation, turbidity, pH, specific conductance, and temperature will be conducted
in accordance with the procedures outlined in Attachment 2.

For Wells Purged With High-Flow Pumps:

1.

RMT, Inc.

For wells without dedicated low-flow pumps a temporary electrical submersible
pump will be installed to an intake depth of 120 feet or 10 feet above the bottom of
the well, whichever is the lesser.

The pump generator will be operated down-wind of the well head.

Discharge water will be sampled at the beginning, mid point and prior to
completion of the required purge volume and tested using the probes from the
flow cell as noted above. Readings will be recorded to document the stability of
water quality conditions.

The wells will be purged of a minimum of three volumes of water in accordance

with the volumes listed in Table 1, unless purge parameters suggest no change in
stability after the midpoint of purge volume.

All discharge waters will be collected in portable water tanks for transport to a
central handling facility.

Upon removal of the purge pump from the well all fluids remaining in the pump
and attached hosing will be drained into the purge-water tank. The pump and
discharge hose will then be purged with a minimum of ten gallons of water
pumped through the hose to the purge-water tank.

To further minimize the potential for cross contamination of wells from purging and
sampling the wells will be sampled in the order from lowest to highest TCE level
based on 1995 sampling and in accordance with Table 1.

Field Sampling Plan
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225 Collection of Samples

Locations of monitor wells to be sampled are shown on Figure FSP 1, and well depths
for existing wells and other pertinent well information are provided in Table 1.
Groundwater samples will be tested for the parameters listed on Table 2. Wells without
dedicated bladder pumps will be sampled using a temporary pump installed to the
depth indicated on Table 1. After purging the appropriate volume based upon the
measured stabilized readings, the wells will be sampled utilizing the following
procedures:

For VOCs and Inorganics:

1.

RMT, Inc.

Precautions will be taken to ensure that equipment does not come in contact with
potential sources of contamination. No vehicle engines should be running during
purging and sampling. The compressor/controller will be downwind of the
groundwater monitor well being sampled.

Obtain and record final readings of the field parameters from the in-line flow-
through cell. Disconnect the flow-through cell from the sample discharge tubing
and collect an additional reading of the field parameters directly from the pump
discharge tubing.

Prepare bottles by writing the date, the sampler’s name, and the time of day in the
sampler section.

Adjust the pump flow rate to 500 ml/min or the stabilized flow rate for the well
(whichever is less).

Fill the sample bottles taking care not to allow the pump discharge tubing to contact
the sample bottles or any potential source of contamination. Details on bottles,
sizes and preservatives are included in the QAPP Section 4.

Collect non-filtered samples directly into pre-preserved sample bottles from the
pump discharge tubing in a manner that prevents excessive agitation and aeration.

Upon filling all of the sample bottles, obtain and record final readings of pH,
specific conductivity, temperature, and turbidity to demonstrate that stabilization
has been maintained throughout the sampling process. For the wells indicated also
obtain at this time D. O. and Eh readings and collect and analyze for Natural
Attenuation Criteria listed in Table 2 using the Field Kits as described in
Attachment 2.

When sampling for parameters requiring filtration, insert an in-line filtration
cartridge/ capsule into the end of the pump discharge tubing. Fill the pre-
preserved bottles with water discharged from the in-line filtration cartridge.

When sampling for volatile organic constituents (VOCs), the flow rate when filling
the VOC vials will be decreased to less than 100 ml/min after clearing the pump
tubing of groundwater purged at higher flow rates.

Field Sampling Plan
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10. If flow of water from the pump is suspended by sampling personnel, for any

reason, subsequent to stabilization and during the sampling process, samplers will
obtain and record measurements of pH, specific conductance, temperature, and
turbidity to demonstrate that stabilized conditions remain. If readings indicate
non-stabilized values, additional purging will be necessary to obtain stabilization
prior to resuming sample collection.

For Gaseous Extraction Samples:

1.

RMT, Inc. :
G:\WPAAM\PIT\00-70924\01\R0070924.01D 9 Final Rev.01 January 1999

Prior to well purging and sample collection, the groundwater recharge rate should
be determined. In the event that the groundwater recharge rate is so slow that the
minimum flow rate of 100 ml/min cannot be maintained for 30 minutes without
drawing the water level below the top of the well screen, samples for hydrogen
should not be collected. Once purging has begun, no metallic objects (to include a
water level indicator) should come in contact with the water due to a reaction
between water and certain metals that produce hydrogen.

Purge the well as specified for VOC sampling above.

Connect the flow through cell provided by Microseeps, to the effluent side of the
pump, check to make sure that stopcocks are open on both ends of the cell, and
position the cell vertically so that the outlet of the cell is on top. Activate the pumps
so that the flow rate is about 100 ml/min and fill the cell completely with water,
eliminating all bubbles.

With the pump operating, position the cell so that it is lying on its side with the
septum port on top, then raise the influent end of the cell to about a 30 degree
angle. Wait five minutes.

Inject the bubble. A laboratory-grade inert gas has been supplied by Microseeps in
a 250 ml serum vial labeled “Gas Supply for Bubble”. Each vial contains a sufficient
positive pressure of inert gas for 3 bubbles. 40 milliliters of the gas will be injected
into the bulb through the septum in the body of the cell. This injection will be made
only after the supplied syringe has been purged with approximately 20 ml of the
inert gas. After purging, draw 45 ml of the inert gas into one of the 60 ml syringes,
place the needle tip onto (but not into) the septum in the gas sampling bulb. Adjust
the volume of the inert gas in the syringe to 40 + 1 milliliters; plunge the needle
through the septum, and inject the entire 40 milliliters of inert gas into the sampling
bulb, displacing 40 milliliters of water.

Continue pumping at 100-600 ml/min for 30 minutes to allow the water to
equilibrate with the bubble.

Collect the sample. Draw 15 ml of inert gas from the serum vial into the syringe
and place the needle onto (but not into) the septum on the sampling cell. Expel the
gas and immediately plunge the needle through the septum into the cell. Withdraw
20 ml of sample gas into the syringe (taking care not to draw water) and withdraw
the needle. Immediately place the needle onto (but not into) the septum on the 20

Field Sampling Plan
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2.3

ml sample vial, adjust the syringe to exactly 15 ml, plunge the needle through the
septum on the sample vial, and inject the entire 15 ml into the vial.

For In-Field Colorometric Analysis:

Approximately 100 ml should be collected in a field flask prior to analyses. The
CHEMets® Kits contain individual 25 ml cups for the analysis.

Sample Handling and Shipment

231 Sample Identification

Groundwater samples will be collected from on-site former production wells, and
monitoring wells during the Pre-Design Phase. Later during the Remedial Action and
during Long-term and Performance Monitoring extraction wells and residential wells
will be added to the sampling programs. A sample numbering system will be used to
distinguish between the various types of wells. This system will provide a tracking
procedure to allow retrieval of information about a particular well type or sample and
assure that each sample is uniquely numbered. A one or two digit prefix will identify
the type of well sampled, followed by the number of the well. Sampling dates and
times will be recorded to distinguish between samples collected from the same well.
The prefixes used for on-site wells are described below.

E MW Monitoring Well

s T Former Production Well

# CPTC  Center Point Training Center Well
s RW Residential Well

s EW Extraction Well

232 Sample Containers and Preservation

Sample containers will be provided by the laboratories. Appropriate preservatives will
be added to the bottles prior to sample collection. For each group of ten samples or less,
a preservation check will be performed. One prepared but unused VOA bottle will be
selected at random for every 10 VOA samples collected and a duplicate sample
obtained, and field checked with pH paper. For other analytes, preservative checks will
be made by pH paper test in the field for each analyte suite per every five samples.
Information regarding the sample containers, preservatives, sample volumes, and
holding times to be followed are provided in Section 4 of the QAPP.

RMT, Inc. Field Sampling Plan
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Table2
Analytical Parameters

- Scﬁedﬁle of Samplmg&Analyhcal Parameters

‘Samples for Field Analyses for .| Samples for Laboratory Analyses for
Well Purge | ~ ‘Natural ©~ |  Baseline Natural
Number |  Stability® | Attenuationand | Monitoring® Attenuation and -
: ‘Design@ - ' . Design®
MW-1 v v v v
MW-2 v v
MW-3 v v
MW-4 v v
MW-5 v v
MW-7 v v v v
MW-8 v v
MW-9 v v v v
MW-10 v v
MW-11 v v v v
MW-12 v v
T-3 v v
T-5 v v
T-6 v v
Analyses in the field Include:
(1) For Purge Stability:

Temperature, Conductivity, Eh, pH, and Turbidity and Dissolved Oxygen
, using a YSI low-flow cell and appropriate YSI probes.

(2) For Natural Attenuation Criteria:
Total & Ferric Iron, and ammonia using CHEMets® Test Kits.

Note: One aliquot will be collected and submitted to the laboratory for confirmation of total iron
and ammonia.

Laboratory Analyses Include:
(3) For Baseline Monitoring:
Low-level VOCs and Freon 113
(4) For Natural Attenuation and Design Criteria:
Nitrate, Chloride, Sulfate, Sulfide, Alkalinity, Hardness
Gaseous Extractions for: Hydrogen, Methane, Nitrogen and Carbon Dioxide

Note: One aliquot will be collected and submitted to the laboratory for confirmation of total iron
and ammonia

RMT, Inc. Field Sampling Plan
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2.3.3 Sample Labeling

A sample label will be attached to each bottle before sampling. Information will be
entered onto the sample label using indelible ink. Information to be provided on
sample labels is described in Section 5 of the QAPP and includes:

®  Project number
®  Sample location
s Sample type

a  Sample date

s Collection time

Copies of laboratory sample labels from Lancaster Labs and Microseeps are included in
Attachment 3 of this FSP. Note that the Microseeps Labels are plain blanks. Labels of
the size shown in Attachment 3 must be used.

234 Field Custody Procedures

A sample container is under custody in the field if one of the following conditions exist:
s Itisin the field investigator’s actual possession,

= [tis in the field investigator’s view after being in his/her physical possession,

m [t was in the field investigator’s physical possession and then he/she secured it to
prevent tampering, or

m itis in a secure area restricted to authorized personnel only.

Chain-of-custody forms track the possession of samples from the time of collection to
receipt by the laboratory. Field personnel will record the sample number, date and time
of sample collection (except for duplicate samples), sampling personnel, type of sample,
type of analyses to be performed, containers filled, and preservatives used on the chain-
of-custody form. The date and time of collection of duplicate samples are recorded in
the field notebook, but not on sample labels or chain-of-custody forms in order to keep
the identity of the duplicate sample concealed from the laboratory. Transfer of custody
of the samples from one person to another is documented on the chain-of-custody form.
If samples are shipped by common carrier to the laboratory, the carrier name and
shipping number are included in the chain-of-custody form. The original form will
accompany the samples to the laboratory; a copy of the form will be placed in the
project file. Additional sample custody procedures are described in Section 5 of the

RMT, Inc. ‘ Field Sampling Plan
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QAPP. Copies of the chain-of-custody forms from Lancaster Labs and Microseeps are
included in Attachment 3 of this FSP.

235 Sample Packaging and S_hipping
Groundwater samples will be packaged and shipped as follows:

1. Wrap glass sample containers in bubble wrap to protect from breakage. Small (less
than 500 ml) glass containers will also be placed in plastic bags.

2. Place sample containers in a strong outside container such as a plastic or metal
picnic cooler. Fill water-tight plastic bags with ice and place around the sample
containers. Use a sufficient amount of ice to keep the samples cooled to 4°C until
the samples reach the laboratory.

3. Place a temperature blank in the cooler with other samples, and note on the chain of
custody forms the presence of this blank.

4. Place the original chain-of-custody form in a water tight plastic bag. Tape plastic
bag securely to the inside lid of the cooler.

5. Seal shipping container securely with tape to prevent leakage of melting ice and
preclude tampering.

6. Place two custody seals over the sealed cooler lid. Custody seals should be placed
on opposite corners of the lid. Custody seals will be signed and dated.
Clearly label shipping container with destination.

Ship via air freight or other overnight carrier.
Samples may be transported directly to the laboratory by the sampling personnel.

Samples will be wrapped, cooled, and placed in a strong outside container as described
above. The chain-of-custody procedures will be followed, as described in Section 5 of

the QAPP.
Samples will be shipped to:
= Lancaster Laboratories s Microseeps
2425 New Holland Pike University of Pittsburgh
P.O. Box 12425, Applied Research Center
Lancaster, PA 17605-2425 220 William Pitt Way
(717) 656-2300 : Pittsburgh, PA 15238 .
(412) 826-5245
RMT, Inc. Field Sampling Plan
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24 Field Documentation

Field documentation must provide a clear, unbiased picture of field activities. Field log books
provide the basic means for documenting field activities. Photographs are also used to
document site conditions and field activities.

24.1 Field Log Book

Bound, serially numbered field notebooks will be used on work assignments requiring
field activities. The On-site Coordinator will be responsible for issuing and reviewing
field notebooks. Entries into field notebooks will be legibly written in waterproof ink
and provide a clear record of field activities.

The following information will be provided in the inside front cover or first page of the
field notebook:

m  Project Name
m  Site Location
= Project Number

Instructions for documenting field activities are provided below.

Format

-~ Leave the first two pages of the field notebook blank. They will provide
space for a table of contents to be added when the field notes are complete.

—  Entries will be made in ink. Waterproof ink is recommended.

— Entries will be made in language which is objective, factual, and free of
personal feelings or other terminology which might prove unclear or
inappropriate. ‘

— Entries will be printed as neatly as possible.
—  Entries will be logged using military time.

—  Errors in the field notes will be indicated by drawing a single line through
the text. The text must remain legible. Errors will be initialed and dated.

— The person taking notes must sign and date each page as it is completed.
- All photos taken must be traceable to field log book entries.

- Anew pdge will be started at the beginning of each day’s field activities,
and the remaining clear page at day’s end will be filled with a single
initialed diagonal line.

RMT, Inc. ‘ Field Sampling Plan
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If the individual designated for field documentation tasks transfers those
tasks to another team member, he or she must clearly document this
transfer of responsibility as a logbook entry.

Isolated logbook entries made by a team member other than the team

member designated responsible for field documentation, must be signed
and dated by the person making the entry.

The On-site Coordinator will complete a quality control check to see that
the notes are legible and contain an accurate picture of the field activities.
This review should occur as soon as possible after the notes were taken.

Additions, clarifications, or corrections made after completion of field
activities must be dated and signed.

Content

RMT, Inc.

The first written page identifies the date, time, field personnel and their
responsibilities, other non-field personnel, observed weather conditions,
and verification that work plan and QA requirements were discussed with
listed on-site personnel.” Additionally, during the course of site activities,
deviations from the work plan and changes in weather conditions must be
documented.

Sketches or maps of the site may be included to identify photograph
and/or sample locations. Landmarks will be noted, north will be
indicated, and if possible, an approximate scale will be included.

Photograph information will include the date, time, location, orientation,
photographer, roll number, frame number, and a description or
identification of the subject in the photograph.

Use of on-site health and safety equipment will be documented. Observed
potential hazards to health and safety will be described. The level of

personal protective equipment used and decontamination procedures will
be recorded.

Sampling information will include sample identification, date, time,
sampling personnel, sample type, designation of sample as a grab or
composite, sampling techniques, and any preservatives used. Collection of
split or duplicate samples will be noted and recipients of split or duplicate
samples will be documented.

Information for field measurements will include the sample identification
number, the date, time, and personnel taking the measurements. If in-field
calculations are necessary, they will be checked in the field by a second
team member whenever possible.

If visitors arrive on-site, relevant discussions will be recorded. Include the
name of conversation participants, the interest group represented (if
applicable), and addresses and phone numbers, if available.

Field Sampling Plan
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—  Record any other relevant information.

24.2 Photographs
Photographs taken in the field will be documented in the field notebook. After the film
is developed, each slide or print will be labeled with the following information:

= Project number
u Date and time
m  Location

RMT, Inc. Field Sampling Plan
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Section 3
Field Analytical Techniques

31 Flow-Through Cell Measurements

Field measurements and readings to determine stabilization of field parameters will be
conducted utilizing a flow-through cell. Final field measurements will be obtained from the
pump discharge tubing. Use of the field meters and calibrations for measurements of pH,
specific conductance, and temperature will be in accordance with those specified in Attachment
2. The instruments used in the field include equipment capable of measuring turbidity, Eh, pH,
temperature, and specific conductance. The following field meters and equipment will be
utilized during implementation of this SAP:

& YSI Model 3520 Flow-Through Conductivity Cell

= YSI Model 3550 Flow-Through Cell Sample Chamber

= YSI Model 3560 Water Quality Monitoring System

x  YSI Model 3510 Temperature Probe

= YSI Model 3520 Eh/pH Probe

= Orbeco-Hellige Model 966 Portable Turbidimeter

Operation and maintenance instruction and procedures for the field equipment are included in
Attachment 2. Documentation of field readings will be conducted in accordance with this FSP
utilizing the field forms included in Attachment 3. Field instrument calibration procedures are
described in Attachment 2 and will be performed twice daily, or once per 10 samples,
whichever is more frequent.

3.2 Measurement of Dissolved Oxygen

A YSI Model 55 Hand-held Dissolved Oxygen System will be used to measure dissolved
oxygen. Dissolved oxygen system will be checked before each field trip. Batteries will be
checked, check probe protective membrane, install KCl solution and membrane if needed.
Procedures for checking calibration and making field measurements are as follows:

s Ensure that the sponge inside the instrument’s calibration chamber is wet. Insert the probe
into the calibration chamber.

& Turn the instrument on by pressing the ON/OFF button on the front of the instrument.
Wait for the dissolved oxygen and temperature readings to stabilize (usually a few minutes

is required).
RMT, Inc. 18 Field Sampling Plan
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Use two fingers to press and release the two up and down keys at the same time.

The LCD will prompt you to enter the local altitude in hundreds of feet. Use the arrow
keys to increase or decrease the altitude. EXAMPLE: Entering the number 12 here
indicates 1200 feet.

When the proper altitude appears on the LCD, press the ENTER key once to view the
calibration value in the lower right of the LCD; and a second time to move to the salinity
compensation procedure.

The LCB will prompt you to enter the approximate salinity of the water you are about to
analyze. You can enter any number from 0 to 40 parts per thousand (PPT) of salinity. Use
the arrow keys to increase or decrease the salinity compensation. When the correct salinity
appears on the LCD, press the ENTER key.

Note: Each time the YSI Model 55 has been turned off, it may be necessary to recalibrate before
taking measurements. All calibrations should be completed at a temperature which is as close
as possible to the sample temperature.

Insert probe into sample to be measured.

Stir sample at the rate of at least 1 foot per second in an up-and-down motion.
Wait for dissolved oxygen and temperature readings to stabilize.

Record readings.

Rinse probe with deionized water and place probe back into calibration chamber.

Note: Dissolved oxygen readings can be obtained inside well or a designated container large
enough to allow stirring of sample at a rate of 1 foot per second in an up-and-down motion.

3.3 Field Test Kit Analyses

Field measurements for total iron, ferric iron, and ammonia, and hydrogen sulfide will be
conducted in accordance with the CHEMets® instructions; catalog numbers K-6010 and K-1510

included in Attachment 2.
RMT, Inc. Field Sampling Plan
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Section 4
Decontamination Procedures

Proper decontamination of well purging and sampling equipment is essential to prevent cross
contamination of wells and samples. All well pumping and sampling equipment will be
decontaminated before each sampling event and between each well as follows.

41 Decontamination During Mobilization

All sampling equipment not having been thoroughly decontaminated will be decontaminated
prior to delivery to the site using the following procedures:

1. Prepare a water bath using a laboratory-grade detergent such as Alconox.

2. Unwind-water level measuring devices, hosing and wires and soak them in the water bath
and wipe clean with a cloth.

3. Rinse all equipment and flush the interior of hosing and pumps with tap water.

Rinse the equipment and flush the interior with purified water or Type II Reagent Grade
water.

Wipe dry all hosing, wires and tubing while recoiling on equipment reels.
Wrap all equipment in polypropylene sheeting to protect it from contamination

4.2 Decontamination in the Field

Cleaning of well purge and sampling equipment will benefit from the high volume of water
being purged and the relatively low concentrations of solubilized chlorinated solvents present.
This makes detectable cross contamination unlikely and cleaning with detergent unnecessary.
In addition, purging and sampling of wells not having dedicated pumps will progress from the
least to most contaminated wells.

Upon completion of purging process at each well, the pump and hosing will be drained into the
purge-water transport tank and the pump and discharge line flushed with a minimum of
twenty gallons of tap water obtained from a potable public water supply source such as the
North Penn Water Authority.

The following procedures will then be used for cleaning sampling equipment in the field
between sampling rounds at each well.

1. Rinse all equipment with clean water from a public water supply.

RMT, Inc. 20 Field Sampling Plan
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2. Thoroughly rinse all equipment with purified water or deionized water.

3. Collect and transport all rinsate to the on-site purge-water holding tank.

RMT, Inc. Field Sampling Plan
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Section 5
“Investigation Derived” Materials
Accumulation And Management

51 Purge Water and Rinsate

Purge water and rinsate will be tanked and trucked to an on-site central storage tank where it
will be handled in one of the two following manners:

1. A temporary discharge permit will be obtained from PADEP to allow for disposal of
treated water to the ditch on the north side of Trooper Road in the vicinity of one of the
two driveway entrances to the site. The water will be collected in a primary storage tank
from which it will drain to or be pumped through a carbon unit for treatment and then
collected and stored in a secondary holding tank for testing. At completion of the
sampling round, a composite water sample would be taken from the secondary tank and
submitted for quick turnaround analysis of VOCs (14 days or less). Assuming the
concentration of VOCs meets the permit requirements, the tank would then be emptied
into the ditch.

2. Inlieu of on-site treatment, the purge water and rinsate would be collected in either an
onsite holding tank or a tanker trailer. Within two weeks of the well sampling the water
would be transported by a licensed waste hauler to a commercial waste treatment facility.

5.2 Other Materials

Due to the nature of the site, the sampling conditions. and the low exposure risk presented,
accumulation of contaminated solid materials is not anticipated as a result of groundwater
sampling activities.

RMT, Inc. 2 Field Sampling Plan
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LOW-FLOW
MICROPURGE
EQUIPMENT
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The choice for:
Long-term monitoring
(mpre than 4 events)
wlhcre low-flow
m¢thods are accepted.
Afivantages:

* Jlost precise samples
* Lowest sampling cost
* Lowest purge volume
#nd disposal cost

* No need to filter in
most cases
Djsadvantages:

* Higher capital
Pquipment cost

May not be accepted
yet

SaseEssPUEBAGNNORES
s e

.. N .

S8scsspecsvssannens
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| SRYTHING
YPU NEED IS IN
THIS CATALOG

CONVYENTIONAL
DEDICATED
SAMPLING

The choice for:

Long-term monitoring

(more than 4 events) if

purging 3 to 3 well

volumes is required.

Advantages:

* Proven, accepted
sample quality

* Reduced sampling
labor cost

* No decontamination
or equipment blanks

Disadvantages:

* Higher purge volume
and disposal cost

* Higher labor cost than

MicroPurge

See Ground Water

Sampling Catalog or

www.gedenv.com

© LOPYRIGHT 1957 QED Environmental Systems. Inc.

SAMPLING WITH
PORTABLE
EQUIPMENT

The chonce for:

Short-term monitoring

(less than 4 events) in

cxisting wells if sample

quality is acceptable.

Advantages:

* Lower capital
equipment cost

* Acceptable quality if
performed properly

* Equipment ready
off-the-shelf

Disadvantages:

¢ Higher turbidity

* Expensive decon and
equipment blanks

» Contamination danger

* Higher labor cost

See Ground Water

Sampling Catalog or
‘www.qedenv.com

EpNTACTVQéJ

TMIICROPURGE

Prom The Leader in Low-Flow Sampling YQED

" Low-Flow Sampling
Equipment Catalog

- WHAT'S INSIDE...

Buyers’ Guxde....................-l
Sampl‘ng Economxcs...........?
Sampling Pumps.... 45
Smart Controllerem——587. .
Flow Cell/Analyzer. 89
Water Level Meterol0-11°
Air Sayrces 12135
nm@ . ld’
Well Caps 15

SystemWorlsheet...........ls
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" e

EO.Box 3726,
Ann Arbor M 48106

'1-800-624-2026

Fax:3|3—995-l 170 -
wwwmxcropurge.com
e-mail: info@qedenv.com

-
"
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MICROPURGE®

Well Wizard® Bladder Pumps:

[he leaders since 1982 iri dedicated p1
performance, and support.

T he heart of every low-flow ground
- water monitoring svstem is the
Apmpling device. For the svstem to do
s job properiy, the sampling device
st

* run reliably even at Jow rates
(100 mi/min or less) over a
wide range of conditions;

* operate genthe without increasing
turbidity or altering samples;

e dcliver reliable performance for
many vears without needing fre-
quent repairs or maintenance.

For over 13 years, Well Wizard
umps trom QED have been doing all
his...at more sites...for more users...
wn any other system.

¢

- ass

Fhe most complete low-flow
pbump selection

MicroPurge svstem pumps come in
sn unsurpassed range of sizes, materi-
ls, and capabilities, including models
or deep wells, narrow or obstructed
fasings, and small-volume pumps for
=yield wells. Together with

MicroPurge controllers, flow cells,
and accessorics, they create the most
refiable, cost-effective low-flow sys-
tem available.

Field proven pump designs and
exclusive, high performance PTFE

bladder formulation offer the reliabili-

ty critical to long-term monitoring.
QED was first in the industry with a
standard 10-yvear sampling pump
warranty.

Unmatched regulatory and
user acceptance

Bladder pumps, EPA-accepted for
losv-tlow sampling, have been shown
to deliver superior sample accuracy
and precision in dozens of indepen-
dent studies. Nearly 40,000 Well
Wizard bladder pumps are in use —

morg than all other brands and types
of duedicated sround water samplers

ARD02532

Standard

£

- Advantages

. EPA-ac:epted low-flowsam-
pling accuracy.

» Models for every well —low
*  yield, short water column,
- . depths to 1,000 feet, casing
LD.down to 1257,

* Proven reliability since 1982, :
.. with the industry’s first stan- ..
daxjdlo-yeargvamnt)c T

"o Exclusive PTFE bladder formu-'-
. lation rated for yearsmore *¢
_ flex life than other bladder - - -

€™

VG Environmental Systems. Inc.
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HOW THEY WORK

Designed for superior low-
ow sampling performance
Pneumatic bladder pumps operate
ith a unique, gentle action ideal for

ow-flow sampling. Timed on/off
cles of compressed air altemately

squeeze the flexible bladder to dis-

lace water out of the pump, and
release it to allow the pump to refill
by submergence, without creating any
disturbance that could affect sample
chemistry. Bladder pumps run easily
at low rates for extended times, with-
pout the problems of other devices.

* No overheating of high-speed
electric pump motors, which can
alter samples and ruin the pumps.

* No churning action, like that of
bailers or inertial-lift samplers
that increase turbidity.

* No suction to cause degassing of
dissolved volatile contaminants.

The bladder prevents contact

.. Jbctween the pump drive air and the

ample, and the downwell equipment

. |-s permanently dedicated to each well,

both samples and the well are pro-
tected from disturbance or the danger

|Well Wizard® Bladder Pumps

The easiest system to
order and use

Well Wizard Bladder Pumps are
part of the complete low-flow
MicroPurge sampling system engi-
ncered for.easy installation and usc.
QED application specialists will help
specify the most effective, economical
pumps and accessories for your site.

Each pump is cleaned and laborato-
rv-certified to be free of volatile
organic compounds, acid extractable
and base neutral contaminants. Your
svstem is preassembled, with tubing
cut to length, ready to install.

If desired, installation by OSHA-cer-
tified field technicians is available.
QED customer support — with
trained local representatives, 24-hour
toll-free hotline, and next-day loaners
or service turnaround when needed
~— backs you with unmatched exper-
tise and service.

More Well Wizard and Microlurge
dedicated sampling systems and
pumps have been chosen since 1952
than all other manufacturers’ equip-
ment combined. To find out why, call

PUMP FLOW CURVE |
- 1
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SAMPLING DEPTH

This graph shows the extremely wide
range of precisely controlied flow rates
available from Well Wizard Bladder
Pumps and the MicroPurge Model 400
controller. Consult QED for flow rotes
at greater depths or other special
applications.

For up-to-date
specifications go to:

MicroPurge Equipment Caulog

f cross-well contamination. QED today for a Low-Flow Data www.micropurge.com
: Sheet and site-specific cost analysis.
MICROPURGE PUMP SPECIFICATIONS
Mode! No. Pump Fitting “Tubing Volume
Materials Length 0.D. Material Size (ml) Max. Lift

T1100M Teflon 33 (1.0om) I 1.66" (4.2 em) Tetion 14 & 38" (6 & 9 mm) 395 250 (75m)
P110IM PVC 3.4° (1.04 m) 1.66" (4.2 cm) Polypropylene 1/4 & 3/8° (6 & 9 mm) 395 300 (S0m)
P110tHM  PVC . 3.3 (1.0m) 1.66" (4.2 cm) Stainless Steel 174 & I/B” (6 & 9 mm) 395 6C0’ {180m)
ST1101PM 316 Stainless Slee! 3.4’ (1.04 m) 1.66" (4.2 cm) Stainless Slee!l  1/4 8 3/8" (6 & 9 mm) 395 1.0600° (305m)
T1200M 316 S.S_. and Teflon  3.4° (1.04 m) 1.50% (3.8 cm) Stainless Steel  1/4 & /8" (6 & 9 mm) 495 300" (S0m)
T1250 316 Stainless Stee! 1.25° {0.38 m) 1.50" (3.8 em) Stainless Stee!  1/4 & 1/4° (6 & 6 mm) 100 300" 1<0m)
P1150 PVC, Teflon 1.63' (0.5 m) 1.66" (4.2¢cm) Polypropylene  1/4 & 1/4° (6 & 6 mm) 130 300" (S0m)
T1300 316 S.S. and Tellon 3.8’ (1.16 m) 1.00" (2.5 em) Stainless Steel  1/4 & /8" (6 & 9 mm) 220 300" (S0m)
* To choose 1/2" (13 mm) rather thap 8" (¢ mm) discharge tube option, delete sutlix M from pump model number.
Intake Screen Specitications Materials Specifications
Model No. Material Screen Size jls Pm'pr Model(s) Stainless Steel:  Type 316 electrccolished
35200 Stainless Steel 0.01° (0.25 mm) mesh T1200, T1250 PVC: NSF-grade. exiruced
37789 PVC 0107 (0.25 mm) slot P1101. P1101H specilicalty for CED with
7727 PVC 010" (0.25 mm) slot P1250 (also P1101, P1101H) no markings or lubricants.

733 Teflon 010" (0.25 mm)} slot T1100 Teflon (pumps):  duPont Tellon® ara other

ium PTFE resins
Note: Pump models ST1101P, T1300 include intake screens. Screens are cplional on other __premium PTFE
. Tefion (bladders): Q-llex exciusive 260.000

pump models, but are required for full 10-year warranty coverage. cycle rated PTFZ

Teflon is 2 registered duPont rademark,

ARO02533 ?



MicroPurge® Smart Controller:
Programmed Purgmg and Sampling

Digital controller provides simple, repeatable operation for
precision purging and accurate low-flow samplzng

he Microlurge® Model 400
Controller is the only pneumatic

pump controller designed specifically

for low-flow sampling.

Precise flow control capable of min-
imizing rates to 100 ml/min or less is
essential. The Model 400 achieves this

with instant recall of controller set-

tings and direct, single turn pressure
adjustment. The graduated regulator
allows exact pressure setting without

cvcling the controller, preventing
ample volume lo» in low v:eld
wells,

Saves time in the field

The simple, repeatable operation of
the MicroPurge 400 Controller makes

low-flow sampling faster and easier,

event after event. Exact digital timer

display permits rapid optimization.
Consistent purging and accurate,

reproducible sampling are assured
even with different field personnel,
thanks to easy recall of stored set-
tings. The "manual sample” mode
simplifies filtration and sampling
even more; one button pauses the
controller while you ready sample
bottles, then starts the pump again
for sampling.

Easy to operate
and upgrade

Well data entry and controller
commands are easy with the
alphanumeric kevpad and LCD dis-
play. Software is on replaceable
EEPROM chips to allow for future
upgrading.

Take control of your sampling
program. Call QED today for a Low-
Flow Data Sheet and site-specific
cost analysis.

AROD2534

Smart Contmller :
- Advantages

--Savef'eldmne\ﬁndxsxmple

operaticn and instant recall of R

* stored cantro! settings for' up
. to 500 we!ls.

. Depﬂl-graduared pressure

regtdmrallowspxweﬂo\r{ L
rate control for low-flow **

samprn&

-+ Basy adjustmem: and pump’
.. optimizition with pregision

 eycle times displayed. ..

/

YWGED Environmental Systems, Inc.
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HOW .IT WORKS

MicroPurge® Controller

Proven reliability and
performance

The MicroPurge Model 400
Controller regulates the alternating
on/off air supply and exhaust cycle
(discharge and refill modes) required
to operate pneumatic bladder pumps
— the EPA-accepted choice for low-
flow, minimal draw-down sampling.

The 400 Controller is the product
of QED’s 15 years of leadership in
the design and manufacture of
ground water sampling systems. Its
heavy-duty pneumatic valves,
proven during years of service in
other QED equipment, deliver reli-
able performance under the toughest
field conditions.

The lightweight, self-contained
unit comes in a rugged, weather-
resistant case. Power is supplied by §
easy-to-replace AA alkaline batteries;
one set of batteries lasts approxi-
mately 7 days of 24-hour continuous
operation (with 6-second refill and
discharge cycles). A digital battery
life indicator makes sure you won't
run out of power between wells.

As much control as
you'll ever need

The Model 400 can be

used in basic mode for
simple pump operation or
with all of its advanced
functions.

* Data storage for 500
wells (10 sites x 50
wells edch).

* Displays timer set-
tings, refill/discharge
mode, well and site
LD.

* Drive air regulator calibrated in
PSIG and Feet of Water.

¢ Single turn control over the
entire range (0-120 PSIG, 0-250°)
— no need to adjust and cycle to
observe pressure setting.

The large, user-friendly alphanumeric
keypad and LCD display mcke timer
setting and pump centrol faster and
easier.

For up-to-date
specificadons go to:
www.micropurge.com

MICROPURGE CONTROLLER SPECIFICATIONS

Model No.: 400
Qverall Dimensions: 18°x 14° x 7.5° (46 x 36 x 19 cm)
Overall Weight: 17 1bs. (7.7 kg) :
Case: Ultra High Molecular Weight Polyethylene (resists shock, oil, fuel, solvent, acid, cold & heat). corrosion resisiant hardware.
Keyboard: 29 key membrane
Dispiay: LCD — 4 lines x 20 characters
Pump Drive Air
Throttle: Single tum analog knob, graduated in PSIG and Feet of Water Pressure
Power: 12 VOC (8 AA alkaline battenes)
Battery Life: Approx. 7 24-hour gays continugus operation (with 6-second refill and discharge cycies)
Software: Replaceable EEPROM
. Memory: 500 well settings {10 sites x 50 wells)
Warranty: 1 year
Max. Pressure: 120 psi
Max, Pump Depth: 250 teet (75 meters)

Operating Environment:

Temperature:

14 ° 10 120 °F (-10 * to 49 "C)

Storage Temp.:

-4 lo 158 "F (-20 " to 70 C)

Air/Gas Supply:

Compressed air or nitrcgen tanks cr oilless compressor

MicroPurge Equipment Camlog

AROD253S




MICROPURGE®

QED Compressors and Controllers:
|Compact, Self-Contained Power

Your choice of gasoline or electric powered compressors aitd
electronic or pneumatic controllers makes sampling easier.

’1"0 get a portable, reliable air
source that’s right for your site,
choose one of our proven gasoline-
powered or clectric compressors
along with an electronic or pneumat-
ic controller.

Well Wizard® pneumatic con-
trollers are also compatible with bot-
tled compressed gas, for use in high
pressure, deep well sampling appli-
cations or at other sites where
appropriate.

Gasoline-powered air supply
The 41000 Series gasoline engine-
driven compressors provide depend-
able performance on a rugged cart

that goes anvihere.

Standard 100 psi and high-pres-
sure 163 psi versions come with
clean-running 4-cvcle Honda indus-
trial/commercial engines — no slop-
pv oil/gas mixing.

Operating on regular unleaded
sasoline, QED compressor engine
choices meet California exhaust
emission standards.

The whole assembly is mounted
on a strong, lightweight cart engi-
neered for easy portability and long
Jasting service in the field.

Compact electric air source

Model 3020 electric compressors
provide 100 psi output ideal for

12

MlicroPurge equipment use in a con-
venient, portable package now only
13 x 11 x 6.5" and 15 pounds. Just
connect the supplied cables to vour
12 VDC truck or car battery.

Air flow is sufficient for low-flow
sampling to depths as great as 200
feet, or conventional sample pump
operation to 75 feet.

Reliable controllers and
compressor/controller carts

i adddition to MicrolPurge Model
40U electronic controllers (pp. 6-7),
QED makes Well Wizard 3013 Series

AR002536

. pneumatic controllers. Fully

adjustable units can operate high
rate purge pumps, vet be throttled
back to deliver precise EPA-recom-
mended low flow rates for sampling.

All models are compatible with a
wide range of gas sources: high pres-
sure models allow maximum litts to
1,000 feet with bottled high-pressure
compressed gas.

3111 Series compressor/ controller
carts combine a pneumatic 3013 con-
troller with a 41000 series compres-
sor cart. Self-contained. one-person
portability, fast setup. and unattend-
ed operation reduce sampling labor.

All QED systems come complete
— no extra charges for hoses or
other necessary equipment.

Engin
" portability —in na px:k—up truck
.oren foor. -

Provenreﬁab‘lit)imderthe -
- toughest field condin:mssmce
l982.'- .

' *Oﬂless compressmswsz- o
cyde engines —ro cily smoke,
* madmum pmtemw ag:unst
comammatxon. e

Preusxon samp!‘ng pump con ¢
f trol over an unsurpassed range
- of depths (to 1,000 feer).

.

b

- VYC& Environmenial Systems. Inc.
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Compressors and Controllers

Heavy-duty compressors for
workhorse performance

QED has engineered our gasoline-
powered compressors for long-last-
ing, reliable performance. Oversized
compressors have heavier-than-stan-
dard castings for better heat dissipa-
tion in rugged field duty. Opposable
pistons minimize noise, vibration,
and wear. A heavy-duty belt guard
protects personnel.

Engines are 4-cycle Honda indus-
trial/commercial models, for first-
pull starting every time. They run on
regular unleaded gasolme, with no
oil mixing and no “blue smoke”
problems.

The tough, compact Model 3020
electric compressor — now 40%
smaller and lighter in weight — pro-
vides dependable 100 psi output
anywhere you can hook it up to a 12
VDC car or truck battery. It comes
complete and ready to use with air
hose coupling and battery cable in a
durable hardshell case.

All QED air sources are supplied
with low-maintenance filter modules
to remove particulates and contami-
nants that may be present in the site
air, plus moisture knockout vents to
keep water out of the pump air sup-
ply.

Simple, rugged pneumatic
controllers

All-pneumatic Well Wizard con-
trollers have no batteries to recharge
or replace — if you've got air pres-
sure, they’ve got power. QED’s
third-generation pneumatic logic
provides precise, controlled on/off
cycles to power sampling pumps at
any flow rate, with inherent shock
and moisture resistance to withstand
harsh field conditions.

Their toughness is legendary —
Well Wizard controllers have sur-
vived being left out in storms, drop-
ping from trucks, even havmb their
lids ripped off — without missing a
single pump cycle.

Carts that keep rolling

The ideal platform for a trouble-
free air source is a rugged, ficld-
proven QED cart.

High-flotation tires allow true one-
person portability over rough terrain,
even in heavy mud or snow. The cart
platform is built with underside brac-
ing to provide improved rigidity and
increased life. Engine/compressor
stabilization minimizes competing
vibration to reduce wear and tear on
all components.

Specially enginezred handle (and
wheels, if necessary) disassemble
quickly and easily without tools for
transport and handling. A new lifting
handle makes the whole assembly
more convenient to move in and out
of vehicles.

Don't be fooled by so-called
“equivalent” products. Years of field-
testing and engineering improve-
ments make QED carts and air
sources the most practical, depend-
able units you can find.

AIR SOURCE SPECIFICATIONS -

Compressor and Compressor/Controller Cart Specifications

Maximum Max. Lift Max. Lift Output Dimensions
Mode! No. Pressure {Internal) {External) (at listed pressure) {LxWxH) Weight
41000LR* 100 psi 200° -— 4.3 SCFM © 100 psi 49.5 x25.5x 21.5 87 lbs.
(650 kPa) {61 m) (7.3 m¥h € 650 kPa) (126 x 65 x S5 em) {40 kg)
3111LRAT 100 psi 200° 250 4.3 SCFM € 100 ps: 49.5 x 25.5x 21.5° 111 Pos.
(690 kPa) (61 m) (76 m) (7.3 m’n © 6390 kPa) (126 x 65 x 55 e (50 kg)
3111LHTt 165 psi 320 600 2.2 SCFM @ 100 psi 49.5x255x21.5 115 Ibs.
(1138 kPa) (97.5m) (183 m) {3.74 m’h © 690 kP2) (126 x 65 x 55 cm) (52 kg)
2.1 SCFM € 165 psi
{3.57 m’h € 1138 kPa)
3020 100 psi #200° -_— 0.21 SCFM @ 100 psi 15x 11x6.5 15 bs.
' (690 kPa) (61 m) {0.357 m’h € 690 kPa) (38 x 28 x 17 cm) (7 kg)
* Includes can
t Includes cant and 3013 Controller
11 Includes cart and 3013H Controller
# Maximum fift for MicroPurge low-flow equipment applicanons; for conventional sampling, maximum lift = 75 feet (23 m)
Pneumatic Controller Specifications
Model No. Maximum Pressure Maximum Lit Dimensions (LxWxH) Weignt
3013 125 psi (862 kPa) 250° (76 m) 18 x 14 x7.5" (46 x 36 x 19 cm) 22 s 110 x3)
3013H 300 psi (2070 kPa) €600’ (183 m) 18x14x7.5 (46 x 36 x 19 cm) 26 1bs. 112 k)
3013UH 500 psi (3448 kPa) 1000’ {305 m) 18x 14 x 7.5 {46 x 36 x 19 cm) 32 tos. (15 k3)

Note: For Model 400 Electronic Controller specifications, see page 7.

MicroPurge Equipment Caulog
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Sample Pump Tubing

Innovative, problem-solving tubzng in the widest range of

m[zterzals and sizes.

gun

he Iast thmn vour samp!e con-

tacts before cullectxon is the sam-
ple tubing; this demands the highest
standards in tubing quality. QED
tubing innovations protect vour
sample integrity while making sys-
tem installation and operation easier
and more economical.

Twin-line simplicity

Our standard twin-linc air sup-
ply/sample discharge tubing has a
continuous heat-welded bond. It
costs a little more than loose or
cable-tied tubing, but users report

several major benefits. It saves time
and hassle by preventing tangles or
hangups during pump installation
and maintenance, and avoids entan-
glement with portable water level
meters or other equipment.

Tubing assemblies are cut to exact
length and pre-assembled to well
cap and pump per customer specifi-
cations at no extra cost. QED also
stocks the largest variety of dis-
charge adapters, elbows, and cou-
plers — what vou’d expect from the
leading supplier of ground water
sampling equipment.

Quality materials and samples

All tubing is controlled quality,
virgin grade material that passes
QED's rigorous standards — the
toughest in the industry. Economical
Teflon-lined polyethylene tubing the
most frequently used, with Teflon on
the inside of the sample tubing,
where it’s really needed.

Other material choices include all-
Teflon, polyethylene, and
polypropylene (for deep-well use).

QED also stocks bulk tubing and
many other sizes and materials;
inquire for details.

QEDTuhmgAdvamages :

-Twm~l‘ ine bcnded mbmgw:ﬁz—

.~ outthe hasslesof cable ues or
. 'loose tuhmg. : ~

m cutnngand assemb!y
arepm-assanbled, i
tcsted,and polybagred for

easxermstzllzrmn wxrh no left-

over tubmg.

OthastquaTxtymatemIs—-’ .
100% virgin grade, extruded in
USA with US manufactured « - .
resms,vaﬂxnoregrmd.pnnnng.
addiuves.ormo!drelease L

-True com:muous lengdxs—no ’_~

- adapters of Teffon or poly-
‘' propylene elhcwsaﬂnweasy
*-sampling vmhou:bemﬁng.kxnk- -
s ] mg crsamp!ealr.exznmz. .

SAMPLE TUBING SPECIFICATIONS

Air Supply Discharge Maximum Maximum Min. Benc
Model No. Material 0.D. 0.D. Pressure Depth Radius
P5000 Polyethylene 174" (6 mm) /8" (8 mm) 300 psi (2070 kPa) 600° (183 m) 125" {3cm)
PT5000 Teflon-lined PE /4" (6 mm) /8" (9 mm) 300 psi (2070 kPa) 600" (183 m) 125 (3 em)
T5010 Teflon 1/4” (6 mm) /8" {9 mm) 300 psi (2070 kPa) 600° (183 m) 25 (6 cm)
PR5010 Polypropylene  1/4" (6 mm) 8" (8 mm) 300 psi (2070 kP3a) 600" (183 m) 125" (3 em)
PS100 - Polyethylene 174" (6 mm) 12" (13 mm) 200 pst (1380 kPa) 400° (122 m) 25 (6 em)
PT5100 Teflon-lined PE  1/4" (6 mm) 1/2° (13 mm) 200 psi (1380 kPa) 400° (122 m) 257 (6ecm)
T5110 Teflon 14" (6 mm) 12" (13 mm) 240 psi (1650 kPa) 500° (153 m) 36 (7.5 cm)
PR5100 Polypropylene  1/4° (6 mm) 1/2° (13 mm) 300 psi (2070 kPa) 600" (183 m) 2.5 (6 cm)
P5200 Polyethylene /4" (6 mm) 174" (6 mm) 300 psi (2070 kPa) 600" (183 m) 1.5°(25¢cm)
PT5200 Tellon-lined PE  1/4” (6 mm) 1/4° (6 mm) 300 psi (2070 kPa) 600" (183 m) 157 (2.5 cm)
T5200 Teflon 174" (6 mm) 174" (6 mm) 300 psi (2070 kPa) 600" (183 m) 167 (25cm)

Note: Polypropylene tubing is cable-tied, not heat-bonded.
Tubing I.D. is as follows: 1/4” (6 mm) O.D. = 0.17" (4.3 mm) 1.D.; /8" (9 mm) O.D. = 0.25" (6 mm) LD.; 1/2° (13 mm) O.D. = 0.375" {9 am) L.D.

14
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ell Ca Assemblies _

Standard and custom caps make
every well easier to sample.

cap that really fits the wellhead,
with properly designed fittings

for ready access, can make the differ-
ence between easy installation and
sampling or problems requiring on-
site modification.
we'll fit your well, no matter
what it takes

Since 1982, QED has developed the
industry’s broadest range of sampling
svstemn well caps, engineered for
secure hardware attachment and well
protection. Our large stock of stan-
dard, locking, and/or sealing caps
will fit most wells off the shelf, but
we've also supplicd thousands of cus-
tomized designs — with rapid,
responsive service to complete even
the largest instaliations on time.

Standard non-locking PVC cap
assemblies with brass and polypro-
pvlene fittings deliver space-saving
performance where wells are installed
in an outer protective casing.

Special require-
ments are no prob-
lem

Flooding... contami-
nants... extra equip-
ment... non-standard cas-
ing... security concems...
no room at the well-
head... special fittings for
gas monitoring... we han-
dle these situations, and
more, before they
become problems.

Protected caps have PVC bodies
with locking covers, available for
wells from 1.25" to §” diameter.
Threaded models and special pur-
pose caps are also available.

LCltra-low clearance, watertight
caps are one of our most frequently
used specialties, solving problems
for well completions below grade in
parking lots or other critical areas.
Sealing caps and special'discharge
options are essential to protect well
heads subject to flooding.

P

: -Largesmdcofmpsformost
: ~MicroPurge and conventional -
-sampling system applications.

. WELL CAP SPECIFICATIONS

Cap Configuration

‘Sample Pump

tSample & Purge Pumps

Standard Cap Sizes 247,56 2, 4.5.6
{5.10. 12.5. 15 ¢y (5. 10. 12.5. 15 ¢cm)
Locking’Sealing FARE &
Cap Sizes {Scm. 10 cm) (10 em)
Low Clearance 2.4 4"
Cap Sizes {5cm, 10 cmi (10 cm)
Low Clearance 2.4 —
Locking Cap Sizes {5cm. 10 cmy) -_—
* Tude fitting sizes avaadle: 1/4" & 1/4” (6 & 6 mm): 12”3 /8" (6 & 9 mm);

144" & 1/2° (6 & 13mm)
174" & 1/2° (6 & 13 mmiptus 12" 8 V4" (13 & 19 mm)

T Tube fitting sizes:

Cap Options
MicroPurge Flexible Discharge Adapters

High Pressure Cap Adapter (fitting compalible with high Sressure controller air supply hose).

High Pressure 10 Standard Adapter (adapts hign pressure controller air supply hose lo fit

standard cap fittings).

Ultra High Pressure Cap Adapter (litting compauble with citra fugh pressure controller air supply

hose).

Marine Quality Padlocks (keyed alike).

All standard caps are ready {or use with Purge Mizer packers, 9

MicroPurge Equipment Caulog

AR002539



Copy this and fax to: VD Environmental Systems, Inc. Fax Number:313-995-1170

N Sampling System Design Data
43 |l
c 1 Site:
1 Location:
_1 DL_: Date: . Well Purge Volumes Required:

' Q MicroPurge low-flow sampling system required
Sampling Parameters (Metals, Low Level Organics, etc.):
Well Bottomn to Pump Intake Distance:

Casing Material:
Pump Material Preference:
Pump Tubing Material Preference:

|
|

Optional Cost Analysis Information
Current Sampling Method:
Frequency of Events (Quarterly, Yearly, etc.):

ﬂlulll'lllllllllll FVTTRTT TR

L 4 b 4

No. of Persons in Sampling Crew:

Standard Casing Dimensions:
tominal Pipe Schedule 40 Schedule 80
O.D. ID.

Man Hours to Purge, Sample and Clean:

izes (inches) O.D. 1.D. D Hourly Labor Rate Assumed: :
2 2.375 2.049 2375 1.913
212 2875 2445 2875 2289 No. of Cleaning Banks perEvent: _________ Blank Cost:
3 3.500 3.042 3.500 2.846 *
312 4.000 3.520 4.000 3.32¢6
4 4500 3.998 4500 3.786
5 5563 5.017 5563 4.767 WELL 1.D. NUMBER
] 6.625 6.031 6.625 5.709

A. Well Casing Diameter — O.D.

B. Well Casing Diameter — L.D.

C. Clearance from Top of Well
Casing to Top of Og.ner Casing/Vault

D. Clearance of Outer Casing/
Vault to Well Casing

E. Outer Casing/Vault Depth

F. Depth to Top of Static Water

G. Screen Length

H. Depth of Well

* Water Yield (G.P.M.)

WGED 1-800-624-2026 www.micropurge.com Vo

© COPYRIGHT 1897 QED Envirenmenta!l Systems, Inc. COOE 1295  REVS-§7 /é
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Attachment 2
Field Equipment Operation/Specifications

RMT, Inc. Field Sampling Plan
G:\WWPAAM\ PIT\00- 70924101\ R0070924.01D Final Rev.01 January 1999
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YSI Model 3560 Water Quality Monitoring System

RMT, Inc. 41 Remedial Design Work Plan
G:AWPAAM\PJT\00-70924101\ R0070924.01A Final Rev.01 January 1999
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YSI MODEL 3560
WATER QUALITY MONITORING SYSTEM
INSTRUCTIONS

YS! Incorporated

Yellow sprngs strument Can, Inc.. Yellow Springs. Oting 48307 1SA « Pronc SE8 6= ~241 <00 494 HELP « bax $14 7679484« Teder 20548

Pric‘ $10.00 2/
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~ fez

gonductivity Cell, a YSI 1530 p¥ Llectrode, a YSI J550

3s vater
¢onducti7ity, tezperiture cozpensated casduczivity, pE.
%ezpe:a:ute cocapensated pH, aad aillivolts cin all be

]

Yalues will help deterzine when a represeacazive sasple
q

q

utxle§ DESCRIPTIOR
e YSI 3560 ¥ater Quality Xonitorimg Systea

The zugged ¥YSI 1560 Vgter Quality Moanitering Systes is
grisarily designed to be used in the field with a well
¢ surface wates pump, but use vith 2 bBziler, in the
aboratery. ot the like, is also possible. The 1560
gysctez consists of a YSI 31500 Vater Quality ¥esiter, &
1510 Temperature Probe, a YSI 1520 Flov-Througk

azple Chazber Assembly, 2 YSI 1565 Sample Cup Pack asd
4ssorted fittings. Other components, described below,
dre available ts opticnal accessories.

is puzped through the syste=, Cazperature,

It is possible tc make stable readings of
througk the sazple chaszbes in as

easuzed.
he fluids runaing
ittle as two =inutes. The zcestant monitor:ing of these

¢ the aquifer has been obtained. The systez is
esigzned for simple assezbly and disasse=bly to facili-
ate frequent sensor calibration and esasy cleaniceg.

The YSI Nodel )500 Yater Quality Mositer

The YSI 3500 Vacer Quality Momitor is an integral part
3f the 1560 systez. This instrusent allows the usas to
1isually menmitor

three parazeters sisultazecusly by
eans of three 1/2" LCD displays. The rscorder output
llovws si=ultaneous recording of four para=eters. %The
onitor is housed in:% yellov molded ARS plastiz case
hich has been tested to =zilitary specifications fer
heck and 7vibration. The 3500 uses § alkaline D cealls
thich will power it for a minizux of 1400 hours. V¥hen
AT is shown on any of the displays, it is cime fer
attery replacezent,

~ 4n on/off switch controls pover to the 1i1z2sIsument. A

econd function switch conmtrols eich of the three
anges of conductivity and autozatically te=perature
fozpensated conductivity as indicated oz the =ziadle
2isplay. The displayed values are rea ouz ia eilli-
tho/ec=  {e0/ez). When 3 teaperature probe is attached,
ezperature is read out constaatly in °C on the top
lisplay and temperature compensated conductivity can be
easured, zutomatically corrected to 25°C. This correc-
ion uses 2 tecperature coefficient recozzended in
Official Hethods of Analysis of the Assaciation eof
ptficial Analytical Chex=ists™, Ed. Sidney Villiaams,
4th edition, 1984, Arlington. Va. This cte=zperature
foetficient of 2%/°C is calculaced by the foz=ula:

Unconpensated Conducstivity

[ompensated Conductivity =
((P/4%) (0.047-1)] 4}

T = te=perature in °C
P = temperature coefficient in %

h third function swvitch controls the bottez display
bhich shows manually tesperature cozpensated pY, or
kutonatically tezperature cozpensated pE, 1a either pX

nits or in =zillivolts (eV). Both of the te=zpesature
onpensated pH functions use 2 te=perzture coefficieat
£ .325%/°C. The aV tunction is designed to work with
ptional electrodes such as the YSI 3540 OR? Electrode.
t Bay be used vith most jon specific electrodes that
eet the 1500 input specificaticns.

The YSI Hodel 1510 Teaperature Probe

The YSI J)510 Te=peraturd Probe can de used as &
Taaperature/ATC Conductirity Prode or as a pK AT B¢
when asttachad appropriacely to thé YSI J1500 ¥asar
Qualicsy Mesitor. It is usadle over a lesperature raag-
ef =5 to S0°C with am aczuracy ¢f =.2°2.  The poLyure-
thane cable 13 chree feidl long asd :s tar=inited 2% 30
end with a vacactaght ¥S somm2ctar. A YST Therm:ilinear”
thezzistar is =ountid 12 2 stainless steel shearl,

4

The YSI Nodel )520 Flov-Through Cosductivity Cel!l

The YST 3520 Flow-Through Conduetivity &Sell 21 az
integral conductisity cell of ragid and duradle siler-
inated polyviayl chler:ide (CPYC.. A thres foct ps.yur-
ethane Jacketed cable is attached to thée call Bedy witk
& bend relief. & wvatertight ¥S type cannecisr terz:in-,

ttas the cable.

Tve slectrodes measure conduc:ivity. The cell
tize 1s 10 seconds for 25% read:ng of condu
changes. Accurate eeasurezents caz be =acde: vai
race up to 1.5 gallons per nminute. The canducit
cell constaat is X = 5.0/c=.

ran

The YSI Model 1530 pE Electrode Assezbly

The YSI 1530 pE Electrode Asse=dly has been designad
for YSI for use with the YSI J580 Vater Qual:ty
Yonitoring Systes, but 1t may be uzed equally well with
cther pE measuring systess that have s:arlar speciiica-
tion requiresents. The 3530 has a rugged 5.% izc: leng
poly=er body designed to vithstand demand:ng fie:l and
laboractory use. The silves/silver chleoride czelesace
electrode 2nd silver vorkiag electrode ar2 sealed :n 2
4 =olar potassiuc chloride gel to 2li=inate the ae:? Cc
add till:ng solution; a potous Teflon® junsiien if uses
to aaxizize alectrode life. The 15)0 cozers wvithi 2 Jé
1ach leng cable, a black BNC cover and a black ezd cap
for easy visual distinction. The uniz s shippes 12 a
soakes bottle containing pH 4.0 buffer. It is i=gersiant
that the electrode be imzersed :p the buffer solution
tc pravent the electrode fros drying out im storage or
trangpert.

The YSI Kodel 3540 ORP Electrode Assesbly

The YSI 3540 ORP Electrode Asse=dly hasr been des:jned
for YSI for use with the YSI 1560 Vater Quality
Monitoriag System, but it -may be used equally as vell
with other ORP peasuring systess that have sia:lar
gpecitication requirezents. The J540 has a cugged 5.5
iech loag polymer body designed to withstand dezazding
£eld and labaratory use. The silver/.ilwer chicride
refereace electrode and platinue working 'electreds ars
sealed ir 2 4 30lar potassium chloride ge! to eli=inate
the seed to add tilling solution; a paerous Te¢flen
Cizcle X junction is used to maxizize electrode tite.
The 3540 comes with a )6 inch long black cable, a yel-
lov BNC cover and a yellov end cap for easy wisual
distinction. .

The electrode assembly is shipped in a scakesr 2ottle
coacaining pR 4.0 buffer. It -is ieportant thi: the

electzode be 1=mersed 1n the buffer solution to prevent
the electrode fros drying out in storage or tramszert.

4
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The Xodel 3682 Zobell Solutioz The YST Xodel 3565 Sample Cup Pack

The YSI Model 3565 Sample Cup Pack consists el S:re
boxes of 100 each 50 al polypropylene sasple c=ps. Eack
box céses vith velero strips tor easy installatses to
most surfaces. The 50 al s12e is ideal for use wil: tle
15€¢0 systez to misimize Che cansuzpeion of bulfess azd

standards used in routime calibraticc procedures.

This Jz a reference solution used to verify the per-
terzafce characteristics of redox potential cells such
4 ' 7SI 3540 ORP Electrode Assezbly.

N T4 Model 3550 Sample Chamber Assesbly

The I J550 Sacple Chazber Assezbly is an igptegral
part b: the YSI 1560 Vater Quality Bonitering Systes.
It is{ designed to be attached to a puap outlet but can
be usled equally wvell as a non-floving sample chamber.
It i designed to hold up to five senscrs and te
provilde inlet and outlet ports for fluié zovezeat
throukh the chamber. I: provides good mixing cf fluids

The YSI Nodel 1570 Recorder laterface Cable

The YS! 1570 Recorder Interface Cable Assesbly das lour
leads and & comzca cosducter, tersinated wid a PVC
golded coamnectar. The 174 inck diaxeter. 10 foct lasg
polyurethane jacketed cable provides tle 1aleclace
Petveez the YSI Hodel 3500 Uaver Quality Mos:sr and
whatever data logging or data recording devise 5 1n
flov. use. The watertight NS cosnector 13 piaomes oul as

follovws: :
Two gaskets keep fluids tros leaking around the sesssr

zounying plate and base assezblies, while two c-zings Pin A - Greez Conductar - zV
in ehch of the sensor ports provide excelleat seals. - Pic 3 - Vhite Conductor - PE
The pensor mcuntiag plate is permanently 3arXed to Pin € ~ Gray Conducter = Coczen
indifate the location of each seasor. This sample chan- Pin D -~ Red Cozducter - BO/c=
ber |holds approximately one liter. See Figure 1. Pin E - Black Coaducter - °C

The YSI Model 35830 Carryisg Case

The YSI Model 3580 Carrying Case is copsigucied el
yellov polyethylene outer shells and has 2 yellov A3S
§{nsert which holds the 1560 syszez iz place fec carsy-
ing and provides a convenient working platiacz lor the
systez in use. All metal parts are eithe: slazed sov
ancdized to resist corrosion in the bharshes: exvizen-
peats. Two stays and a continuous hinge give ke case
tugged strength and durability. Two locks aszure thaz
it will stay closed in tramsit; tie-dovn sSITajs Xee:
the cozponents secure froaz movemest or dazage. Ip =
four dottles of calibrator solutions c¢an Be prl 1nlis
the cavity in the 1id for easy access and sale siorige
avay froz the instrument. A recess 1in the lid ¢l tie
case 1s provided for coavenient zouating of a2 IS8t
Sanple Cup Pack box.

Figure 1. The YSI Model 1550 Sample Chazher Assezbly

The¢ YSI Nodel 3555 Saaple Chaaber Maintesazce Kiz

e st ¥odel 3555 Sazmple Chazber Maintemamce Kit is
de3yigned to provide all the o-rings, gaskets and teols
negessary to perforz the prescribed annual maintenance
cnjthe 3550 Sample Chacber Assembly. .

5
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$YISTEM SPICIFICATIONS .

Tke tize needed for the systez to come to equilibrium
yith the saaple under test vwill very witd saaple flov
gharacteristics. It could be tvo mimutes or lesgez.

experature Xezsurement {using YSI 3500 and 1510)
Jeasurezeat raage: -5.0 te 50.0°C.

" Jecuracy of tezperature measurezents: 20.4°C
Resolutien: 0.1°C

Jesponse Time: 95% of reading in 10 seccnds

gonductivity Neasurement (using YSI 3500, 3510 azd 3520)
fanges: 0.0 to 2.000 =3/ca coaductivity
0.0 to 20.00 =3/cx conductivity
0.0 to 100.0 n3/cz conductivity
0.0 to 2.000 m3/ea conductivity ATC to 25°C
0.0 to 20.00 x8/c= coaductivity ATC to 25°C
0.0 to 100.0 =3/c= conductivity ATC to 25°C .

eisuresests:
t 25°C: 2)x of full scale froz 0 to 20.00 20/caz,

and 26% of full scale trom 20.00 to $0.0 =3/ea,
with cell electrodes pot platigiced

%ccutzcy of conductivity aad ATC conductirvity
i

VYhen the cell is platinized using YSI 3140 Platin-
izing Solution and YSI 3045 Platinizang Instruzment
an accuracy of 26% of full scale fz2= 50.0 to
100.0 =3/cxz, can be achieved.

fezperature cozpensated cosductivity is autozasically
gorrected te 25°C witd a tesperature ccefficiest of
px/2C

Resolution: 0.001 =0/cs for 0.0 to 2.000 a8/ca raage
0.01 e=o/ca for 0.0 to 20.00 a8/c= range
0.1 mza/e= tor 0.0 to 100.0 =3/ec= range

‘esponse Time:95% of reading in 10 seconds

/ PE Xeasurement (using YSI 3500, 3510 and 3530):

Range: O - 14.00 pH units

Accuracy: Subject to calibdration using available
pH buffer solutions -in measuyreaeat raage

Resclution: 0.01 pH

Response Tize: 95% of reading in 10 seconds

Tezperature Cozpensation: Automatic: -5 te 50°C

Maaual: 21°C froz 0 to 50°C
Sample Tezperature: -5 to 50°C

#v Xeasureaent (using YSI 3500)

Range: -1500 =2V to +1500 gv
Accuracy: 21% of reading, plus 1 ccun:
Resolution: 1 =2V

[nstrunent (YSI 3500}
Monitor Size: 8.3 x 11.8 x 4.1 inches
{21.1 x 30.0 x 10.4 centizeters)
Veight: $.5 pounds (2.5 kilograms)
Asbient Operating Te=perature Range: ~20 to S0°C
Muzidity: operates in 10 to 90% RH, mon-condensisng
at 25°C
Shock and Vibration: conforms to KIL-T~28800-C,
Class 3, Style A
EMI: conforas to FCC (47CFT, Parc 1S5, Subpart J),
Class A ¢ 2
Recorder Output: 4 channels sizmultaneocus
{*C, =0/ca, pH, aV)
Sensitivity: 1 sV = 1 count on display
Accuracy: 210 counts of display
50 K ohz ainimuz load ispedance
Cenductivity ATC cutput = uncozpensited
conductizity output
Calibrated with SO X ocbm load resistor

Pover Supply: Batterles: 6 altaline O cells
Life: At 1 alcromho/cn, 25°C, 1 hz. per day,
706 houzs minimcs, 1,000 hours typlcal

Carrying Case (YSI 15801 (mot included with systes!
S:ze: 8.5 2 24.0 x 14.9 inches
{21.6 x 61.7 x )71.8 centimeters)
VYeight: 11.0 pounds (5.0 kilegraas)

ACCISSORIES
3500 Vater Quality Momiter
3516 Te=perature Probe
{alsc used for Comductivity ATC. and 38 ATS:
3520 Flov-Through Conductivity Cell
3530 pR Electrode Asseably
3540 OR? Electrode Assexbly (Redox Potenziall
3550 sa=ple Chazber Assezbly
3555 Sample Chazber Maimtenamce Xit
3365 Sazple Cup Pack (500 each)
3570 Recorder loterface Cable Assez=bly
3580 Carrying Case
JE82 Zobell Sclutios (ORP Calidrator Soluzisa)
3167 Cocductivicy Solutioa, moz. 1.0 mf/cz. fi1ell zse
3168 Coaductivity Solution, moz. 10.0 =0/cz. fiel? use
3169 Conductivity Sclution, mez. 50.0 =0/z=, ‘fiell use
3045 Platizizing Instrument
3140 Platinizing Solution

Accesseries may be purchased through your YSI deales.

OPIRATION
Puxp Eook-Up

The YSI 3560 Water Quality Kopitoring Systes is sbisped
unassezbled and pust be assezbled before use. The
systez mpay be connected to the pump outlet az asy tize
during the purging-pusping process as long as the flow
rite does not exceed 1.5 gallons per minute. The systez
is normally connected prior to starting the puz; so
thit constant parazeter monitoring may be achieves and
the point for logging the representative sazple vilves
czn be deterzined. Because of sample chazber coasitue-
tien, it is very izportamt that z 1.5 galloas per
mninute saxple flov not be exceeded; othervise, leadige
s1y occur.

The cutlet fros the puzmp must first be prepared fsr the
sanple chazber imput. Inlet and outlet lines for the
3550 are cut to the length desired froz tie tea ‘aot
leng plastic tubing supplied. lssert a tube-hose stesm
adapter iato each end of the inlet tubing. This ses:ien
connects the puzp outlet to the sample chasber :z2let.
Insert a third tube-hose stem adapter into ome ezl of
the outlet tudbing. This goes froa the sasmple chasbes to
3 waste container. :

&
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Next,
punp
connec
the. s
for”
cot

[ -1
tubing
conne

he JS50 is comnected te a 1/2° eor 3/t 0D

tiet by using the appropriate straight uaien
or supplied. For a 1/2" OD pump outlet, use
aight-union connector with twve 1/2° ID perts.
/8" OD puzp outlet, use the straight-umida

st which has one J)/%2~ 1ID por:t and cae 1/2° 1D
and~tighten the appropriate port of the straight
chnector at the pump cutlet. Insert one end
previcusly coastructed sasple chamber izlet
i1ato the opposite port of the straight union
or and hand tighten it {see Figure 2}.

- '5=;§i ""AE
e mamscamo”°

Figurs

2. Plunbing Components azd Platigizing Adapter

Insert the other ead of the coastructed inlez tuliag
jote an elbov watil it stops. Then ipsert the ellow
into the tap of the YSI 3520 Flow-Through Conductivity
Cell and push down umtil it steps. Two internal e-cings
iz the cell serve as vater seals.

The coastructed end of the outlet tubimg with the
inserted tube-bose stez adapter is then pushed 122

ancther eldov wstil it stops. Then the eldov :s
inserted into the outlet paor: of the sensor =cualsiag
plate aad pushed down uatil it stops. There 1s a doudle
e-ring seal kere too.

Install the sensors that will be used iato the sesasor
gounting plite iz their respective ports. The secsor
ports not ie use sust have plugs izstalled to close off
the systea. Attach each of the sensors to the 3S00.
The input jacks are marked for proper placezent ol each
consector. The temperature, conductivity, pE RTC probe .
isputs, and the recorder output have NS connecicrs. The
pE and ORP electrodes come with BRC coonectors whizh
bave very lov vater integrity and so should have the:ir
*boots™ izstalled over their connectors. The color
coding oo the boots alsc helps identify thez vhea they
are iz the cable harpess., Witk the sensors attached to
the 3500, place 2l)l the cables froe the samplie clazber
icte the black cable harpess provided wilk the 1560
systen. The Rarmess is slotted for easy cable iastalla-
ticn. The systes is sov ready for aperation. (See Fig-
ure 3.)

¥ith the systea ccnnected to the pump, begin puaping
gecerding to the puzp masufacturer’s instructicas. Tura
en the JS00. Before recording any values, make sure the
sample chaader is full, that all air is veided, and
that a1l of the displayed values are stable.

te e 1 ae

pH ATC INPUT

OUTPUT FROYM
SAMPLE CHAMBER

EARNESS

INPUT TO SAMPLE CEAMBER

RECORDER OUTPUT
TEXPERATURE INPUT

Fig

e J. Tie )560 Systea, Asseabled
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Tezperature Neasureuesnt

To measure tezperature, cocanect a 1S10 Teaperazture
Probe to the 1500. Temperzture is measured iz °C and is
shown coantinuously on the top display. Witk no probe
sctached, the 1500 display will read -34.0 z.2°%.

Conductivity Xeasureaments
Betore any conductivity cell is used, it should be

soaked 1n distilled or deionized wacer for a: least cne

hour. To 2ake conductivity seasurezents, csanect 3 YSI
3520 Flov-Through Conductivity Cell tc the 3500. Set
the conductivity function switch to 2 and observe the
displayed value 2fter the reading is stalle. The dis-
play reads out in =zillimhos/centimecter (=0/ea). 1t
gicrozhos/centimeter {u0/c3) is desired, aultiply the
displayed value by 1000.

I the overrange signal (1l.__} is displayed, the coa~

duczivicy of the water being assayed is greater than
1.999 a0/cx. Reset the function switch to 20. If the
overrange sigmal is still displayed, rese: tc 100. It
the overrange signal is still displayed, either the
conducsivity is greater than 100.0 =8/ca and the YSI

JS00 Vater Quality Monitor can not be used for coaduc~
tivity deterzinations, or else there is a systesz error.

If no cell or a dry cell is attached to che 1500, the
display will read 000 (£002) with the appropciate deci-
mal paint.

Automatically Tesmperature Compensated Conductivity

To measuyre autozatically temperature coapezsated con~
ductivity, connect a YSI 3510 Tezperature Prohe aad a
YSI 3520 Flow-Through Conductivity Cell to the 3500,
and set the conductivity functioa switch to the correct
ATC conductivity range. Readings are autcsatically
.coopensated by 2%/°C to 25°C. The 31510 must be located
in the sazple under test for the automatic compensation
to vwork correctly. If no tesperature prcbe is conzected
to the monitor, the display will shov the overrange
signal {1.__ ). See Tables I and II for the correctien
values.

pB Xeasuresments

To measure pH, connect a YSI 3530 pE Elec:rode ot
equivalent to the 3500, and set the pH function sviteh
to pH. Typically, a two point calibraticn is necessary
before actual measurements can be made. See pE Calibra~
tion procedure. Once the 1530 is calibrated, install
the electrode into its port in the 3550. Though the
instruzent and electrode have been calibrated at one
texperiture, they can be used at other te=pecitures is
long as the mabual temperature knob is rese: tc the mev
sazple temperature before final values are deterzined.
Be sure to reset the dial to the tesperzture indicated
by the top display. Though pH is temperature dependent,
it is mot custocarily corrected to 25°C, as canductiv-
ity often is. pH changes with temperature a2t the rate
of .135%/°C troz the calibration point.

?hen aeasuring pH with no electrode connected to the gV
input, the shorting cap attached to the 3500 should be
on the aV input jack. )

Autoratically Temperature Compensated pi

To measure auytomatically teamperature cozpensated pH, a
YSI 3510 Temperature Probe and 2 YSI 3$30 pH Electrode
aust be connected to the 1500. As long as the pH ATC
sade is deing used, the 1510 must remain coanected to
*he pH ATC input jack or else the pH display vill skov
an underrange negative value, or an everrange conditien
greater than 14.00--vhich are outside of the pE range
of 0.00 to 14.00 and can not be adjusted into the meas-
urable pH range.

Typically. a tvo poiat calibrition 33 Necess2TY lellle
actuzl seasurezents can Re made. See pE Calidratilen
procedure. Once the 3530 a1s calidrated, :astall e
eleczrode intc the J550 ip its appropriate pori. ad
the JS10 into the pE ATC port. Though TR :iasiluzeal
and sensors have been calibrated at one tezpelilure,
tkey can be used 1t other temxperatures, since teézpery-
ture changes froz the calibration point wvill Be aul2-
m2tically corrected to the aev value. Though 2% :is
teaperature dependent. 1t is mot customarily sorresied
te 25°C, as conductivity often 1s. p¥ Ihanges vita
teaperature at the rate of .JISN/®C troz the calilra-
tien peint.

Yhen measurizg pH with no electirode coanecled te tae av
input, the sherting ¢ap ittached to the 3500 should bde
en the oY input jack.

aY Neasureaeat

The =illivelt (mV) function is intended for use wvith
the YSI 1540 ORP Electrode, though ofler seasors aay
2lsc be used. Set the pE function svited to ne aVv sode
and read the bottoz display. There are nc adjusizeats
in this sode, so any sensor that 1s agtacled te thus
input jack should be tested agaims: soze kaown siincard
as defined by its manufacturer. See Cal:kration for ORP
Electrode. ¥ken no elecizode is attached to the 2V
inpuc, the shorting cap attached to the )00 shcull be
installed on this jack. If the pE impu: :s sot 13 use
vhen as ORP electrode is on the aV input, the sheriinmg
¢zp should be connected to the pX input jack. ¥12) the
shorting cap installed, the display vwill read 00C 2002,

Bailers

To use the 3560 systes vith a bailer iastead of a puzp,
use the funnel provided to £ill the sazple chaaber with
the solution to be tested. The sazple chazder and the
conductivity cell must be filled to the very tcs and
all air =ust be rezoved to ensure acsurate readangs.

Recorder Output

The Model 1500 recorder output is capable of driviag 2
daca logging device or strip chart recorder. Ffour
cutputs are located on the connector designated RET OQUT
and are defined as Te=mperature {pin E)l. Conducii7ity
{pin D), pE (pin B}, and =¥ (pin A}: the cozzon fer
each output is pin C. Each output circuit has a =iaisum
load impedance of 50 K ohzs. Each produces 1 =2V for
every count on the respective displays. and is accurate
to 210 counts of the display. The cutputs have Deen
calibrated with a2 50 X oha load. It sbould be :coted
that the conductivity output 1n the ATC =cde is not
tezperature cospensated. Conductivity ousput is aivays
uncospensated conductivity. Compensated cosducliivity
can be calculated as described elsevhere.

Stut Down

To shut down the systez, simply turn the power svitch
to OFF. Tura the pump off before disconmecting the
pluzding. Rez=ove the straight union connector frea the
punp outlet, then remove the hose and fittings tres the
sizple chazber ports and drain Chem. Plug the jerts
vith the plastic plugs provided. ;

To Xeep the sensors in a suitable environzeni, the
saaple chasber can be moved trom one site to anzther
vith 1its contained fluid., Vhen the day's aeasureents
are finished, drain the chaaber by removing cae ¢! the
plugs trom its port and pouring out the sasple. Txe pH
and ORP electrodes should be stored 1n therr sSaker
bottles to prevent thea fros drying out. The condusiiv-
ity cell should de stored soist to minizize 1ts equili-
bration peried. B
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MAIRTERAXCE
Ibstruaent

he YSI 3500 vater Quality Monitor reguires cccasicaal
httery replacement and clezning. Six alxaline “2°
b11s in the 1500 provide a minimum of 1400 bours of
heration. Vhea BAT appears con any cf the three
|splays. it is time to replace the batteries. It 1is
hparcant to replace all the alkaline batteries at the
hne time for long life between Battery changes. KRemove
he tour rubber teet located on the back of the instru~
bnt and take of? the back. Replace the bitteries in
he battery holder tubes, making sure the pelarity is
brrect {red is positive). Reassezble tha case, being
hreful to align the gasket correctly t3 preveat water
ht¢iltration. The rubber feet should be reinstalled
fager tight. Do not use & screv driver.

-,

e a2 mild soap and vater solution to clean the instru-
bnt. Vipe the solution on and wipe it off right awvay;
bllov this with a clean vater wipe. Either a probe or
bnnector cap should be in place over every jick te
bep water out. If water gets iantc the instrument,
Lsassezble it and vipe it dry. Dec pot dry it with hot
jz: this could dazage the electronic cczponeats.

o 2wy o B

br stubborn stains and other marks, a solution of 50%
hter and 50% isopropyl alcohol may be used. Dc not
llov the solution to stand on the 1imstruzent case.
fnse by viping with vater, as zbove.

LU )

hen storing the 1500 for long periods, re=ocve the
htteries to lessen the possibility of leakage.

o =

Sizple Chaaber

THe YSI 3550 Sample Chagber Asseably cozes zpart

*3sily. The o-ring seals in the perts and the chazber
skets should be replaced angually. Use the tweesers

sJovided in the YSI 3555 Sample Champer Maintenance Kit
td remove old o-rings and install nev onpes.
te o-rings are properly seated in thesr grcoves: they -
3t back in the sides of the ports. Vien you replace
the gaskets located in recesses at the top 2rd bottezm ™.
of the clear acrylic tube,

Be sure

re-2pply the thuzdscerevs

finger-tight only; do not use any tool to tighten thez.
ztekgaske:s could be cut, vhich would cause thez to
gak.

Yqu may clean the parts of the disassesbled chazber, as
wdll as the plumbing fittings, with a =ild scap solu-
tion or wvith isopropyl alcochol for tough stazas. Rinse
tHe cleaned components with vater to rezove any cesid-
ual soap or alcohol: residues =zight cause interference
with measureszents.

Vienever storing the )5%0. remove all
2inizize the possidility of dazaging.

the seasors to
and store each

ofje as recomzended belov. The sample chacber should be
disasseabled and dried before storage to preveat
ejcrobial growth.

THe tubing and fittings used wvith the Sample Chaader
ey be cleaned with a general laboratory detergent.

TRe tubing may be autoclaved.

£ ™

'

-}

[

To tezove the hose-stez
apter froz the elbov, push in the ccllar on the eldov
jile pulling out the hose-stez adapter.

paperature Probe

be 3510 requires very liltle maintenance in ncraal
®. The durable stainless steel sheath and polyur~
ane cable may be cleaned vith a mild scap anéd vater
lution. A solution of 50N isopropyl alecchei and 50\
iteg Bay be used to rezove stains ané¢ sineral
pposits.

The 3510 should bde stored &ry ia its owa siizjizg dex,
and kxept in z dry lecation.

Flov-Thraugh Conductivity Cell

The stainless steel electrodes of the 3823 de 232
tequire platinizztion whes used betveen 0.0 asd $8.0
el/en. Yhen conductivity values froz 50.0 s 106.0
gb/ez  are to be zeasured, the electrodes 2= reguire
platinizatios for system accuracy. A platzzisaltisa
adapter has been provided with the systez 227 use :a
conjunction with the YSI 3045 Platimisiang I=siTuaeat
and YST 3140 Platipizing Solutioca. See tile JOZLS
instructicns for further inforsition. The ceil sus:
2lvays be kept cleana to assure proper operaiica aad
reproducible accuracy. A dirty cell will cszlaziaace
the sazple under test and change the conductivily read-
ing. Any of the foaaing acid tile cleaners such as-dov
Clemical "Bathroom Cleaner” will cleaa tde cell
adequately. Vher iz stronger cleasing preparatioz s
reguired, use a sclution of 10 parts distalles waler,
10 parts isopropyl alcaohol, and ome pac: 10 merszal
hydrochlorie acid.

Dip the cell into the cleanisg solution ané agztate fcT
tve or three azinutes. A 3zall test tube brust 3ay Dbe
used tc gently clean the electrodes and de flov-
thzough port. Be careful to ast scratch the elec:itodes.
Ripse the cell in several change: of distilled or
dejonized water. The cell constaat skould be checked
after each cleaning (see Calibrationm).

Store the 1520 ip deionized water. For shest tess
storage, the cell caz be wrapped in a mocist towel aad
placed ip a plastic bag. After the 1520 cell Bas deea
stored 4dry, the cell constaat will be inm ezrTor aatil =t
Bas been soxked in deionized water for at leas: a2
Bour.

Change the twvo silicone o-rings amnually to zaim:aia
their sealing integrity. Use the tweezess provided in
the 1555 Sazple Chazber Maintenance Kit to resove oid
c-rings and imstall nev ones. Be sure the c-riags aze
properly seated in their grooves, and be carefxi pe: 0
dazage the o-rings or the cell vith the tweezecs.

pE Electrode

All gealed pH electrodes, including the YSI 3810, vill
deteriorate with time. The typical electrode wil

deteriorate after 3 to 6 months of nmorzal use. Age
deterioration is characterized by a sherteaed slspe
adjustaent and slower speed of respoose. Agiag cin dest
be detected by calibrating the electrode. As a sule, :f
the span for slope adjustzent can aot be brougit 1ald
range (that is, a reading of 4.00 can not be s2:), tle
electrode should be cleaned and retested o recss-
¢éiticned (see below). VWhen storing the elecirode. Xeep
i1t in the soaker bottle provided. The sclutics ia tle
bottle may be replenished with 5 to 10 =L s! 2 3
buffer with 1/2 teaspoon of sodiuz chloride (KaCl). 2¢
pertorsasce is not restored the electrode sdould e
replaced. The slope contrzol on the YSI 1500 Viates Quai-
ity Momitor will allow a pE electrode with a2z 80% 20
100% efficiency to be calibrated to the slope adjus:-
zeat value. If this cannot be set, the elecizode i3
probably belov an 807 efficiency value. To clead er
recoadition a )5)0, proceed as follows:

pE Llectrode Cleaning: Coating of the buld cas lead 3o
erreneous readings including shortened slope adjus:-
geat. Cleaning technique is deterzined by the type of
coating. Soft coatings can be removed by vigorous siis-
ring or by use of a squirt bottle of wvates. Orgasi

chemicals or hard coatings should be chezically

rezcved, A half-hour scaking in an industrial siTessid

9
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detergent is recomaended. Only in extrese cases should
the buldl be aechanically clezned as abrasican caz lead
to perzanent damage, If cleaning does not restore
perforsance, reconditioning may be attexpted.

3E TLlectroede DReconditioming: Yhen recénditicaning is
cequired due to electrode aging or severe fouling, the
tollowing che=ical treatments can Be tried. They are
presented in the order of the severity of their attack
on the pH electrode glass and may not :=prove electrode
perforzance, and in some cases they 3ight actually
reduce it.

NOTE: USE PROPER PREICAUTIONS WHEN EANDLING THESE EAZ-
ARDOUS CHEMICALS.

1. Iczerse the electrode tip in 0.1 nor=al hydrochlerie
acid for 15 seconds, riase it in tap water,thes izzerse
the tip in 0.1 norzal sodius hydroxide feor 15 secends,
and rinse in tap vater again. Repeal thils seqQuence
three tizes and then recheck electrode perforaance. If
it has not been restored, try the next step.

2. Imzerse the electrode tip in a soluticn of 20% ae-
=onium bifluoride and 80% water for two to three min-
utes, rinse in tap water and recheck pericraance. If

Fpertornance has not been restored, try the next step.

3. Izzerse the electrode tip in a2 solutiean of 5% hydro~
fluoric acid and 95% water for 10 to 1% seconds, rimse
bell in tap water, quickly rinse in § Normal hydre-
khlotic acid. then rinse well in tap vacter again and
Fecheck performance. If performance has zot been
Festored, replace the electrode.

DRP Electrode

fhe 1540 shculd be periodically inspected for z3ating
£ the platinus suzrface, vhich can cause errcneous
eadings. The bdulb guard of the ele«ccTode can be
exoved to expose the platinuz for cleaniag. Vhea stoz-
Ing the electrode, keep it in the soaker totile pre-
Yided. The solution in the dotIle =ay be replizished
yith 5 to 10 aL of pH 4 buffer wizhk 1/2 teaspoon of
dadiu= chloride (NaCl) .By testing zhe 3540 with

3682 Zobell Solution, the need for cieaning cam be
eter=ined (see Calibration). To clean the 31540, pro-
eed as follows:

. Soft coatings should be removed by use of a squirt
ttle of water or by gently wiping with a2 sof: cloth.
sove the buld guard if necessary. Be careful not to
rateck the platinux.

. Bard coatings or organic chemicals should be rezoved
y an appropriate chemical solvent, by gently scrubbing
th a very fine cleansing powder such as “Sotiscruk,”
of by gently polishing with 600 grade wet silicen car-
ide papezr. Vet a piece of the paper with water and
gpntly polish the electrode with z circular tvisting

NPTE: After cleaning the platinum surface, sozk the
elec:todg for 8 to 24 hours in 4.0 pK buffer. then
recheck it with YSI 3682 Zobell Scluticn before further
uje.

Ys1

CALIBRATION

Instruseat

The NModel JS500 has no user serviceable adjust=enis. I¢
you suspect that the instrument 1s out of calibration,
it may be tested for accuracy using the YST ]3¢ pi
Sensor Simulator and the J59% Test Probe Xiz. Iastall
the 3595 Test Probe Asse=bly by comnecting :Se te=pera-
ture usit (4 pins) to the TEXP imput jJack or the 1500,
and the conductivity uait (I pins) to the COND :apu?
jack. The readings you should see to asceriaiz carrec:
operatioc of the temperature, cosductivity and ATS
copductivity functicns of the 1500 are as fzillevs:

°C = 15.5 20.3

2 s0/ca = 1.563 £0.020
20 #0/cz = 1.56 =0.10
100 al/cz = 1.6-20.2
2 20/c2 ATC = 1.928 20.020
20 28/c= ATC = 1.9) 20.10
100 =0/c3 ATC = 1.9 20.2

Connect the 3590 pH Sensor Sizulator to txe 3500 as
described on the instruction label on the dack o! the
3590, thea follov the steps listed in these imsizuc-
tions. If the displayed values are out of specilica-
tion, the 3500 should Dbe returned for secrTice. See
NYarranty and Shipping Inforzmation.

Tezperature

The 1510 Tesperature Probe is assesbdled vitk 3 YSI
Ther=ilinear ther=istor and may be tested by cusiczess
using ar ohmsecer. Witk the sheath of the prode sub-
merged in a 0.0 =2.1°C ice bath, therz:istor resistance
can be cozpared to the folloving values:

Aczoss Pins A & B = 94.98 X 2432 Ohas
AcToss Pins B & C = 19.59 X 210) Oh=s
Across Pins A & € = 114.6 X 2535 Ohzs
Across Pins B & D = 0 21 Ohz

If any measureaent is out of tolerance, see Parranty
and Shipping Infor=ation for repair or replacesent
intormation.

Conductivity

The designed cell constant of the YSI 1520 Flov-Thraugh
Conductivity Cell is X = 5 fecaz. Different aceuracies in
different ranges is a2 characteristic cf the stiialess
steel electrodes. Though in nmor:al use, re-deteraina-
tion of the cell constant may not be required, the
constant can be affected by electrode fouling or
pechanical shock. Therefore, it is wise to re-deteszine
the cell coanstant routinely. Vhen testing the calidra-
tion of the systea, be sure check the accuracy o! the
test 2gainst Systez Specifications.

The total accuracy of the systez is the suz ol 2l! the
inzccuracy of its parts. As an example, at 10.00 30/cs
the 1500 and 3520 have an accuracy of 238 of full scale
{20.00), a2nd the J163 Conductivity Sclutioaz has an
stccuracy of 218 of solution value. So vhen the scluticm
is tested in the ATC mode, the displayed value should
Be 10.00 =2.70 sb/ca.

To check the cell constant, YSI 3167, J161 or J169
Conductivity Calibrator Solutions may be uses. IThese
solutions are packaged eight to 2 box im uabreazable
plastic one pint bottles designed for f31eld use. The
sclutions are manufactured to necainal values of i, 10,
or 50m0/ca at 25°C, with a 21% accuracy of the stited

/0
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-alue of the label. A chart fer uncompensated values
t tezpgritures other than 25°C iz included witd each
3%,

a hcllovinq example. cell/instruzeat calibration
s r2ed by use of YSI 3167 solution, but these
r es may be followed using any of the YSI solu-
t\\_lllth only slight procedural changes.

.onnect [the 3520 cell and a2 1510 Temperature Probe Ro
he J50Q. and rezmove thez from the sample chazbes. SeX
ae conduetivity function switch to 2 ATC. Rinse the
aside and outside of the cell and the probe with about
73 of }he contents of the J167 bottle. Place both ot
.ae sendors into the resainder of the solution in the
sttle, Jand allov thez to coce to temperature equili-
riua. ke sure that the 1520 body is immersed sc that
te vacdr level is half vay up the knurled porticn of
ae celll. See Figure 4. Read the displayed wvalue and
steral if the cell/instrument is withim specified
2guracy. The displayed value is corrected tec 25°C
itosatifally and should be 1.000 =.070 m0/ca. If the
1lue ig within specification, the measured error can
¢ used [to further improve the accuracy of the systes
Y providing a correction factor for further read:ings.
ais is Pone as follows:

Calibrator Value
or:ectef Sazple Vilue = =-=wewm=v=c=ee= X Sample Yalue
Displayed Value

1libratpr Value = 1.000 =0/ca

tsplayefl Value = 978 20/ca

12ple Vhlue = 634 =0/ca

.648 nOfca = {1.000 m0/ca)/(.978 ®0/ca X (.633 =d/c=)
iscard |the calidrator solution once the accuracy of

‘e ~~<thex has been deterained. It has been contaziz-
i should not be reused. If systezs 2ccuracy is
. pecification. see Varraaty and Shippimn¢ Iafor=-
S__to} repair instructioas.

-Gure 4. Sensor Level in Conductivity Calibrater
«ution

The frequency 2t vhich calibration 1s neaded depesds en
the electrode, the pH zonitor and the characlelisiics
of thé water tc vhich the &lectrode :s exposad. Siace
soraal 1:fe of a pE electtode is enly three 2 s
sonths, 3t is advisable to calibrate the pE sysctez
befere sazpling at each s:te. The M elecirods saseld
be tested for background aoise and appropriatelr siise:
oa 3 weekly basis.

Befcre coasecting the pH electrode, zero the elez-
troales wvitk the shocting cip attached te the 250C.
Turn on the )500 and set the pH function switch te 3E.
Next, conzect the shorting cap to the pH input jack axd
set the manual temperature compensatioa knod to 2%°7.
Then, adjust the CAL coantrol to indicate 7.00 20.0i oa
the pE-a¥ display. Disconnect the shorting cap Iroz the
pE input aad cornect it to the =V 1imput jack. The
goniter is mov zeroced.

Test the 1530 pE Eleczrode for noise and oflse: as
tollovs. Rinse the 3530 and a YSI 3510 Tempecasuce
Probe with pE 7.00 buffer to remove any contaz=:izasis.
Connect the 1530 to the pH input jack and the 2512 te
the TIEMP imput jack. Pour pH 7.00 buffer in2o a %0 =l
sasple cup, such as ome froz the YSI 1565 Saspis Cup
Pack, then imaerse both of the seasors into the Beliles
at 25.0 20.1°C (use the °C display to confirn the te=p-
erature). Allov the seasors to equilibrate. X Zisplay
value cther thaa 7.00 shows electrode background acise
aad effset. The 3510 background noise and offsez a: 3=
7.00 should aot exceed =0.2 pH units at 25°C.

Once it Ras been established that the electrode ofise:
is functiening properly, a two point calibraticn sheuid
be perfcermed. pE buffers of 7.00 and 4.00 or ef 7.00
aad 10.00, vhichever two are closer to the expecied
sasple value, should be used. Proceed as follovs 2o
pake & tvo point calibration.

Rinse the 3530 znd a YSI 1510 Tezperature Probe witl ¥
7.00 buffer tc resove any contazinants. Conanec: the
15)0 to the pH input jack and the 3510 to the TP
input jack. Pour PR 7.00 bduffer into a 50 =1 sazple
cup, suchk as one fromz the YSI 1565 Sample Cup Pack,
then immerse both of the sensors into the buffer. Allew
the gensors to equilibrate in the buffer uastil a szadle
reading is obtained. Read the temperature and adjust
the pH manual temperature compensation Xnob tec the
saze value. Adjust the CAL control kmod tor 7.00 =29.01
pE uvmits on the display and discard the duffes. 1iase
the sensors vith deionized or distilled water, foiloved
by 1 ginse of the next desired buffer (typically 3

4.00 or 10.00). Balf £ill apother disposable 50 =1
sazple cup with the next buffer for calibraties asd
iezerse the sensors. Allow the sensors to equililratle
until 2 stadle reading is obtained. The tesperatuce ¢!
the tvo buffers should not differ by more tham 20.1°C.
Adjust the SLOPE control until the display 1s wigh:ia
0.01 pH units of the buffer’s stated value. Discazs the
buffers. The pK systen is nov calibrated and ready for
use.

Texperature Coapensated pE

Follor the pR iastructions above, with the followving
nmodificaticns:

Set the pH function switch to pH ATC. Connect the 2510
to the pH ATC input jack. Vhile the 3510 can be used in
either location, the pE ATC fumction will not work
unless the J510 1s connected to the pH ATC inpus. It is
recoaaeaded that 2 second YSI 1510 Tesperature Probe bde
used tor this operation. Nanual tesperature coapensa-
tion iz mot pecessary since tesperature cospensation 1S
perforaed autematically in this mode.

ARO02552
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The frequescy with vhich the =V functicn needs te de
evaluated depends oz the electrode. the noniter amd
characteristies of the ground water to vhich the elec-
~rode is exposed. It is wise to test the ORP systea

jainst a stazdard on a wveekly basis. The YSI 1540 OR?
£lectrode comes with 2 bottle of YSI 1682 2obell Solu-
tion vwhich is used as a reference soluticc. To test the
systez vith this standard, proceed is follows:

First, turn on the YSI 1500 Vater Quality Monriter and
set the pE function switch to =Y. Next, comaect the
shorting cap attached to the )500 vo the =V iaput jack.
The display should read 000 22 V. This indiciztes that
the 1500 electronics are zerved. Detach the shortiag
cap and coanect the 3540 o the =V imput jack. If a pi
electrode is not attached to the pH input jack, conzest
the shorting cap to it. Attach the 3510 to the TEXP
input jack. Rinse the 3540 and 3510 with distilled or
deionized wvater, followved by a rimse with z small
aacunt of reconstituted YSI 3632 2oBell Soluticn. Ealf
£ill a disposable 50 zl sazple cup, such as cne fro=
the YSI 3565 Sample Cup Pack, with ZoBell Solutieca and
tully immerse the bull of the 3540 and the end of the
sheath of the 3510. Allov the senscrs to eguilibrate,
and note the reading. The displayed z¥ value is mot
temperature compensated and should be corrected tec 25°C
at 1.) 2Y/°C. The temperature coefficient is in reverse
proporticn to the temperature. The calculated value for
the ZoBell Solutios shculd be 231 =10 m¥ at 25°C.

Example: Displayed Tesperature = 22.1°C
Displayed Value of 2ZoBell Sclution = 236 oV

. 231 av = Display Yalue + [(Display Te=p. - 2§°C) x
(1.1 aV))
231 av¥ = 236 vV + ({22.1°C - 25°C} x (1.3 =2V}]
231 oV = 236 =V + {-1.8 av]
231 ¥ = 232.2 =Y, corrected to 25°C

-she caleculated value of the 2obell so0lution in this
exazple is within its specified range cof 231 =10 gV.
This confirms that the ORP syster is functionring
properly. Rinse the gensors vith deionized or distilled
water and discard the used Zodell solution.

| NOTE: If a pH sensor such as the 3530 and another po-
tentiozetic seasor such as the 3540 are to be installed
at the saze tize into the 1550 Sample Chazber, and it
both have their own reference electirodes, botk refez-
ence electrodes pust be izmersed in the calidratien
solution during calibracion.

VARRANTY AND SEIPPIRG INKFORMATIOK

The YSI J560 is varranted for one year agains: defects
in workeanship and materials exclusiva of batteries
vhen used for its intended purpcses and zaintained
according to maaufacturer's iastructiocns. The YSI 3530
and 3540 are warranted for three months. Dazage due to
accidents, misuse, tazpering, or failure to perfora
prescribed maintenance is not covered. The warranty
period for chezicals and reagents is deteszined By the
expiration date printed on their labels. This varranty
is lizited to repair or replacesent at YSI's optice.

IF SERYICE IS REQUIRED

Contac? the YSI dealer fro= vhom you bought the iaszru~

sent, or the YSI Product Service Depart=ent. Report the

date purchased, model, serial number, and the nature of
+ failure.

Yhen shipping any instruaent, be sure tdat i i3 3Iep-
ezly packaged ard insured for coaplete proteciion. Vhen
returaing for repair, please note the requiresezis of
the Cleazing Certificate. Iz comaunicaticas regasiing
this instrusest or accessories please penticm the =zodel
and serial ausber.

Yellov Springs Instrumeat Cs.. I=c.
Product Service

1725 Braonus Lane

Yellov Springs., Ohio 45387

YSI Toll Free Mumber: 1-800-3)43)-HEL?

REQUIRED XQTICE

The Federal Comz=unications Comzission defizes tlis
product as a computing device and requizes tie tollow-
ing motice:

This equipszent generates and uses radio Zrequeacy
energy and it not installed and used prcpezly, say
cause interference to radio and television recention.
It has Deen type tested and found to c233iy vitd the
lieits tor a Class A eor Class 3 coeputizg device 1in
sccardance vith the specification im Subpazt <& ef ?ast
15 of FcC Rules, which are designed to provide reasan-
adle protection against such interference iz 2 residen-
tizl installation. However, there is no guaraztee t2at

" interference vill not occcur im a3 particulas astalla-~

tion. If this equipsent does cause intecfecence to
tadio or television reception. which caz be detesazined
by turmirg the equipment off and om, tle user is
encocuraged to try to correct the interfereace by one or
rore of the following measures:

1) reorient the receiving antenna

B} relocate the computer with respect to the receiver
€) move the computer avay fros the receiver

¢€) plug the cozputer into a differemt outler so tlat
the cozputer and receiver are on differezc bdrazch
circuits

If mecessary, the user should consult the dealers e: an
experienced radio/television technician for additizaal
suggestions. The user xay find the followiag bBooklet
prepared by the Federal Coszunications Coz=isgion help-
ful: "Hov to Ideatify and Resolve Radio-TV Intecfereace
Problems.™ This booklet is available fro= tle U.S.
Governzent Printing Office, WVashington, D.C. 20402,
Steck No. 0004~000-00345-4.

TROUBLISEQOTING INFORMATION'

Tive basic asseablies make up the 3500: the csaducsive
ity~teaperature Ddoard assembly, the pH-=¥ boazd
assesbly, the battery assesbly, the meter asse=bly aad
& front panel assezbly. The conductivity-tesperatsre
board provides references for the conductivity and
tezperature circuits as well as signal condilienizg,
tining, upper édisplay drives and recorder cuzjut for
21l four monltor paraseters.

Pover is provided by the Battery Assezbly 2aad cesdi-
tioned by the Cond-Texzp board. +V is 2 coasta=: J.5 V
te cocmon and -V varies with the battery level. Pover
and tizing are provided to the pH-sV board via a catle.
The pH-aV board in turn provides signal cond:izlzonizg,.
lover display drive and circuit isolatica for tde R
and ¥ circuits.

The Front Panel Assembly provides interfacing for the
senscr inputs, front panel controls and Heter Asses~

]2
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¥itk moc senscrs consected, the *C display will indicate
=34.0 £.2°C. The s0/ca displzy will indicate 000 2002
g0/cz plus the appropriate decimzl poimt in the 2, 20,
and 100 ranges and ‘an overrange coaditios {1__) ia the
2 ATC, 20 ATC, aad 100 ATC ranges witk apprepriate
decianz)l poimt. Vith a tezmperature probe coasected to
the TIXP input, the cverrange ccadition vill tura off
and the same display will appear as fer the 2, 20, and
10¢ ranges.

Witk the functioz switch set to pH, and with the short-
ing cap oz the pR input, the CAL kmob can de adjusted
so that the display shovs froa apprexisztely 6.00 to
8.00 pB units, aand the SLOPE and smanual Cteaperature
cozpensation Xacbs will mot 2ffect the display value.
Vith the shorting czp on the aV input, the display will
indicate 000 2002 mV in the aVv functiea.

The pH electrode caz be tested at the =Y imput. See
Table IV tor the electrode output in milliveles at
different tezperatures vhes the electrode is immersed
in 4.00 and 10.00 pE buffers. The table shows the ideal
Y outputs whea the electrode is 100% eflicient. Since

II. Temperature Correctiot Yzlues of Txo Typical Solu-
tions {0.C07 Normal and 0.029 Xormal Potassiua Chloride)

Teaperature 0.007 0.029
¢ Noraal KCl Mor3al XCL
uld/e= at T°C =20/ca at T°C
-5 .45% $.54
[} .541 §.5¢4
) .628 §.3%
10 .18 7.26
15 .810 8.15%
20 .904 .07
25 1.000 10.00
30 1.098 10.96
k1] 1.199% 11.93
40 1.302 12.93
45 1.406 1.9 .
50 1.513 14.99 . =

-

III. Temperature Values for Zocbell Solution used witl
Silver/Silver Chloride and Calomel Electccodes

the instrument SLOPE knob per=its for adjustmeat fron Tezperature Ag/AgCl (4M XC!) Calogel
100% down to 80%, the tadle value =imus 20% is accept- oc Millivelss M1llivelts
able as z2n electrode output at aay of the listed paraz~
eters. Before the eclectrode is tested for cutpug; it -5 270.0 234.2
should be evaluated for background noise azd offset. At 0 261.5 226.0
25%C in pE 7.00 buffer, the electrode should indicate 5 287.0 217.8
0 211 =mv. 10 250.5 209.6
15 244.0 201.4
T1RLYS 20 237.5% 193.2
25 231.0 125.0
I. Texperature Correctioe Values Used for Auteaatic 30 228.5 178.83
Tesperature Coxpensation by the Model 1500 at 2%/°C 35 218.0 168.6
40 211.% 160.4
Tezperature Conductivity Ratios ia 4o 205.0 152.2
oc 26/ca A7C te 25°C 50 198.5 144.0
-5 2.200 IV. ldeal pE ELlectrode Output ir pE 4.00 and 10.00
0 2.000 Buffers .
5 1.687
10 1.42% - .
15 1.2%0 Teﬁperature pE 1.00 3E 106.00
20 1.121 oC Killivolts Xillivelts
25 1.000 - -
]o .909 -5 159.‘ ‘159.5
35 .333 L9 . 162.6 -162.6
40 .769 -5 165.5 ~165.6
45 2714 -10 163.6 -163.6
50 687 15 - 1.8 -171.5
20 .11 -174.5
2% < - 11M.5 -177.5
30 180.4 -180.4
35 e 183.3 -183.4
40 186.48 -186.4
45 189.4 -189.4
50 192.8 - -192.4
- .
vt Yol Incorporated _
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The Y3: Model 1510 Temperature Probe is shipped withk 2
warranty card, a certificace of <Sraceability, and 2
cleaning certificate.

DESCRIPTION

The YSI 31510 Teaperature Probe is designed for use
with the YSI 1560 Vater Quality Monitoring Syste=, Vhen
it 1s connested to the TEXP receptacle cz the 3500, it
provides a signal for both Tesperature 3easurezent and
for autozatic teacpecature cazpeasation (ATC) of condusz-
ti71ty zeasurements. Vhen it is connected tc the pH ATC
receptacle, it provides autosatic te=perature csspen~
sation for pH peasurements. One 1510 probe is provided
with the 3550 system; tvo may be used at the saze tize
to provide these functions s:izultanesusly.

The 3510 can be used over a teaperature raage of -5 to
S0°C with an accuracy of =2.2°C, traceadble to the
National Bureau of Standards. The black polyurethane
cable is three feet long and is ter=inated a2t one end
with a vatertight KS connector. The senscr ead of che
probe contaias a YSI Therzilinear? therzistor asse=bly
aouncted in an epoxy sealed sheath 3.25" leag by .15"
diazeter. The tine zonstant of the probe is less than 4
seconds for registering 95% of a change ia te=perature.

OPERATION

|-hen using the JIS10 in any ATC =ode, be sure i: is
-|lozated beside the sensor for vhizk it is to provide
ATC neasurezant, vhethes in the YSI JS50 Sa=ple Zhazbes
ssezdly or in any other containe:.

nsert the 3510 into either of the designate? ports on
the sensor =ounting plate of the 3550, Two z-siags in
ach por?: provide a wvatertight seal.

INTENANCE

he 3510 requires very little maiatenance whea used in
outine operaticns. The durable stainless steel sheath
nd polyurethane cable may be cleaned with a =2ild scap
ad water sclution when required. Alcohel =ay Be used
S remove stains and minezal ds2posits.

hen storing the 3510, it should be put inte the ship-
1ng box provided and kept in 2 dry locazies.

v Yol Incorporated
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YSI MODEL 3510 TEMPERATURE PROBE

INSTRUCTIONS

-

CALIBRATION

The 3510 is assesbled wvith a YSI Therzil:near ther:s-
istor asseadly and =2y be checked willk az shazete:r.
¥ith the sheath subzerged im a 0.0 =.1°C :2e 2220, 2he
therzistor resistances can be compared 23 2he Talues in
this table:

Acress Pips A & B = 94.98 K 2430 Chas
Aczoss Piss B & € = 19.59 K 2103 Qh=s
Aczoss Pins A & € = 114.5 X 2535 Oh=s
Aczoss Pigs B & D = 0 2! Ohs

If any measurezent is out of tolerance. see varraatly
and shipping imstructions.

YARRAXTY AND SHIPPIKC

The YSI 3510 is warranted for one year aga:as: delects
iz vorksanship and materials when used {or =35 ixteaded
purposes asd azintained according tc =anulaciures’s
instructions. Pazage due to accidents, n:isuse. taaper~
ing or failure to perfor= prescridbed zaiatsaance s not
covered.

IF SERVICE IS REQUIRED:

Contzct the YSI Dealer froz vhom yot bough: ke prcbe.
or the YSI Produc: Service Department. Repcrt the date
purchased, zcdel, serial or lot muzber apé Ine nature
ol the failure. If the repair is not covezes by var-
ranty, you vill be notified of the charge Ior zepaiT eor
replacenens.

Yhen shipping amy instruzent or seansor, cleax :t as
required {see Cleaning Certificate} and de scuoe that iz
is properly pickaged and insured for cosplet2 jprotec-

tioen. In cczaunications regarding this izsIozzent or
accessories please pention the model and serial or let
nuzber.

/S
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The 7SI dodel 1550 Sample Chazber Asseably 1s shipped
with 4 pH/ORP/Outlet/Inlet plugs, 2 tezperature plugs,
2 elbows, a warranty card and a cleaning ceztilicate.

DESCRIPTION

he YSI 3550 Sample Chamber Asse=bly is an integral
art of the YSI 1560 Vater Quality Moaizoring Systea.
t is designed to be attached to a puzp outlet, but {t
in also be used as a non-floving sazple chazber. It
111 hold up to five sensors and provide inlet and
utl2t ports for fluid movesent through the chaaber.
he sample circulates through the chamber at up teo 1

ag of fluids so residual sample 1s pot a problem.
lear acrylic sides allov the user to see fluids flow-
ag through the chasber.

wo black EPR gaskets keep fluids from leak:ng around
he sensor mounting plate and base plate assesblies.
nd tvo orange silicone o-rings in each ot the senssr
orts provide excellent seals. The seasor mounting
late is permanently marked to indicace the port fer

ne liter in volume and operates with floving saaple
ver a teaperature range of <20 to 50°C. A coavenient
andle is provided for carrying the chazber between
est sites.

*ERATION
use the 1550, first install the sensors to be used

th the system into their respective poris. Two
rings 1n each port provide effective water seals. The

Spnsor ports not in use should be plugged to close the.

sten. Plugs are provided with the 3550 pactage. Next,
nnect the chazber to a pump, Push an adaptor onto the
bing provided., then press the adapter into an elbow,
sert the elbow into the top of the YSI 1520 Flow-
rough Conductivity Cell and push dovn on the elbow
til it stops (see 1560 Vater Quality Monitoring
stea Instruction Manuall. To fisish the installatien.
sert the remaining tubing and adapter into the second
bov provided and install that assembly in the OUT
£t 9f the sensor z:ouating plate. Push the eltov down
til it stops and place the other and of the tubing
ere the fluid under test is to be ccllected or
a1ined. The pump can nov be turned on and requlated sc
4T 1t does not exceed the chamber maxizu= flov rate
41 1/2 gallons per minute.

=0 wn

O LecY N w»ng

---VARNING---

o not bleck the outlet port eor ccimp the outle: hose.
ssure vithin the saaple chamber zust not exceed 10
i or else sasple will leak or sensors will be pushed
T of the sensor mounting plate.

oY v

NI 5 YSI Incorporated

/2 gallons per minute. The chizber provides good amix-.

ach sensor. This saaple chamber holds approxizately -

Yellow My Sustrment Cor, fiwe., Yolow: SMnnges. Ohur 1S S8T 1NA « Phone 313 THT-T200 o puns 4.4 4-HELP * Fax $1476T-9454 « Telox 208647
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YSI MODEL 3550 SAMPLE CHAMBER ASSEMBLY

INSTRUCTIONS

MAINTENAXCE

The 3550 1s easy to di1zassesble and cleac. Tde 2o-Iiz

seals iz the ports and the chamber gaskezs saculd be
replaced ansually. Use Rhe tveezers provided in e
o-cing maintenance Xit tc remcve the olé c-cings and
i8st2ll nev ones, making sure they are jropesly seated
a1l the way in the Backs of the grooves. W“hez reassexz-
dling the sazple chamber after replacing the gaskets.
Tesecure the thusb screvs only finger-tishi. Use of any
tool could cause the gaskets to be cut asd fa:l 2o
seal.

Clean the disassesbled chamber and all of i3 assce:i-
ated parts vith a2 mild soap solutioca or isapropyl
2lcchol for tough stains. Thoroughly riase Ixe cleaned
coaponents with water to teaove any residual soip of
aleohol wvhich would cause isterference wil =Svasure-
ments. The plugs and elbows of the 1550 zay aiso be
¢leaned this vay.

VAXRANTY AXD SEIPPING

The 3550 is warranted for one year against delecis :in
workmasship and materials when used for its iatcaded
purposes and =zaintained zccording te zanuiaciurer's
instructionas. Dazage due to accidents, =nisuse, ta=-
pering or failure to perfora prescribed maiatazaace 1is
ot coverad. The warranty period for chea:cals and
reageats is determined by the expiration date jrinted
ot their labels. The warraaty is limited to refail or
replacezent.

IF STRVICE IS REQUIRED:

Contact the YSI Dealer fromz whos you bought the chaz=-
ber, or the ¥YSI Product Service Departaeat. Rezolt the
date purchased. model. serial number and the nature of
the failure. If the repair is not covered bdy varranty.
you will be notified of the charge for rezair er
ceplacesent.

Vhen shipping any instrumeat or sensar, cleaz it as
required (see Cleaning Certificate) and be suce that it
is properly packaged and insured for compleze prclace
tion. In communications regarding this imsizuzent or
accessories please mention the sodel and seriil aumder.

/7
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¥S: vodel 3520 Flow~Through Conductivity Cell is
ed with a wvarranty card, a cleaazing certificate,
a certificate of traceability.

RIPTION

YSI 3520 Flow-Through Conductivity Cell is desigped
use wvith the YSI 3560 Vater Quality ¥oanitoring
e=. It is constructed of rigid and ducadbie cklisscim-
Polyvinyl chloride (CPVC). .

ucetivity is measured usiag tvo stiizless steel
trodes. The cell comstan? is K = 5,0/cz 23% at

{77°F} at 1.00, 50.0 and 100.0 millizhos/c=, rel-
ced to YSI standards which bave Dbeer calibrated

standard solutions prepired inm accordaace with
redozzendation 56-1981 of the Organisation Icsersation-
ald De Netrologie Legale (OINL]. Measuresmexls adove
109.0 millizhos/ca will not bDe within spesification
acquracy.

Atfached to tke cell body with 1 stainless steel beand
relie! is a three foot polyuretbane jacketed cable
tefainated with a wvatertight XS type coamecter.

Thp time constant of the cell is 10 secocds Zcr reg-
iskering 235% of a change ip conductivity. Measurezent
18| accurate with flow rates up to 1 1/2 gallczs per
“ute.

TION

o

e YSI 3520 Flow~Through Conductivity Cell is designed
be used in the YSI 3550 Sazple Chazmber Asse=2ly. For
e of the 3550, ses its instructions or the 31540 Vater
ality Xzaitering System instruciiocns.

el

ez the 15%0
slate. Tve
v3tezsight

Insert the 3520 into the designated por:
kaple Chacber Asseadbly seascs sounting
pnsor =ouatiag plate o~rings provide a
pal. .

“ o Q6 v

»

. Press the adapter provided lor 2 length of /2" QD
rd plasiic tubing) into the elbov until you teazh the
oF. Then, press the eldov into the top of the 1520
il you reach the stop. Another
e tep port of the 3520 provide 2 watertight seal.

ral

3. Attach the XS connector to the receptacle sarXed
qOKD on the Nodel 13500 and fi: the lead 1nto :Xe cable
Harness.

.

| YSI Incorporated

byl

two o-zizgs 1i1aside-

YSI MODEL 3520 FLOW-THROUGH
CONDUCTIVITY CELL INSTRUCTIONS

4. Begia fluid flov as descrided 1p 2ne 347 srsies

inscructiesns.

§. To use the 1520 as a conductivity cell szher t3aa 3
the 3550 Sa=ple Chazber Assemdly, 1t 13 2ecessasy 30
i=merse the cell body in the fluid undez tes:t 33 It e
gidpoint en the Xaurled portion of the cell. o act
izmerse the entire cell body, as this will z3azge 2l
cell coastaat (X).

MAINTERANCE

Cleanipg: The cell must be Xept cleas at all tizes s
gssure proper operation and accurzcy. A diTiy cell will
contazizate the sazple and cause the coadusiivasy e
chiage. Any of the foaming acid tile cleazers such as
Dov Che=iczl "Bathroom Cleaner™ vill cleaz :Re cell
sdequately. Whes a stronger cleaning preparitisa s
required, use a solutios of 10 parts each ef Zis3illed
water and isopropyl alcokol and one part 13 3or3al
Bydrochloric acid.

Bip the cell into the cleamieg solution amd ag=tate fer
tvo ©r three =isutes. A small test tube Brust 22y Be
used to gently clean the electrodes and Iliev-3lrough
port. Be carefyl mot to scratch the staisiess sleel
electrodes. Rinse the cell in several chanzes =! dis-
tilled or deionized vater.

sells

Storage: It is Dbest to store conduetisity b4
deionized water. When the 1520 cell is stered 47, i
gust be scaked in deionized water for a =izizux of
bhour defore use.

(R L]

The o-cings should be changed azzually e 2a:atail
their sealing integrity. An o-ring replacezez: it ciz
be cbtained froc- the ¥YSI Product Service Deparizeal.
See SERVICE belov.

CALIBRATION

The ¥SI 3520 Tlov-Through Conduclivity Ceil <s cal:-
brated at the factory. The cell ceonstan: a7y vasy
slightly with the coaductivity of the scluizss beixs
measured. Calidration may alsc be aftected by elestirsie
fouling. mechanical shock or scratched elezirsdes. The
1520 cell can de calidbrated as 3 systez wild tle Nadel
3500, using YSI 3160-3169 Comductiviiy Calidrazss Sole-
tions.

| Vellow Mprngs Instruatent Can, I0c., Yellow dpesags. Ohue s 447 1nA « Pane $1.8 70772 31 « M0 30 31EL < Fax $13 TH7-9358 « Telex 20958
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¥4I 3160-3165 Conductivity Calibrater Scluticas are
gh precision standards. packaged in amber quart er
gZllon glass bottles. The solutioas are 3azufic-
tyred at 1.000 millizho/ca. 10.00 millizha/c= or 100.0
2jll1mho/c= concentrations.

167-3169 Conduccivity Calibrator Scluticas are
--42lly packzaged in unbreakable plastic oae pint
tles. eight to a box. for lab or field use. The scl-
ions ace manufactured to mominal 1.000 millisbe/cz,
00 millimhos/cz or 50.0 millimhes/c=. The sceusicy
each solution is printed on the contiiner label.

RANTY AND SEIPPING:

YSI 3520 is wvarranted for one year against defects
vorkaanship and materials vhen used for its iotesded
poses and =maintained according to manufaciurer’s
ruczions. Damage due Cto accideats, misuse, tazp-
ag or failure to perforz prescribed zaintenazce is
covered. The warranty period for chexicals and
gents is determined by the expiration date pripted
their labels. This wvarraaty is lizited to repaic or
lacezent.

SERVICE IS REQUIRED:

tact the YSI Dealer froam whom you bought the zell or
¥SI Product Service Departzent. Repor: the date
chased. model, serial number and the nature of fail-
. If the repair is not covered by warzanty, vou vill
otified of the charge for repair or repliace=eant.

shipping any imstrumeat or seansor, clean it as
ired (see Cleaning Certificate) and be sure thzt it
properly packaged and insured for complete protec-
. In comnunications regardiag this insizusens or
ssories please zeation the model and serial susber.

S

el YSI Incorporated

1TEM C61383

Vethow Spesngs instrument G, 30, Yellow Speangss. Clies 46 3%~ 1224 Phone § 147677240 MO0 S0 3-1ELP * Faz 913 7679398 « Tckex 205447
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YSI Model 3530 pH Probe
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YSI MODEL 3530 pH ELECTRODE ASSEMBLY

INSTRUCTIONS

[

The YSI Model 3530 pH Electrode Assembly is skipped
with a warranty card and a cleaning certificate.

DESCRIPTIOR

The YSI 3530 pi Electrode is designed for use with the
YSI 3560 Vater Quality Monitoring System, but it may
also be used with other pR measuring systess that
require pH probes with similar specifications. The
rugged 5.5" long by .76" diameter polymer body will
vithstand demanding fieI? and laboratory use. A spin-
off bulb guard is provided for easy cleaning aad pro-
tection. (The silver/silver chloride reference elec-
trode and the silver working electrode are held within
a porous Teflon? matrix, surrounded witk a 4 molar
potassium chloride gel, and sealed to elizinate the
need for adding electrolyte and to prolong their wverk:
ing life.) .

The 3530 has a 36 inch long black polyurethane cadle
and a retractable black BNC cover., A black end cap
distinguishes it from the similar-appearing ORP probe,
which has a yellow end cap. The unit is shipped in a
soaker bottle containing pH 4.0 buffer. To prevent the
probe froz drying out, the soaker bottle should de used
to store it whenever it is not in use.

SPECIFICATIONS
pE Range: 0 to 14.00 pH
Operating Temperature Range: -5 to 50°C

Accuracy: Accuracy is subject to calibratiom with
available pH buffer solutions in the desired meas-
uregent range.

Sodiua Xrror: .05 pH in 0.1 Molar Ha+ Ion at 12.8 pH
Response Time: 958 of reading in 10 seconds
Zero Potential: 7.00 +0.2 pH

Inpedance: 60 megohms at 25°C

OPIRATION

The 1530 is designed to be used in the YSI 3550 Sample
Chamber Assembly. Once the 3530 is calibrated, iastall
the electrode into the 3550 in the port marked pE. Set
the pH function switch on the 3500 to pE if manual
cozpensation is desired, and set the temperature cob-
pensation knob to the correct tesperature in °C. Set
the pH function switch to pH ATC if a pE ATC prede is
in use, and disregard the manual compensation Xnod
setting. See the 3500 instruction =mamual for further
instructions.

INNSENEEIL]
A

YSI Incorporated

YSI

YAIKTEXARCE

pE Electrede Aging: All pR electrodes age with tige.
The typical electrode begins to deteriorate after ) to
6 months of use. Age is characterized by a lessened
capacity for slope adjustment and slower speed of
response. The best way to detect aging effects is when
perforaing a slope adjustment. For example, if you
calibrate with a pH 7.0 buffer and then cannot zake the
slope adjustment for a pR 4.0 or pH 10 buffer, the
electrode should be cleaned and retested or recondi-
tioned (see belovw). If performzance is not restored, the
electrode should be replaced.

PE Ilectrode Cleaning: If a coating for=s oa the bulb,
erroneous readings and a shortened slope adjustaent may
result. The type of coating vwill deterzine the cleaning
technique. First, rezove the bulb guard. Soft coatings
can be removed by vigorous stirring or by use of 2
squirt bottle. Organic chemicals or hard coatings
should be chemically rezoved. A half an hour soaking in
an industrial strength detergent is recomzended. Only
in extreme cases should the bulb be mechanically,
cleaned as abrasion can lead to permanent dazage. If
cleaning does not restore performance, reconditioning
ray be tried.

pE Electrode Reconditioning: When reconditioning is
required due to elecirode 21ging or sevare fouling, the
following chemical treatments can be tried. They are
presented in the order of the severity of their attack
on the glass buld, and gay not improve (and may in some
cases actually further impair) electrode perforzance.

KOTE: USE PROPER PRECAUTIONS WBEN HANDLING TEESE RAZ-
ARDOUS CHREMICALS.

1. Imzmerse the electrode tip in 0.1 norzal hydro-
ckloric acid for 15 seconds, rinse in tap vater and
then immerse the tip in 0.1 normal sodium hydroxide for

‘1S seconds and rinse in tap water. Repeat this sequence

three times and then recheck the electrode. If perform-
ance has not been restored, try the next step.

2. Imzmerse the electrode tip in a solution of 20%
apzoniue bifluoride and 80% water for two to three
einutes, rinse in tap water and recheck. If perlormance
has not been restored, try the next step.

3. Imzerse the electrode tip in 2 solution of S\ hydro-
flouric acid and 95% water for 10 to 15 seconds, rinse
well in tap water, quickly rinse in 5 normal HC!, rinse
well in tap water and recheck. If performance has not
been restored, replace the electrode.

A~

Yellow Springs Instrument Co., Inc., Yellow Springs, Ohio 45387 USA « Phone 513 767-7241 < 800 343-HELP
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CALIBRATION

A tvo-point calibration, between 7 aad 4, or between 7
and 10 (vhichever is closest to the expected pB value),
thould be done before sample testing.

plE Calibration (Nanual Temperature Coapensation):

1. Rinse the pH electrode and a YSI 1510 Tezperature
Probe with distilled or deionized water. Follov with a
rinse of pH 7.00 buffer.

2. Pour pH 7.00 buffer into a sazple cup. {Suitable
cups are provided in the YSI 3565 Sample Cup Pack.)
Immerse the pH electrode and temperature probe in the
pH 7.00 buffer. Turn the meter on and set the functien
switch to pH.

3. Allov the sensors to equilibrate in the buffer.

4. Read the temperature and adjust the manual texzpera-
ture compensation knob to the same value.

S. Adjust the CAL knob for a 7.00 +.01 display reading.
Discard the buffer.

6. Rinse the sensors with deionized or distilled water,
folloved by a rinse of the next desired butfer.

7. Imperse the sensors in the next buffer.

8. Allov the sensors to equilibrate. Adjust the Slope
control until the display is withip 0.01 units of the
buffer’'s stated value. This completes calibration.

ATC pH Calibration: ATC calibration is achieved the
same way described above, except that the tezmperature
|probe is connected for automatic cospensation, and
i1anual compensation adjustment is not performed.

| ®

YSI Incorporated

YSIi

Yellow Springs Instrument Co., Inc., Yellow Springs, Ohio 45387 USA * Phonc 513 767-7241 « 800 343-HELP

VWARRAXTT AND SEIPPING -

The YSI 1530 is warranted for three months against
defects in wvorkzanship and materials vhen used for its
intended purpese¢ and maintained according to manufac-
turer's instructions. Damage due to accidents, misuse,
tappering or failure to perfor: prescribed aaiptenance
is not covered. The wvarranty period for chemicals and
reagents is deterzined by the expiration date printed
on their labels. This warranty is limited to repair or
teplacezent.

IF SERYICE IS REQUIRED:

Contact the YSI Dealer froz whom you bought the elec-
trode, or the YSI Product Service Departaent. Report
the date purchased, model, serial number and the nature
of the failure. If the repair is not covered by war-
ranty., you will be notified of the charge for repair or
replacenent.

Whern skipping any irstrument or sensor, clean it as
required (see Cleaning Certificate}, and be sure that
it is properly packaged and insured for complete pro-
tection. Im comnmunications regarding this imstruzent or
sccessories please mention the model and serial number.

R
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Orbeco-Hellige Model 966 Portable Turbidimeter
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Operation and Use of the Nephelometric Turbidity Meter

A portable turbidimeter will be used to measure the turbidity of each groundwater sample in
Nephelometric Turbidity Units (NTU). The meter will be checked before each field trip and

daily while in the field, along with a battery check.

Field Equipment Specifications

The instruments used in the field and their calibration procedures are described in this section.
Field measurements will be obtained for temperature, specific conductance, pH, and turbidity.
Documentation of field readings will be conducted in accordance with the approved Closure
Plan. Equipment calibration frequencies will be conducted in accordance with the approved

Closure Plan.

The following field meters and equipment will be utilized during implementation of this
GWQAP.

YSI Model 3520 Flow-Through Conductivity Cell
YSI Model 3550 Flow-through Cell Sample Chamber
YSI Model 3560 Water Quality Monitoring System
YSI Model 3510 Temperature Probe

Orion Research Model 250A pH Meter

Orbeco-Hellige Portable Turbidimeter (Model 966) - Specifications

This meter tests at the officially mandated 90-degree angle between its photodetector and
incident light beam. The direct-reading display gives results in NTUs over the full span of
turbidity in three ranges and has a drift-free reading. The turbidimeter is already factory
standardized and can be periodically confirmed using two controls on the meter and the
permanent calibration standards. Meets official specifications of USEPA and ASTM. This
turbidimeter was designed in accordance with USEPA Method 180.1.

Ranges and Sensitivity:

Low: 0.00 to 19.99 NTU, resolution 0.01 NTU;

Medium: 00.0 to 199.9 NTU, resolution 0.1 NTU;

High: 000 to 999 NTU, resclution 1 NTU.

Accuracy: +/-2% of reading for low and medium ranges.

Repeatability: +/-1%

Sample volume: 15mL

RMT, Inc. Appendiz D Danz Corporation-Perfect Circle
EVIVPAISN| PIT\00-21468121 RO021468.214 Final Agrl 1998
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25



IHSTRUCTION RARUAL

ORBECO-HELLIGE
Model 966 - .
PORTABLE TURBIDIAETER
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| Section 1
GERNERAL DESCRIPTION and FEATURES

The Model 966 Portable Turbidimeter measures the clarity or
cloudiness of any type of colorless fluid. It is ideal for
regulatory monitoring, process control and field studies.

It meets the official specifications of the USEPA, ASTM.
Standard Methods of APHA, AWWA, WEF and other world-recognize
authorities. It meets the design requirements of USEPA Metkod
180.1 and is ideal for NPDES and NFPDWR compliance reportingc.

-
~
-

A _true nephelometer, the Model 966 tests at the officizlly

mandated 90° angle between its photo-detector and incident

.light beam. Its direct-reading LCD display gives results iz
‘NTUs (Nephelometric Turbidity Units) over three turbidity

ranges: 0-20.00, 0-200.0, and 0-1000. Test resolution is C€.Cl
NTU in the lowest range.. ‘

Its direct-reading digital display is drift-free. It prov*ces
automatic error-free decimal shift, over-range indication z=2
2. low-battery warning signal.

Model 966 is Eovefed by 4 alkaline AA batteries (supplied).,
sufficient for over 700 tests. These readily available

batteries avoid the problems and inconveniences of rechargeztle

batteries. RAutomatic battery shut-off conserves battery liZfe.

Optional regumlated AC adapters (battery eliminators) are

available for 110 or 220 volt, 50/60 Hz power -- See Secticn 7.

Optional Flov-through Cell is availzble for continuous turbisi
monitoring with Recorder Models 966-R1 (for 110 volts) and

.966~R2 (for 220 volts). . -

1-1
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RANGES and
RESQOLUTION

in NTU
ACCURACY.Q...‘.UIOO
REPEATABILITY v eesee
LIGHT SOURCE..veas®

POWER REQUIREMENT

TEMPERATURE RANGE

(Instrument only)

SAMPLE TUBE......’

SAMPLE VOLUME.....

STANDARDS SUPPLIED

INSTRUMENT SIZE...
SHIPPING WEIGHT...

WARRANTY....C....I

SPECIFICATIONS

LOW:  0.00 to 19.99 - resolution 0.0!
MEDIUM: 00.0 to 199.9 - resolution O.1
EIGE: . 000 ¢to 999 - resolution 1!

22% of reading for lowv and medium rezaces.
2%
10,000 hour Tungsten Bulb

Four AA Alkaline Batteries (suppliec) or
optional 110v or 220v 50/60Ez AC Adzpters

Storage: -10°C to 70°C

Ooperating: 0°C to 45°9C (Allow at lezst
15 minute waiting period after change
in ambient temperature).

Optically matched glass vial with screw
cap; 28mmOD x 61lmm long.

20 oL minimum required.

Fermanent USEPA-approved Primary, 40.0 NTU,
non-~-hazardous; and Permanent Zerso Std.

7.5"L x 4"W x 3"H (19 x 10.2 x 7.6 c=3.)
5 1bs. (2.2 Kg.) including carrying case.

2 years; see Section 8 for details.

27
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éection 2
QUICK OPERATING IASTRUCTIOANS

.

See Table of Contents and Sections 3 and 4
for more detailed instructions and conneq;s

Install batteries or connect AC adapter: Remove battery cover
on bottom of instrument, and insert four AA batteries supplied
Observe correct polarity for each. Plug of optional AC ada“ter
connects directly at rear of instrument.

Remove red dust cover plug from TUBE hole before testing. .

(Retain it to prevent dust penetration during inactive stozzge).

Range selection: Set RANGE knob for desired range: 0-20.00
NTU, 0-200.0, or 0-1000. If the turbidity of the test samzple is
higher than the range selected, the readout will show a figuce
*1" at the left side of the display. If so, turn the RANGZ knob
to the next higher rance. .

If sample contains large particles which cause readings to vzry
widely, switch to a2 higher range to lessen sensitivity.

Calibration: The Model 966 is pre-calibrated, and does not
require standardization before use. (Do mot unlock or rotzte
the ZERO or CAL. knobs; refer to Section 5 for the simple
procedure for checking the czlibration periodically).

Operation:

1. Pour the test sample into 2 clean, dry No. 965-50 Sample
Tube, filling it to the neck. '(For highest accuracy., mzXe
certain the tube is not scratched). Cap tube tightly, z=g
thoroughly wipe fingerprints from the outside with lintiess
cloth or paper towel.

2. Holding the tube by its cap, gently swirl to mix (do not
shake vigorously to cause bubbles) and push it down

completely into the TUSE hole.‘ Place the Tube Cover over
the cap of the tube.

3.'Press the TEST button cdown for 5-10 seconds until the re;czng
is stable, and note the test resuvlt. Release TEST buttecn

- o
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Section 3
PROPER OPERATING and AEASURING TECAAIQUES

IMPORTANT: For highest accuracy and reproducible results,
give careful attention to these instructions and coxments.

Do _not turn the ZERO or CAL. control knobs except when checking
the calibration of the instrument -- see Section 5.

Use _care in collecting samples. Make certain sample is

representative. Collect a "composite" sample when testinc lzrge
volumes. Rinse the container and its cap thoroughly with
sample. Collect at least 20 mL. Close container, keep it _
protected from temperature changes, settling, and excessive’
shaking. Test as quickly as possible.

Vital importance of cleanliness. It is imperztive that the

containers used to obtazin samples, and the tubes for samples zand
standards used with the instrument are zbsolutely clean, botk
inside and out. This is vital — we cannot stress it enough,
especially when low vzlues below 10 NTU are measured. Alweys
wash and dry tubes promptly after use. If stubborn resicues
have adhered to the glass surfaces, sozk tubes with non-abrzsive
lab detergent, or use an ultrascnic cleaner. Flush thorouchly
with deionized water and air dry.

Even the slightest fingermarks, stazins or dirt can lead to
inaccurate results. To 2void fingermarks, always hold tuktes by
their cap threads or caps. If necessary, wipe the sides cf
sample tubes with an a2lcohol-treated lintless cloth or parer
towel, and make certain they are dry before being insertec i:x
the instrument. Take care to avoid scratching tubes in fixtures
used for washing, drying, or storage.

Eliminate scratched tubes and standards. Scratches or etch
marks may cause inaccurzte results because they distort the
instrument's light path and falsely mimic turbidity. To check
for scratches, in & dark room place the empty sample tube (witl
cap removed) in the TUBE well, and keep the TEST button
depressed. Slowly rotate the tube while looking down into the
-tube opening. Any scratches on the tube will be visible when

the instrument's light strikes them as the tube is turned.

If tubes develop very smzll scratches, apply 2 thin film of Yo.
966-S0O Silicone 0il. Spread with lint free cloth and wipe cif
excess. This has the same index of refraction as glass, ané mzy

30
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temporarily serve to eliminate the effect of such scratches.
However, frequent use of this oil may foul the tube well. Teres
with readily visible scratches should be discarded.

Alvays £i11 the sawple tube to its neck. A lowver meniscus may
cause inaccurate results. Cap the tube tightly enough to
prevent leakage and to avoid its coming loose vhen the tube is
lifted or held by its cap. :

Avoid and eliminate bubbles. Pour sample carefully and slowly
to avoid bubbles from forming and clinging to the inside tuke
walls. If bubbles appear, swirl tube, strike bottom gently to
dislodge them or let tube stand with cover removed until buktles
can be knocked free by gentle tapping. Other degassing methcds
include 1) warming sample 2) adding a2 surfactant 3) applyizg
partial vacuum 4) ultrasonic bath. These methods must be usecd
with caution to prevent changing the turbidity.

Avoid and eliminate condemnsation. Condensation will cause
inaccurate results and may damage the instrument. Generzlly
condensation forms when sample, tube with sample or standard,

or the instrument itself is brought from a colder locztion ixnto
a moist and warmer one. 2ll must be allowed to come to amtient
temperature. Condensation on tubes must be carefully wiped awzy
until the tube sides remain dry. Simply wiping a condensaticn-
clad tube m2y be insufficient, as the condensation may quickly

appear again to cause rezding errors.

Never zllow condensation or any liquids to enter the tube well.
If this should happen, tzke immediate action -~ see Sectioa 7
Maintenance. 3 '

Place the Model 866 on 2 horizontal flat surface vhen makizg
tests. Holding it by hand at an angle may disturb the sample or
interfere by reflecting the light off the sample's meniscus.

Tube positioning or orientation. Holding the tube by its
screwved-on cap, lower it all the way into the tube hole. Just
the top edge of the shoulder, and the cap, should be visiktle.
The tubes zre specially selected to be uniform for all routi:ze
tests irrespective of how they are positioned, rotation-wise,

in the tube well.

For extremely critical work, the use of one tube for calibrzticn
and subsequent testing provides the best precision and
repeatability. A reference mark should be placed on the turze in
the following manner: Fill tube with clear water and test i:x
the low range. Rotate tube, step by step, full circle. At the

o _dn st

position vhere the lowest reading is displayed place a feltetip

- reference line on the shoulder of the tube aligned with the

white index line on the bezel above the word TUBE.on the
housing. Perform a2ll subsequent tests with the same tube so

3]
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positioned. Protect the reference mark with nail polish so
. vithstands repeazted washing.

S If using only one tube is unacceptable, test a series of tukes
N with the same clear or turbid sample, and place a reference zark
on the shoulder of each at the position wvhere they all give the

same reading.

Alvays place the Tube Cover over the capped sampie tube zfters
the tube has been inserted into the tube well.

Range selection and Over—iange. The Model 966 has three ] _
turbidity ranges: Low, Medium, and High. These.have the poainal

readings of 20.00, 200.0, and 1000 NTU (with a maximum digitzl
display in each range of 19.99, 199.9, and 1999 respectively).
Unless the sample is known to have a very high turbidity., it is
practical to first test on the 0-20.00 range. If the turbidity
is higher than this range, the readout will show the figure "1°
at the left side of the display. Turn the RANGE knob to the
next higher range 0-200.0. Since the lowver ends of the rances
overlap, for greatest sensitivity and accuracy use the Low Rznge
to cover 0-20, the Medium Range to cover 20-200, and the Eich

Range to cover 200-1000 NTU. .

When testing a sample with various sized particles (such zs

unfiltered raw water) which may cause readings to drift or wvary
in the 0-20.00 range, switch to the 0-200.0 or 0-1000 rance.
After filtration, return to lower range for higher sensitivity.

—/ Samples over 400 NTU are best diluted 1:1 with clear tap wester.
See Section 4.6 for high range turbidity limitationms.

Be avare of turbidity changes if sample is diluted or its
temperature changes. This is because the particles causing the

turbidity may change in structure or size.

Ambient Temperature Change. Allow at least 15 minutes for Mcdéel
966 to come to equilibrium 2fter major changes in temperatuce.

Cover the Tube Well to keep out dust when the Model 966 is =nct

—

in use and not in its carrying case. Insert a capped tube z=d
cover with the tube cap, or cover the unit with z plastic wrzp.

Lov-battery wvarning is indicated when BAT appears at upper lelft
side of display. Replace e&ll 4 batteries promptly (see
Section 7) to avoid inaccurate results.

. Remove batteries if instrument is not.expected to be used foc:-..
periods exceeding 3 months to avoid possible damage due to
battery leakage. Also, if instrument is always used with AC
adapter, remove any batteries that may have been installeé.

3
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Section 4
UNDERSTANDING TURBIDITY and ite AEASUREMENT

4.1 — WEAT TURBIDITY IS

Essentially, turbidity is the opticzl effect that occurs vwhez )
light strikes materials that are suspended in a fluid, ané it is
used to express the "cloudiness® of that fiuid. The word
Nephelometry, generally accepted as a specific method of
measuring turbidity, is derived from the Greek word for
"clouds”. It thus relates to the "measurement of cloudiness”.

The substances that are suspended to form turbidity can vary
from very tiny particles, to medium or large-sized ones. They
can be "solid" particles like extremely fine silt formed from
river or stream water grinding down rocks or stones. They czx
also be "soft" gelztinous or organic debris or bits of decaying
vegetable matter. In addition, some turbidity-causing particles
may be suspended droplets of an immiscible filuid, such as cil

‘emulsions. Even gasses coming out of solution as microscopic

bubbles, which gradually float to the surface and cling to the
walls of the container, produce a turbid effect.

The particles can be any color -- vhite, grey, tan, green or
even jet-black coal dust. They can be opague or transpareat.
The particles can be round, or have irregular or even
crystalline shapes. Others have no specific shape, such as
fibers, irregularly twisted tiry hairs, lint-like structures --
even agglutinated lumps or strung-together globs.

The density of the particles can vary z2lso -- from *stone-he
solids which tend to settle to the bottom rapidly after stir
ceases, to "equal-to-water" density chemical substances, fiz
or organic materials that will stay suspended in fluids for
periods after stirring has stopped.

M~ Ny 3

Certain substances dissolved in water, such as sulfates and
chloride, can be reacted with reagents to produce turbidities
directly proportional to their concentration. The Model 966 is
ideal for such turbidimetric analysis.

Turbid cloudiness can be present in many colorless fluids other
than water, such as biochemical solutions and pharmaceutical
products where suspensions or emulsions are present. With proger
technique, these can be measured with the Model 966.

4.2 —— HOW THE MODEL 966 MEASURES TURBIBITY

Simply stated, turbidity is measured by directing az bezm of

light into the side of z tube containing the test sample,

4-1
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measuring the amount of light that is reflected at 2 90° angle
by any particles present, and comparing it to the light ]
scattered by a standard reference suspension. The light beam 1s
provided by a special lamp povered by 4 AA batteries or an
optional AC adapter. The intensity of the light reflected at
90° is measured by a stable photodetector, amplified, and
displayed on a digital readout.

The amount of light is directly proportional to the degree cI
turbidity. At zero turbidity, no light is reflected or
measured. The more particles that are present, the more lig
is reflected to the photodetector, and the higher the reading
Special design and construction prevents stray light from
interfering with the measurement. :

L
oo e
.

The term FTU (Formazin Turbidity Units) is used to express the
results of a turbidimeter which has been czlibrated with
Formazin, as explained in Section 5. The 966 qualifies for
this, and also for the expression of its results in terms of NTU
as explained below. '

The term NTU (Nephelometric Turbidity Units) is used to describe
the test result of a2 mezsurement performed with a2 modern 90°
turbidimeter (like the Orbeco-Hellige Model 966), rather than
less exacting turbidimeters (l1ike the Jackson Candle, or
ineffective "straight-through-the-sample" photoelectric
colorimeters). Since the 966 is based on z Formazin
standardization, and fully qualifies as a true 90°
turbidimeter, you may express results in FTU or NTG, whichever
is most common in your work, &s you wish. The USEPA considers
the terms interchangeable.

UNDERSTAKDING TURBIDITY AEASUREAEAT

4.3 —— TURBIDITY IS NOT ALWAYS STABLE

It is important to understand that the measurement of turbidity
is a changing, dynamic phenomenon. The masses of particles that
cause turbidity are not always uniform -- sometimes they zre
like ever changing fog, heavy mists or rapidly changing clouds
in' 2 thunderhead -- turning, spiraling, drifting lower or
higher, denser one moment and less dense another. Because of
these often changing conditions, completely stable readincs
should not zlways be expected.
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4.4 —— COMPLEXITIES OF ACCURATE TURBIDITY TESTING

Even though the Model 966 is a most advanced, state-of-the-art
turbidimeter, there can be samples vhere testing must be dcne
with a gocd understanding of the phenomenon involved. Sometimes
variable size of particles, presence of lint, fibers, "strings"
of particles, etc., must be dealt with. Consider the following

possibilities.
A. Effect of large particles in the sample

B.

At times particles or foreign matter in a2 solution are so
large or irregular in shape that turbidimeters cannot
average them properly. This causes the digital display to
drift and change readout values. Switching to the next
higher range may dampen the readout changes, so that

an average value of the digital readings may be
estimated. _

To check if erratic results are being caused by large

=3 la

particles, unscrew the cap from the sample tube and, while
the uncapped tube is in the instrument (best in a darkered
room to avoid extrzneous light), press the TEST button 2nd
look directly down into the sample with a2 strong magnifier.
Large contaminants ma2y be visible in the illuminated field.
Note: Readings without the screwvw cap may not be valid.

To try to alleviate this problem, pre-filter any szmple that

appears to be contaminated with large particles and debcis.
Use a coarse screen or net, no less than 100 microns, zné
pour the sample through it. This should rid the sample c?
large particles which can cause measurement errors, without
adversely affecting readings of the m2in, less-than-larce
particle szmple.

If varticle sizes in the sample vary greatly

If all the particles remain suspended, the reading will
represent an averzge of their optical properties.

If some particles tend to settle out rzpidly while others
remain suspended, the readings will change at a rate

proportionzl to the settling rate. Therefore, if a plot is

made of severzl readings and their time intervals, an
interpolation can be made of the true initizl wvalue befc:re
settling started. Recorder models of the 966 can be very
useful in making such measurements. (Non-recorder 968
models can be converted to recorder use; contact Customer
Service).

AROD2576
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c. If artiéles in the samnie are uniform in size, but are
grossly different from the particle size of the standard

In such cases, the optical refractive index may also be
different from that of the standardizing solution. Try to
use a2 standard as close to the apparent value of the unknown
as possible. Most likely the readings obtained in
instruments of different manufacture will be significantly
different. Such comparisons should therefore not be macde,
except to use the results as relative values.

4.5 —— USE SPECIAY, CARF WHEN MEASURING BELOW 1.0 NTU

Special cleaning’ and drving precautions should be taken. Use
only scrupulously clezn tubes, and dry them using z clean
filtered zir supply, or éry tank nitrogen. Holding the tuke by
the threaded end, carefully inspect all surfaces under bricht
light to assure that no scratches, stains or foreign materizals
are present. Carefully wipe tube after filling, before
inserting in the instrument.

4.6 —~ HIGH RANGE TURBIDITY LIMITATIONS

Samples with very high turbidity may exhibit a condition called
"going blind" in which the measured turbidity is lowver than the
actual turbidity because z significant amount of scatiereé light
is blocked by particles and does not reach the detector.

The U.S. Environmental Protection Agency recommends that for
drinking water turbidity testing, higher ranges should only ke
used as indicators of recuired dilution volumes to reduce
readings to less than 40 NTU. The USEPA apparently feels that
turbidimeters can most zccurately be czlibrated at values of 40
NTU or less, and wazters which give higher readings should be
carefully diluted with water of zero-turbidity, and the results
multipliied by the dilution factor. Our No. 966-ZT Zero Turbidity
Outfit contains everything necessary to produce zero-turbicdity
wvater for diluting purposes, with complete instructions; see
Price List.

EYen if you are not recuired to follow USEPA procedures, it is
vise not to use direct rezdinas over 400 NTU. Instead, dilute
and multiply the result by the dilution factor.

.4.7_—— EFFPECT.OF COLOR. Szmple color is due to dissolved
substances that absorb light. Colored samples may cause
measured turbidity to be low.

4-4

36

ARO02577



4.8 —— RON~AQUEOUS SOLUTIONS

The Model 966 can be used for measuring the turbidity of
non-aqgueous solutions. Eowever, due to the differences of
refractive index, the instrument may have to be recalibrated
with 2 suitable stanéard. Contact Customer Service for detzils.

4.8 —— SUSPENDED SOLIDS cannot be directly related to turbicdity
values. Although turbidity readings vary with increased
suspended solids measurements, there is no generally accepted
conversion factor. This is because of possible differences in
refractive index, znd éifferences in size, composition and
density of the particles present.

4.10 —— WHY DIFFERENT BRARﬁS OF TURBIDIMETERS GIVE DIFFERENT
RESULTS

Turbidimeters of different manufacture, even when calibrated
wvith the same standard, may give different results on the saze
test sample, because of several factors. Some pass the licht
through the bottom of the tube while others pass it through the
sides. Some have imperfect ways to try to eliminate stray licht.
Some use photodetectors that change with temperature chances.
Another uses z photomultiplier which ages with time, and thus
has varying response. Merely meeting the USEPA specifications
is by itself no positive guarantee, as they are not technically
specific to details, and subject to interpretation.

3
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S?ction 5
CALIBRATION

The Model 966 Turbidimeter . is supplied z2lreadv pre-czlibrzied.
The calibration confirmztion is very quick and simple. t can
be performed whenever desired.

For U.S. Environmentzl Protection Agency (USBPA) reportinc under
the National Pollutant Discharge Elimination System (NPDZS) or
the National Primary Drinking Water Regulation (NPDWR) permits,
calibration check of all turbidimeters is required every 4
months. For this purpose a2 Zero and 40.0 NTU Primary Standard
is supplied with the Model 966. Eere's how to use them.

5.1 —— Checking ZEFRO and 40.0 NTU calibratioms.

Set RANGE switch to 0-200.0 range (the calibration of the other
two ranges will be automatically performed by the 866's
electronics).

Wipe the outside of the zero standard clean, and holding it by
its cap lower it into the TUBE well and cover with Tube Cover.
Press TEST button and’'zllow reading to stabilize. 1If reading is
not 00.0, adjust with the ZERO calibrate lock-control. This
consists of two parts -- an outer ring that must be pusheé down
to unlock the control, and a central knob which can then te
rotated clockwise (to increase the reading) or counter-clcckwise
(to decrease it). Releasing pressure on the outer ring locks
the setting of the centrzl control knob. )

Press the outer ring down with the thumb and forefinger of one
hand. Then, with the other hand move the centrzl knob z s=zall
amount, release it, press TEST, note reading, and continue to
turn in small increments, pressing TEST after each, until €0.0
is reached.

‘Those using optional AC Adapters 966-ACl1 (for 110 volts) or
966-AC2 (for 220 volts) need not press the TEST button dowz, 2s
readings will be displayed at all times.

After the Zero calibration has been confirmed or adjusted,
proceed with the 40.0 NTU Primary Standard. Use a scrupulously
clean., unscratched dry sample tube. It is good practice to pour
approximately 5 mL of the standard into the tube, swirl it %o
rinse, and pour it out. Repeat this step twice, however, to
prevent contaminztion, never pour used standard back _into the

Primarv Standard bottle.

Fill the rinsed tube to the neck with 40.0 NTU Primary Standard.
Repeat the calibration operation with the 40.0 NTU standaré and
the CAL. lock-control until a reading of 40.0 NTU is reache<.
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5.2 - Calibration Standards. ‘ . .

The 40.0 NTU standard supplied is a primaryv standard made wit
styrene divinylbenzene spheres in an agueous solution, zndé meets

USEPA regulations. It is highly accurate, stable and
reproducible. It is more convenient and economical to use than

Formazin and is completely non-toxic. It is recognizeé by the
USEPA, ASTM, APHA et.2l. as a primary standard -- its value does
not have to be checked against Formazin. It is NIST tracezlle.

The 40.0 NTU standard has a guaranteed shelf life of one year.
Order replacement Orbeco standards through your dealer or

‘directly from us.

IMPORTANT: Protect the standards from freezina. 1If distinct
tiny crystals have formed and it does not appear as & uniferx
haze, replace it. :

5.3 —— Sealed Secondary Standard.

The tube which you have just filled with primary standaréd, and
capped tightly, may be used for future calibration checking, 2s
a secondary standard. When you have completed the primary
calibration outlined in paragraph 5.1 above, make 2 permznent
felt-tip mark on the shoulder of the tube at the point where it
aligns with the line on the bezel of the sample tube hole.

This capped (sezled) tube can now be used as a secondary
calibration standard for routine, periodic use. Whenever
desired, insert tube, zlign mark, and check calibration. Note
that the USEPA recguires that all turbidimeters used for its
regulations be calibrated at least every 4 months with a2 primary
calibration standard.

5.4 —— Formazip Calibration.

Those who wish to calitrate the Model 966 with Formazin may co
S0, but are cautioned that azlthough 4000 NTU Formazin is
reported to be stable for 1 year, dilutions of Formazin are far
less stable and cznnot ke stored (even under refrigeration) for
long periods. This reguires repezted, costly, and inconvenient
preparations of standards. Further, Formazin standards change
value at different temperatures.

. For those interested in calibrating with Formazin standards, we

offer a convenient kit (No. 966-F0) which contains five statle
concentrates and equipment to make zero turbidity water. Ezch
concentrate can be éilvted with zero-turbidity water to make
200 mL of 200 NTU Formzzin standard for direct use, or for
dilution to any desireé lower values. Complete directions are
included. Note: Diluted Formazin standards are not stable, and
should be prepared fresh daily.
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5.5 — CALIERATTONS FOR TURBIDIMETRIC CEEMICAT, TESTS and FRODUCT
GRADING

Chemical procedures zre available which develop a turbidity in

- proportion to the zmount of substance under test. Such tests
are available for sulfate and chloride in water, and for several
biochemical tests. To determine sulfate concentrations, order
No. 966-S0 Sulfate Outfit, which contains everything neecec.

The 966 can also be czlibrated for a variety of product crzding
applications, such zs for suspensions, colloidal solutions,
turbid fluids, etc. Call our technical staff for help. Give
range desired, sensitivity needed, specific procedure preferred,
type of sample to be tested, temperature., etc.

40
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Seétipn 6
RECORDER OPERATION

ors ol

Models 966-R1 and 966-R2 with recorder outputs must be used with
the regulated AC adapters supplied with them. (If you purchzsed
2 non-recorder model, it can be factory fitted with a recorder
output. Contact Customer Service for details). Recorder cusput
has been factory set to be used with an external meter accesscry
of 1.0 ma at approximately 1 volt. If 2 recorder requiringc =z
lover voltage input is used call for technicazl assistance.

USE OF COATIRUOUS FLOW-THROUGH CELL

The optional 965-56 Flow-through Cell, used with Recorder Mocels
966-R1 and 966-R2 permits continuous monitoring and recording of
the turbidity of a constantly flowing stream or sample. -

It is idea2l for many applications, especially in research or
testing the effect of turbidity-treatment methods or chemiczls
such as flocculents, precipitants, etc., or the effects of
buffering, temperature zdjustment, or physical settling ané
filtering systems. 1In zédition, it can be used for continuous
liquid product quality testing, or grading surveillance of the
clarity of edible oils, emulsions, oil-in-wzter mixtures,
hydraulic fluids, and in many other special applicationms.

The flow-through cell has the advantage that calibration ané
subsequesnt calibration checking is extremely simple. The
flow~-through cell, with its inlet and outlet tubes still
connected and functioning, need merely be momentarily removes
from the tube well (without interrvption or need to shut down
the system), while a2 calibration standard is substituted in the
tube well. The czlibrztion can quickly be confirmed or
adjusted, and the flow-through cell then be replaced in the test
well after the calibration standard is removed.

Its design helps to keep the cell "self-cleaned”. The incoming
fluid tube in the cap is specially positioned to forcefully
direct the sample in 2z powerful jet directly against the insice
wall of the cell. The inside wall of the cell directs the flow
in 2 strong circular whirlpool fashion, swirling the sample to
forcefully cleanse the inside of the cell, until the fluid exits
via the hose connection zt the center of the cap.

WARNING: The f%ow through cell has not been designed for use
with strong acids and various organics wvhich can attack its

plasti; garts. Check with our Technical Service or run
compatibility tests before proceeding.

6-1
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Installation and use. Check the calibration of the instrument
as described in Section S. Remove the standard and simply
substitute the flow-through cell, with its input and output
tubing attached. Cover the cell with the No. 965-57 Cap

‘supplied with the cell, which has pass-through slots for the

tubing. Be careful to connect tubing securely, and twist czz ca
tightly to avoid lezkage into tube well. :

Connect the input tubing to the source of fluid, and output
tubing to drain or receiving tank, etc., and z2llov flow to
start. Flow can be by pump or gravity, but should be controlied
by valving, pinch clamp or other means. "WARNING: Do not exceed
5 vsi (pounds ver sguare inch). Regulate pressure if necessary.
Use eye protection and hzndle with care. Ve recommend a
protective barrier around the glass tube.

o

Check that air has been purged from flow-through cell by lifting
it from the test well for inspection. Tilt or rotate it until
2all 2ir has been swept through, then lower it back z2ll the wz¥

down into the tube well.

Be czreful that temperature changes do not cause bubbles or
condensation to appear on cell walls. Cold sample streams

should be pre-warmed to eliminate condensation before sample
enters instrument. Bubble-traps or degassing should be employec
to prevent bubbles from entering or forming on the cell. For
samples with heavy debris or grossly mixed particle sizes,
pre-treat by skimming, settling. centrifuging, floatation,
coarse filtering, etc., to obtain desired results.

If vater or condensation enters tube well, immediately remove
cell. Unplug AC adapter, remove 4 corner screws at bottom of
unit, and remove bottom to be able to thoroughly dry out the
insides. Use forced warm (not hot) air stream to 2id dryinc,
necessary.

10
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Section 7
AAINTERARCE —- TROUBLESHOOTIKG
. ACCESSORIES and REPLACEAERT PARTS

The Model 966 has been designed and constructed to give years of
trouble-free service. Do not allow dust, debris or fluids to
enter the tube well. Cover the well or the entire instrument

when not in use.

7.1 LAMP REPLACEMENT

The No. 966-54 Lamp Bulb furnished in the Model 966 has an ]
average life of more than 10,000 continuous hours. Should it
fail or have a reduced output as evidenced when the CAL. control
can no longer bring the reading to the correct value, a
replacement should be ordered from your dealer or Orbeco
Customer Service. Replace as follovs:

Unscrev the 4 corner screws from the bottom of the housing, anéd
remove the bottom. On the circuit board, loosen the 2 connector
screws holding the 2 wires from the lamp. Loosen the screw a2t
the bulb, and withdraw the lamp and its wires. 1Insert new bulb
so that 1/8" of its housing protrudes from the back end of the
lamp cylinder. Tighten the screw, and attach the 2 wires to the
circuit board connector. Check the calibration (Section 5) to
ensure accurate results.

7.2 INSTRUMENT NOT WORKING?

If the 966 is not operating at all, or not operating correctly,
first review the following points. (If it functions correctly,
but the results appear wrong, see Section 7.3 below).

l. Check that each battery has a 1.3v output. If using
optional No. 966-ACl or 966-AC2 Regulated AC Adapter, check
that its output is 5-7 volts. These are special requlated
AC adapters; do not use ordinary ones.

2. Has sample tube been filled all the way to the neck? It
must have 20 mL of fluid in it. Is it free of obstruction
such as a2 label? Outside surface of tube must be
unobstructed.

3. If lamp does not light (as seen looking down test well) when
TEST button is pressed, or display is blank, see 7.1 above.
If lamp lights but display is blank, return instrument (see
Note A below).

7-1
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If display digits remain at or near zero, make sure you are
on the right range. Look down test well to see if bulb is
out or very dim. Open instrument and check if lamp wires
are tightly connected. With caution (best by technically
trained person) confirm that lamp voltage is 2.5v. 1If less
adjust trimpot next to lamp wires. If voltage is correct
and lamp does not go on, replace. If lamp is OK but display

.does not change, check for obstruction in well. If stilil

unsatisfactory, return instrument (see Note R below).

Readings change errztically. Check that batteries or AC

adapter connectors have not corroded. Clean with fine emery .

cloth or replace batterles or connector plugl

Standard reads low. Standard may have deteriorated.

Replace or if Formazin standardization is preferred,
prepare fresh Formazin standard and avoid settling errors by
gently swvirling tube to mix before inserting a2nd reading.

Display fluctuates between 2 adjacent values. Nothing is
wrong. Note values and report average.

Cannot adjust CAL. control to display desired value. Check
batteries or AC adapter as in 7.2.4. If OK, lamp may ke
failing; replace even though it stiil lights.

Figure "1" appears a2t left of display. Rotate RANGE selector
to next higher range. If Zero standard results in "1"
reading, turn ZERO control counterclockwise until zero is
displayed. If this cannot be done, return the instrument.

NOTE A -- If it is difficult .to return instrument for repzir,
and if you have access to a competent electronic repzir person,
contact factory with details of your difficulty.

7.3 _WHEN TEST RESULTS 2ARE IN QUESTION

If the instrument itself seems to be functioning correctly, bu:
the test results seem to be wrong, first thoroughly review
Manual Sections 3, 4 and 5, and then the following:

2.

Has the sample been taken correctly? Has it changed in
value due to settling over time, exposure to heat or coié,
or to being kept in z container that contaminated it?

Were sample cells clezn and dry ‘before use? Free .of finger .

marks and scratches? Are sample tubes scratched or stainec?
Bubbles clinging to insides of tube? Condensation outsicde?

Have tubes been filled to the neck, positioned all the wey¥
down into tube well? Is tube cover being correctly used

over the capped sample tube to keep out ambient light? 1Is
instrument being used in horizontal position, and shielded
from strong light? :

of
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d. Have ZERO or CAL.' knobs been accidentally misadjusted? Eas
calibration been correctly performéd? Are supplied
calibration standard or Formazin standards still valig?

-

(Dilute Formazin standards are usable only for a day o:
less!).

e. What are results being compared to, that appears to siczni
questionazble results? Are those readings necessarily valis

When communicating with us regarding results, please give
very complete details of all aspects of your observations,
standards used, their age, types and description of samples.
being measured, znd successful results as well &s problens

encountered.

7.4 —— OPTIONAL ACCESSORIES and REPLACEMERT PARTS.

966~AC1 Regulated AC Adapter for 110v 50/60 EHz

966-AC2 Regulated AC Adzpter for 220v 50/60 Ez

1965-50 Optically Selected Glass Sample Tubes, pkg of €
965-55 Tube Cover

966-S0 Silicone 0il

966-51 Package of Zero znd 40.0 NTU Standards

866-16 Instruction Manuzl

566-54 Lamp Bulb

966-CC Carrying Case

965-56 Flow~through Cell, for Models 966-Rl1 or 966-2
966-F0 Formazin Calikrztion OQtfiﬁ Complete (R-3401P + ©66-Z7)
R-3401P Formazin PermaPzk

966-2ZT Zero Turbidity Outfit

965-S0 Sulfate Calibration Outfit

AR00D2586
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Section 8
LIATTED WARRANTY

Orbeco Analyticazl Systems, Inc. warrants the 966 Turbidimeter to
be free from defects in material and workmanship for a pericd of
two years from date of shipment. Warranty for expendable perts

(such azs glass sample tubes, calibration standards, lamp bullks)

is limited to 30 days from date of shipment.

To put the warranty into effect, £ill out and mzil the enclosed
Product Registration Form to us.within 2 weeks of your receipt
of the instrument. This will enable us to record you as owner
and send you news on nev accessories and other information.

This limited warranty shall not apply to any instrument _
subjected to misuse, negligence, accident, shipping dazmage, cor
storage under adverse conditions...any instrument modified or
used other than in accordance with the instructions furnished...
any instrument repaired or altered by persons not authorizeé by
us, in a manner to effect (in our judgement) its performance.
safety, or reliability.

Contact us for instructions before returning any instrument.
We may upon inspection of the returned instrument, a2t our
discretion repair or replace it, or make azn appropriate credit
adjustment or prorated refund, for any instrument or accessocy
that fails to meet our specificationms.

This warranty is in lieu of any other, expressed or implieé,
including those of merchzantability or fitness of purpose. We
reserve the right to mzke changes in design or manufacture cZf
our products at any time, without notice, without incurring zny
obligation to mzke changes in other units.

We shall in no way be lizble for damage, consequentizal or
incidental, due to defects in any of our products, for the
failure of delivery, for injuries to persons or property, or for
any other cause. :

ORBELCO ANALYTICAL SYSTEAS, Inc.
185 Marine St., Farmingdale, NY 11735
Phones: 1-800-922-5242 516-293-4110
FAX: 516-293-8258
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CHEMets® K-6010 Iron Test,
Soluble & Total
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CHEMets®

self -filling ampoules for
colorimetric analysis

Cat. No. K-6010

IRON TEST INSTRUCTIONS
TOTAL & SOLUBLE

- e———

q,, .m‘

Qu&i S0 BBk

S

physician, if swallowed,

US. Patent No. 3,634,038

SAFETY INFORMATION i

Read MSDS before performing this test procedure.

If this product ks used as directed, the user will not come In
contact with the reagent contained In these CHEMets ¢, If
contact does occur, Rush skin or eyes with water. Cafl a

CHEMe!s® isa registered brademark of CHEMetrics, Inc.

THE TEST METHOD

The K-6010 CHEMets® determine either
Total Iron or Soluble fron. The reagent is
an acidic, buffered solution of 1,10-phenan-
throline which produces an orange-red
color with samples containing iron.

The A-6000 Activator Solution contains a
mixture of thioglycolic acid and ammonia.
This mixture dissolves most forms of par-
ticulate fron, allowing total iron to be
determined without the use of heat or
digestion. However, certain forms of iron
(magnetite, ferrite, or hydroxide) do re-

quire a digestion (see Digestion Procedure} |

in place of the. Total Iron Procedure.

Results are expressed in ppm (mg/l_lter)
iron as Fe.

REFERENCES

APHA Standard Methods, 15thed., p.201,
method 315B (1980).

ASTM Part 31 on Water, p.445, method
D-1068, part A (1981).

+

i 1.

TEST PROCEDURE
Soluble Iron

Fill the sample cup to the 28 mL mark
with your sample..

2, Place the ampoule’s tapered tip into

3.

i
H
R
1 4
i
i
]

N

“one of the four depressions in the bot-

tom of the sample cup. Snap the tip by
squeezing the CHEMet” ampoule to-
ward the side of the cup {fig. 1). The

sample will fill the ampoule and beginto

mix with the reagent.

NOTE: A small bubble of inert gas will
remain In the ampoule to factlitate
mixing.

Remove the fluid filled ampoule from
the cup. Mix the contents of the
CHEMet™ ampoule by inverting it sev-
eral times, allowing the bubble to travel
from end to end each time.

4. Wipe all liquid from the exterior of the

CHEMet™ ampoule and then walt 1.

minute.

‘: .
. After 1 minute, use the. appropriate

comparator to, determine the level of
iron in the sample.
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Total Iron

. Fill the sample cup to the 25 mLmark

with your sample.

. Add 5 drops of the A-6000 Activator

Solution. Stir briefly.

CAUTION
The A-6000 Activator Solution ks a corro-

s

sive solution of thioglycolic acid. Aveid .

contacl. Remove only from the glass bottle
when in use. In case of contact, flush skin”
or eyes with water. I swallowed, seek
prompt medical attention. READ MSDS
BEFORE USING.

. Wait 4 minutes.

NOTE: Certain forms of suspended and
precipitated iron may require that
the reaction time be increased from
4 minutes to 30 minutes or until
the sample clears up,

. Stir b}iefly one more time, then pro-
ceed with the Soluble Iron procedure, !
beginning with Step #2. :

USING THE COMPAHRAIUK

When using the low range comparator
(cylindrical), the CHEMet™ ampoule is
placed in the center tube, flat end down-
ward. The top of the cylinder Is then
directed toward a source of bright, white
light while viewing from the bottom (fig.
2). Hold the comparator in a nearly hori-
zontal position and rotate it until the color
standard below the CHEMet™ ampoule
shows the closest match.

The high range comparator (flat) should be
illuminated by a strong white light directly
above the comparator. The filled CHEMet™
ampoule should be placed between the
color standards for viewing (fig. 3). It Is
very Important that the CHEMet"™ am-
poule be compared by placing it on both
sides of the standard tube before conclud-
ing that it Is darker, lighter or equal to the
standard.

AR002590
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Certain forms of suspended and precipi-

tated iron can be measured only if the fol-

lowing procedure is performed in place of

the Total Iron Procedure.

1. Fill 2 heat resistant, glass container to {

the 25 mL mark with sample.

2. Add § drops of 2 A-6000 Activator
Solution.

3. Gently boil the sample until the volume
is reduced to 10-15 mL..

4. Cool the sample and dilute to 25 mL
with iron-free water.

5. Proceed, beginning with Step #2 of the
Soluble Iron procedure.

SOURCES OF ERROR

Strongly alkaline or buffered samples must
be acidified to a pH of 4-5 prior to testing.
Various metals form colored compounds
with the reagent and may contribute to the
apparant iron content of the sample.




CHEMets® K-1510 Ammonia - Nitrogen Test
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CHEMets®
self-filling ampoules for
colorimetric analysis

" Cat. No. K-1510

~ AMMONIA-NITROGEN
TEST INSTRUCTIONS

SAFETY INFORMATION
Read MSDS before performing this test procedure.

§f this product ks used a3 directed, the user will not come n
contact with the reagent contained In these CHEMets @, If
«contact does ocaur, flush skin or eyes with water. Call &
physiclan, i swalowed.

CHEMets® Ia registered trademark of CHEMetrics, bnc.
US. Patent No. 3,634,033 : 13585
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THE TEST METHOD

The K-1510 CHEMets® employ the
Nessler's reagent which is a . highly
alkaline solution of mercuric ilodide.
The Nessler's reagent develops a yellow
color in the presence of ammonia

This test kit is intended t‘or applica-
tion to samples where direct Nessleri-
zation is feasible, that is, where there
is no need to separate the ammonia
from interfering substances by distil-
lation. Steam condensate and samples
from most rivers, lakes and streams are
suitable for analysis by this technique.

Results are expressed in ppm (mg/Liter)

as ammonia-nitrogen, NH3-N,

I CHEMetsO® 3 a registered trademark of CHEMetrics,
Inec.

REFERENCES

ASTM Part 31 on Water, p.275, method
D-1426, part B(1981).

APHA Standard Methods, 15th ed p351,
method 4178(1980),

USING THE COMPARATORS

Two comparators are included in the kit
to cover the ranges 0.1 to 1 ppnm
(cylindrical) and 1 to 10 ppm (flat).

When using the lower range comparator,
the CHEMet™ ampoule is placed in the
center tube, flat end downward. The
top of the cylinder is then directed
toward & source of bright, white light
while viewing from the bottom (fig. 2).
Hold the comparator in a nearly
horizontal position and rotate it until
the color standard below the CHEMet™
- ampoule shows the closest match.

The high range comparator should be
illuminated by a strong white lght
directly above the comparator. The

filled CHEMet™ ampoule should be placed.

between the color standards for viewing
(fig. 3). It is very important that the
CHEMet™ ampoule be compared by placing
it on both sides of the standard tube
before concluding that it is darker,
lighter or eqgual to the sta- ° -rd.

-

o

TEST PROCEDURE

1. Fill the sample cup to the 25 mL
mark with your sample.

2. Add 1 to 2 drops of A-1500 Stabiliz-
er Solution.

3. Place the CHEMet™ ampoule's tapered
tip into one of the four depressions
in the bottom of the sample cup.
Snap the tip by squeezing the
ampoule toward the side of the cup
(fig. 1). The sample will fill the
ampoule and begin to mix with the
reagent.

NOTE: A small bubble of inert gas
will remain in the ampoule to
facilitate mixing.

4. Remove the fluid filled CHEMet™
ampoule from the cup. Mix the
contents of the ampoule by inverting
it several times, allowing the bubble
to travel from end to end each time.

5. Wipe all liquid from the exterior of
the ampoule and wait 1 minute.

6. After 1 minute, use the appropriate
comparator to determine the level of
ammonia-nitrogen in the sample.

NOTE: To convert to pom ([mg/liter}

ammonia as NH3, witiply

test results by 1}

Using the
Low-Range

Comparator
fig. 2
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Attachment 3
Field Data Forms
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INC

PROJECT NAME: |

Page ____ of

———.

PROJECT NUMBER:

LOCATION:

DATES OF FIELD WORK:

PURPOSE OF FIELD WORK:

WORK PERFORMED BY:

Signed Date QC'd By

Date

ARD02595



Name and Model Number of Pump or Type of Bailer

Serial Number (if applicable)

URGEWATER DISROSALMET e

PPN SRR P RN T S P B S

Name and Model Number of Pump or Type of Baller

Serial Number (f applicable)

————
e A TP e O o e

Name and Model Number of Device

Serial Number (if applicable)

Fiter Type

Tubing Type

Potable Water Source (if applicable)

D! Water Source

Signed Date

REV 01/14/94 :

QC'd By Date

AR002596
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(D

Page cf

M pH AND CONDUCTIVITY METER

CALIBRATION LOG
PROJECT NAME: - e
PROJECT NUMBER: ' SAMPLER:
- pH METER
MODEL:
S{BUtlel Check i |3 —
Buffer Lot Numbers: pH 4: PHT:
CONDUCTIVITY METER
MODEL: SERIAL NO.:
sgipTempaotiariind s Comectad”.

- Calibration Saln 7

Cond @ 25°C | Time

Conductivity Calibration Solution Lot Number:
Problems/Corrective Actions:

;SI:'SRMULA FOR TEMPERATURE NORMAUZING CONDUCTIVITY: SC + {1 +[0.0181 x(T-25)p} =Cond &
NOTE: METER CHECKS AND CALIBRATIONS MUST BE PERFORMED A MINIMUM OF 4X/DAY,

Signed Date QC'd By Date

3

F-185 (REV 0197) ) " PWPWDMF-185.00C

ARC02587




Py < : T Page ___of ___
i m WATER LEVEL DATA

' PROJECT NAME: DATE:
PROJECT NUMBER: SAMPLER:
It
|
*| All Water Levels Must Include Reference Point and Tape Correction factor, Le. 1.11 + 0.00 T/PVC.
\__/ Srgned Date QC'd By Date
REV 01/05/94 QRUOZSQB F-183




Page of

o

LOW-FLOW GROUNDWATER SAMPLING

STABILIZATION LOG
PROJECT NAME: WELL NUMBER:
PROJECT NUMBER: WELL DIAMETER:
DATE: SAMPLER:
Type Of Pump Used: ___ -
Pumping Rate (gallon/minute):
Water level before purging (nearest 0.01 ft. below reference point) + T
Depth to bottom of well (obtained from well logs) + T/
Calculated volume of water in casing :
Weather conditions

Time:-.| ~ Purge ~|  pH+.| 7 dity--|-:’. - Conductivity:=x -~ 73| Temperaturw|; WaterLevel <| . Cumalative
Sy P W LS P e S PR ey e IRt AN | e Volme

i e K el ] et B s s B

NOTE: STABILIZATION TEST 1S COMFLETE WHEN 3 SUCCESSIVE READINGS ARE WITHIN THE FOLLOWING
LIMITS: pH - #0.1 pH; COND. - #5%, TEMP (CORRECTED); TEMP. - +0.5°c TURBIDITY +10%

Signed Date QC'd By Date

in mi ft inte ph 01/07/98 3:59 AM

ARO02599




Sheet of
.\\/ |44 Hearvand Trad Madtson, W1 83717-8923 F. 0. Bax 8923 (Zpp: 537_06-8923) (508) 8314444 FAX: (608) £31-3334
PROJECT NAME PREPARED CHECKED PROJECT NO.
By. Date: By. Date:
SAMPLE NO.: WELLDIAMETER: 02 D4 0O Other
WELL MATERIAL: OPVC 0SS Oiron 0O Other
SAMPLE TYPE: ocw aww [Dosw ODW QOLeachate 0O Other
TIME: DEPTH TO WATER: - T/
WELL VOLUME: gallons DEPTH TO BOTTOM: + i
TOTAL VOLUME REMOVED: galions METHOD: 0O Bailer, Q Pump,
ODOR: O None COLOR: TURBIDITY: O None O Moderate
O Other - 0O slight O Very
DISPOSAL METHOD: D Ground 0O POTW D Drum 0O Other
. DATE:
\_/ ODOR: O None COLOR: TURBIDITY: O None O Moderate
O Other O Slight 0 Very
pH: CONDUCTIVITY: ™ p_r_nhosl TEMPERATURE: *c
RS R AT St e g e ‘%% A m“y, ORISR ; f.;f:_'; .
|COMMENTS: GORRECTEB ‘CONDUCTIVITY: sc {1 % [0.0191 x (T ﬁm
FILTRATE (0:457im)~| © NoTAPPLICABLE
ODOR: O None COLOR: " COMMENTS:
O Other
ED | 'BRESERVATIVE CODES:
BOT]-LES F' LLED 2] A-None B-HNO3 C-H:S04 D-NaOH E-HCL F-
Number Ske Type Preservative’ Fitered Number Skze Type Preservative Fitered
Y N Y N
Y N Y N
Y N Y N
Y N Y N
"~ ‘HAIN-OF-CUSTODY NUMBER: DATE SHIPPED: METHOD:
v _ JRBILL NUMBER: SIGNED: DATE:
Fhes (Rev 1sr97) ARO02600 WPAADMIE-186.00C
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Quality Assurance Project Plan
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Section 1
Project Description

1.1 Introduction

The Quality Assurance Project Plan (QAPP) presented in this Appendix has been prepared to
address the Remedial Design (RD) phase for the North Penn Area 12 Superfund site located in
Worcester Township, Pennsylvania. This QAPP is provided as supporting documentation for
the RD Work Plan for the former Transicoil site. Applicable project schedules and detailed
procedures for sample collection, sample numbers, and locations are given in the Work Plan
and Field Sampling Plan (FSP). This QAPP is being submitted to the United States
Environmental Protection Agency (USEPA) Region Ill in compliance with the Administrative
Order by Consent (AOC), EPA Docket Number I11-98-078-DC.

The USEPA requires that all environmental monitoring and measurement efforts mandated or
supported by the USEPA be centrally managed by a QA program to ensure that the precision,
accuracy, completeness, and representativeness of the RI/FS data are known and documented.
The QAPP also describes the protocols that will be followed for collecting and handling
samples, sample storage, chain-of-custody procedures, and laboratory and field analyses.

This QAPP was prepared in general accordance with the following guidance documents:

s EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations, EPA /QA/R-5. (Draft), October 1997.

s Data Quality Objectives Process for Superfund, Interim Final Guidance, OSWER
Directive 9355.9-01, September 1993.

s EPA NEIC Policies and Procedures Manual,, EPA 330/978-001-R, May 1986.

s National Functional Guidelines for Organic Data Review, EPA 540/R-94-012, and
Modifications to the National Functional Guidelines for Organic Data Review, EPA Region
I, September 1994.

s Region lIl Innovative Approaches to Data Validation, EPA Region I, September 1994.

s National Functional Guidelines for Inorganic Data Review, EPA 540/R-94/013 and
Modifications to the National Functional Guidelines for Inorganic Data Review, EPA
Region III, April 1993.

1.2 Site Description and Background
A description and background of the site is presented in Section 2 of the Work Plan .

RMT, Inc. 1 Quality Assurance Project Plan
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1.3 Investigative Objectives

The overall QA objective is to develop and implement procedures for field sampling, chain-of-
custody, laboratory analysis, and reporting that will provide results that address the data
quality objectives and produce data that are legally defensible. Specific procedures for
sampling, chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of
data, internal quality control, audits, preventive maintenance of field equipment, and corrective
action are described in this QAPP. The purpose of this QAPP is to describe the project
objectives and organization, functional activities and quality assurance and quality control
protocols that will be used to achieve the desired data quality objectives (DQOs) at the former
Transicoil site. The investigative objectives of the Pre-design Phase of the remedial design have
previously been described in the Work Plan and Field Sampling Plan for the site.

131 Analyses

To meet the data needs, the testing program consists of the following analyses to be
performed on groundwater samples as outlined in the above documents:

s Volatile Organic Compounds (VOCs)

s  Freon113 |

a  Nitrate, chloride, sulfate, sulfide, alkalinity and hardness

s Hydrogen, methane, nitrogen, and carbon dioxide, ethane and ethene.

= Groundwater field testing for pH, Eh, specific conductance, temperature, turbidity,
total and ferric iron, dissolved oxygen and ammonia

n  Field physical testing for groundwater level
a  Field and Laboratory analytes are listed in Table 1

1.3.2 Field Parameters and Uses

The Sampling Procedures are described in detail in Section 2 of the FSP. This QAPP
references the appropriate sections of the FSP without repeating the information. The
Field Instrument Calibration and Analytical Procedures (Sections 2 and 8 of the QAPP)
and the Field Instrument Preventive Maintenance Procedures (Section 12 of the QAPP)
also reference the applicable sections of the FSP.

Temperature, specific conductance, dissolved oxygen (DO), pH, Eh, and turbidity will
be measured from all groundwater samples and be used as indicators of well purging
stability as well as in later data interpretations.

Samples from selected wells will also be analyzed in the field for ammonia, and total
and ferric iron using colorometric kits.

RMT, Inc. 2 ' Quality Assurance Project Plan
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13.3 Laboratory Parameters and Uses

All laboratory analyses will be performed by Lancaster Laboratories with the exception
of gaseous extraction’s which will be performed by Microseeps, Inc.

VOCs will be analyzed using low level quantitation limits with a focus on identifying
the levels of TCE, 1,1,1-TCA and daughter compounds including CIS-1,2-DCE, 1,1-DCE
and Vinyl Chloride. BTEX analysis will be in support of natural attenuation
characteristics. Freon 113 will be analyzed as a potential COC. Additional parameters,
nitrogen, sulfate, sulfide, chloride, carbon dioxide, hydrogen, methane, ethane, and
ethene will be analyzed to support natural attenuation evaluations hardness and
alkalinity will be analyzed to support remedial design evaluations. Tables 3 and 4 in
Section 8 of the QAPP contain the quantitation limits for the respective analytes.

1.34 Intended Data Uses

The RD Work Plan details the intended data uses, which are only summarized briefly
here. This Pre-Design sampling phase has been planned to provide the following
information to the extent required to:

1. Confirm the level of VOCs in the groundwater beneath the former Transicoil site

and establish a baseline for future monitoring as well as performance monitoring
during the remedial action.

2. To evaluate the potential for formation or screen plugging from planned re-
injection of treated groundwater, or impacts from groundwater chemistry on the
design of the treatment system.

3. To provide an initial assessment of the potential for biodegradation and other
natural attenuation mechanisms acting on contaminants in the groundwater at the
site.

1.4 Sample Network Design and Rationale

The sample locations and rationale for selected sample locations are described in Section 3 of
the Work Plan and Section 2 of the FSP. Figures 1, and 2 of the RD Work Plan and Figure FS-1
of the FSP present site maps and sampling locations. The sample analytical parameters are
indicated in Table 1 of this document. Data collection activities conducted during the Pre-
Design Phase are described in the FSP.

RMT, Inc. 3 Quality Assurance Project Plan
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Table 1

Field Laboratory Analyte List

Field Methodologies b | Analytes
Purge Stability using a micro purge cell DO, Eh, pH, Specific Conductance, Temperature
and probe Turbidity
Natural Attenuation criteria using a Ammonia, Total and Ferric Iron
colorometric field kit.
Laboratory Methodologies g L = ' Analytes
Contaminants of Concern Low Level VOCs BTEX, VC, chlorotethane, 1,1-DCE,
1,2-DCE (total), cis-1,2-DCE, trans-
1,2-DCE, 1,1,1-TCA, TCE, PCE
Freon113 1,1,2-Trichloro-1,2,2-trifluoroethane
Natural Attenuation and Anions Chloride, sulfate, sulfide, nitrate
Remedial Design Criteria:
Other alkalinity, hardness
Gases Hydrogen, methane, carbon
dioxide, ethane and ethene

1.5 Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements which specify the
quality of the data required to support decisions made during RD/RA activities and are based
on the end uses of the data to be collected. As such, different data uses may require different
levels of data quality. There are two analytical levels which address various data uses and the
QA/QC effort and methods required to achieve the desired level of quality. These levels are:

Screening Data

These data are generated by less precise analytical methods than with less rigorous
sample preparation. Sample preparation steps may be restricted to simple procedures,
such as dilution with a solvent, instead of elaborate extraction/digestion and cleanup.
Screening data provide analyte identification and quantification, although the
quantification may be relatively imprecise. A portion of screening data may be
confirmed using analytical methods and QA/QC procedures and criteria associated
with definitive data. Screening data without associated confirmation data are not
considered to be data of known quality.

RMT, Inc.
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Screening quality data will be used for field-measured parameters such as pH,
temperature, specific conductance, dissolved oxygen, ferrous iron, redox potential
(ORP;Eh), turbidity, depth to groundwater, ammonia and health and safety monitoring.
These data would be used for determining the progress of the monitoring well purge
process, general groundwater quality, potential for natural attenuation, and possible as
input to computer fate and transport models.

Definitive Data

These data are generated using rigorous analytical methods, such as approved USEPA
methods. Data are analyte-specific, with confirmation of analyte identity and
concentration. Methods produce tangible raw data (e.g., chromatograms, spectra,
digital values) in the form of paper printouts or computer-generated electronic files.
Data may be generated at the site or at an off-site location as long as QA/QC
requirements are satisfied. For the data to be definitive, either analytical or total
measurement error or precision of the analytical method must be determined.

The following data will be collected to meet definitive data quality objectives:

s Groundwater to be analyzed for specific volatile organic compounds (VOCs), Freon
113 and BTEX in accordance with USEPA CLP low level analytical protocols and
USEPA data validation procedures.

= Alkalinity, chloride, hardness, sulfate, sulfide, and nitrate, will be analyzed in
accordance with USEPA-approved analytical methods and laboratory Standard
Operating Procedures (SOPs). These data will be used to evaluate remedial design
options and evaluate the potential for natural attenuation.

»  Hydrogen will be analyzed by gas extraction analysis. Methane, carbon dioxide
and nitrogen will be analyzed by Permanent Gas extraction methods and Ethane.
Ethene will be analyzed by Light Hydrocarbon extraction methods. Each of these
analyses comes under Method AM 19 GA as executed by Microseeps, Inc. There is
currently no EPA approved method for these analyses. These data will be used to
evaluate the potential for natural attenuation.

RMT, Inc. : 5 Quality Assurance Project Plan
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_ Section 2
Project Organization and
Responsibilities

21 Identification of Key Project Personnel

The Pre-Design and Remedial Design sampling will be conducted by RMT, Inc., on behalf of
the Schlumberger Industries. The key management and technical staff responsible for the

execution of the Remedial Design are shown on the organizational chart on Figure 6 of the
Work Plan.

Personnel involved in the investigation, and in the generation of data as a result of
investigation activities, become a part of the overall Project Quality Assurance program.
Within that program, the following individuals have specific responsibilities: the Project
Coordinator, the Technical Coordinator, the Laboratory Coordinator, and Field Personnel.
Specific laboratory personnel with Quality Assurance/Quality Control responsibilities include
the Laboratory Quality Assurance Officer and the Laboratory Scientists and Technicians.

2.2 USEPA Region III Project Manager (RPM)

USEPA Region III Project Manager - Patrick McManus is the primary USEPA Region III contact
for the project. He will direct project activities for the USEPA Region III, coordinate regulatory
status and issues with the USEPA Region III, and ensure that the RD/RA activities comply with
the ROD.

2.3 RMT Project Coordinator
Clifford Kirchof will be the primary point of contact and provide Senior Management

_ oversight, technical direction, and review of RMT’s performance on this project. He will also

provide input concerning Superfund procedures and conformance with the NCP. He will also
coordinate activities with the USEPA and the PADEP as appropriate.

24 RMT Technical Coordinator

Dan Oman will be responsible for implementation of the RD Work Plan. He will coordinate
technical staff assignments, and establish and communicate schedules and budgets. As
necessary, he will contact the USEPA RPM regarding status, technical or regulatory issues.

RMT, Inc. 6 Quality Assurance Project Plan
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2.5 RMT Field Coordinator

The Field Coordinator will be the principal field team member primarily responsible for project
field coordination and in-field Quality Assurance activities. The Field Coordinator will guide
the field personnel in achieving a thorough understanding of the project Quality Assurance
Plan and their respective roles relative to one another within the established project framework.
The Field Coordinator will also act as the site Health and Safety Representative (HSR).

The Field Coordinator is also responsible for the day-to-day activities of contractor field
personnel. In this capacity, the Field Coordinator is responsible for the Quality Assurance of
daily project activities and the maintenance of the Quality Assurance Project Plan. Further
responsibilities include the review of field notebooks, driller’s logs, and other field-related
documentation.

2.6 RMT Field Personnel

-These environmental staff will be responsible for measuring and recording field parameters;
installing monitoring points, collecting, labeling, and transporting samples; and conducting in-
field measurements, in accordance with the QAPP and FSP. They will report to the Field
Coordinator.

2.7 RMT Laboratory Coordinator

The Laboratory QA /QC Coordinator will be responsible for ensuring that applicable QA/QC
procedures are followed. This will include reviewing QA /QC procedures and documentation,
and directing the data validation and assessment activities, also be responsible for internal
performance and system audits.

RMT, Inc. 7 Quality Assurance Project Plan
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Section 3
Quality Assurance Objectives
~ for Measurement Data

Data quality requirements are based on the intended use of the data, the measurement process,
and the availability of resources. Data quality requirements include detection limits, accuracy,
and precision Quality Assurance protocols for the analytical methods to be used and the
analyses to be conducted. Specific guidelines for accuracy, precision, completeness, and
representativeness are discussed in the following subsections. Field blank, trip blank,
decontamination evaluation (i.e.,, “rinsate” or “equipment”) blanks, and field duplicates
described in Section 11 of this QAPP will be subjected to the same Quality Assurance objectives
as samples.

3.1 Accuracy

Accuracy is defined as the degree of agreement of a measurement or average of measurements
with an accepted reference or true value. The project-specific QA objectives established for
accuracy are expressed in the following parameters.

3.1.1 Reference Materials

Reference materials used as calibration standards or surrogate compounds will be
certified, commercially available materials.

3.1.2 Instrument Performance

Instruments used in this project will be checked each day that samples are analyzed to
demonstrate instrument performance. The QA objectives for instrument sensitivity,
calibration, and performance are established in the USEPA Contract Laboratory

Program (CLP) Statement of Work (SOW) and other USEPA analytical methods. These
methods are listed in Section 8 of this QAPP.

31.3 Recovery of Surrogates

Surrogate compound recovery is utilized to evaluate proper performance of the
analytical method and/or possible matrix interference to the analytical method for

organic compounds.
RMT, Inc. 8 Quality Assurance Project Plan
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3.2

The recovery of a surrogate compound (S) added to a sample will be defined as follows:

ug S found in sample

0,
ug S added to sample x 100%

Recovery % =

This equation assumes that the surrogate is not present in the sample. The objectives for
recovery of surrogates from aqueous matrices are given in the USEPA CLP Statement of
Work for Organics Analyses (OLM03.0; December 1994).

314 Recovery of TCL Analytes

The recovery of analytes from samples will be evaluated using matrix spikes.
Representative analytes will be added (“spiked”) into samples. Matrix spikes and
matrix spike duplicates will be performed at the frequency specified in the CLP
protocol. The spike recovery of an analyte (X) will be defined as follows:

ug X found in spiked sample-ug X in native sample
x 100%
ug X added to sample

Spike Recovery (%) = (

Spike recovery data is used to check for possible sample matrix interferences and
analytical bias. The objectives for the spike recovery from aqueous matrices are given in
the USEPA CLP protocols.

Precision

Precision is defined as a measure of mutual agreement among individual measurements of a
sample property. The project QA objectives established for precision are expressed in the
~ following parameters. '

3.21 Analysis of Standards
One of the QA objectives for this project is that each initial calibration curve and

subsequent (i.e., “continuing”) calibration standards meet or exceed the minimum QA
criteria established in the CLP protocols.

3.2.2 Analysis of Spiked Samples

A second QA objective for this project is that the results of spiked samples (i.e., matrix
spikes) and spiked sample duplicates (i.e., matrix spike duplicates) be within the
advisable recovery and Relative Percent Difference (RPD) limits specified in the CLP
analytical protocols.

RMT, Inc. 9 Quality Assurance Project Plan
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3.2.3 Analysis of Duplicate Samples

A third QA objective for this project is that analyte concentrations be comparable
between duplicate samples. This includes 1) duplicate samples collected in the field, 2)
duplicate analyses resulting from matrix spike and matrix spike duplicate samples, and
3) results generated from multiple analyses of a sample performed at the laboratory.

A measure of precision is Relative Percent Difference (RPD) of two analyses of the same
sample. This measure is applied as a quality control criterion to the recovery of organic
matrix spike compounds. The RPD will be calculated using the equation:

S-D

0 = —
% RPD S+D)/2 x 100%

RPD criteria for organic matrix spike compounds are given in the CLP Protocol.

3.3 Completeness

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

compared to the amount that was expected to be obtained under normal conditions. Itis
expected that 95 percent or more of all samples tested via USEPA CLP or SW-846 methods will
provide data meeting QC acceptance criteria. Following completion of the analytical testing,
the percent completeness will be calculated by the following equation:

Number of valid results
Number of possible results

% Completeness = x 100%

34 Representativeness

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at 2 sampling point, a process condition, or
an environmental condition. Representativeness is a qualitative parameter that is dependent
on the proper design of the sampling program and the proper laboratory protocol. The
sampling program described in the FSP was designed to provide data that is representative of
site conditions. Sampling sites, sampling frequency, sampling procedures, and sampling
equipment are addressed in the FSP to obtain representative samples. Other procedures such
as sample preservation, appropriate sample containers, sample hold times, and analytical
procedures are addressed in this QAPP.

RMT, Inc. 10 Quality Assurance Project Plan
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3.5 Comparability

Comparability expresses the confidence with which one data set can be compared with another.
The extent to which existing and planned analytical data will be comparable depends on the
similarity of sampling and analytical methods. The procedures used to obtain the planned
analytical data, as documented in the QAPP, are expected to provide comparable data. These
new analytical data, however, may not be directly comparable to existing data because of
differences in procedures and QA objectives.

Data acquired for different purposes using different analytical methods, or different DQOs,
may not be directly comparable. Samples analyzed using CLP protocols are expected to be
comparable.

RMT, Inc. ' , 11 Quality Assurance Project Plan
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Section 4
Sampling Procedures

Specific field procedures for purging wells and actual sample collection procedures are addressed
in the FSAP. Details on sample designation and location are given in the FSP and RD Work Plans.
The collection of QC blanks, duplicate samples, and spike samples will be discussed in Section 11
of this QAPP.

Sample container, preservation procedures and holding time requirements are presented in
Table 2. Precleaned sample containers will be obtained from analytical laboratories or sample
bottle suppliers such as I-Chem Research, Inc., New Castle, Delaware, and Daniel Scientific,
Simpsonville, South Carolina. The preparation of sample bottles (e.g., preservative added) will be -
documented.

RMT, Inc. 12 Quality Assurance Project Plan
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Section 5
Sample Custody

N —

Chain-of-custody documentation enables possesion of a sample to be traced from sample
collection through analysis and disposal. A sample is considered under custody if:

s theitemis in a person’s possession;

s theitemis in that person’s view after being in his or her possession;

n  the item was in that person’s possession and then placed in a secured location; or
a theitemis in a designated and identified secure area.

The field technician performing sample collection activities will be responsible for sample
custody in the field. The laboratory sample custodian and analysts will be responsible for
custody of the sample at the laboratory.

5.1 Field Chain-of-Custody

Prior to collecting samples in the field, the Field Personnel will obtain the sample bottles
necessary for the field operation. Field Personnel will label each sample collected, filling in the
appropriate information in waterproof ink. The field sampler will be responsible for collecting
the samples and for logging the samples into assigned field notebooks. The field samplers will
complete and verify the Chain-of-Custody forms. A sample form can be found in Attachment 3
of the FSP. A copy of the Chain-of-Custody will be placed in the project files and the original
will accompany the samples to the laboratory. The identity of field duplicate samples will not
be disclosed to the analytical laboratory. Sample analysis request forms will be prepared by the
RMT Laboratory Coordinator, or prepared by Field Personnel and reviewed by the RMT
Laboratory Coordinator. The analytical request forms will accompany samples, or precede
delivery of samples, to the laboratory.

5.2 Transfer of Custody

Shipping containers will be sealed and accompénied by the Chain-of-Custody record, with

appropriate signatures. The transfer of custody is the responsibility of the Field Personnel and
the laboratory staff. o
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5.3 Laboratory Custody Procedures

In the laboratory, a sample custodian will be assigned to receive the samples. Upon receipt of a
sample, the custodian will inspect the condition of the samples, reconcile the sample(s) received
against the Chain-of-Custody record, log in the sample(s) in the laboratory log book, and store
the sample(s) in a secured sample storage room or cabinet maintained at an appropriate
temperature until assigned to an analyst for analysis. Custody will be maintained until the
sample is discarded.

The sample custodian will inspect the sample for any leakage from the container. A leaky
multi-phase sample will not be accepted for analysis as this sample would no longer be a
representative sample.

The custodian will examine whether the sample bottle seal is intact or broken, since a broken
seal may mean sample tampering and may make analytical results inadmissible in court as
evidence. The RMT Laboratory QA /QC Coordinator will be promptly notified of broken seals
so that appropriate action may be taken (e.g., collect another sample).

When samples requiring preservation by either acid (except samples for volatile organic
compound analysis) or base are received at the laboratory, the pH will be measured and
documented. The pH will be adjusted by the Laboratory sample custodian, if necessary, and
the RMT Laboratory QA /QC Coordinator will be promptly notified of the pH adjustment so
that sample collection procedures can be reviewed to determine if a modification is necessary.

Discrepancies observed between the samples received, the information that is on the Chain-of-
Custody record, and the sample analysis request sheet will be resolved before the sample is
assigned for analysis. The RMT Laboratory QA/QC Coordinator will be informed of any such
discrepancy as well as its resolution. Results of the inspection will be documented in the
laboratory sample log book. Discrepancies will be documented in the analytical case narrative,
as appropriate.

54 Sample Labels and Seals

Sample labels as shown in Attachment 3 of the FSP will be affixed to each sample bottle before
sample collection. Ata minimum, the sample label will contain the following:

s  Client - Job Name/Project Number,

a  Sample Identification,

s Date and Time Collected (except for duplicate samples),
s Sampler’s Signature {or initials), and

s Preservatives Added.
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5.5 Shipping of Samples
Protocols for shipment of samples are outlined in the FSP.
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A Section 6
-Sampling Site Location
and Sampling Activity Identification

L

Details on field documentation procedures are outlined in detail in the FSP and generally in the
text below.

6.1 Field Log Book

Information pertinent to the soil and ground water investigation will be recorded in field log
books. Field log books will be bound, with consecutively numbered pages. The pages will be
dated and signed by the person who is recording the information. Unused space at the bottom
of a page will be crossed through. Work sketches or phrases that are recorded but deemed
incorrect will be marked through in such a way as to still be legible, yet obviously struck from
the text. Mark-throughs will be initialed and dated by the person striking the item.

Persons leading a sampling team or performing a distinct task will be issued a field log book by
the RMT Field Coordinator. That person will maintain the log book during the RD/RA. At the
conclusion of the various phases of the RD/RA, the field books will be collected and reviewed
by the Field Coordinator. :

6.2 Photographs

Sampling site locations will be identified on a site map. The location will be cross-referenced in
the field notebook as to the identification of samples collected from the site location.
Photographs of the sampling site location and the activities occurring at a specific location will
be made. Photographs will be cross-referenced with an identification/explanation narrative in
the field notebook. '
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o Section 7
Calibration Procedures

7.1 Laboratory Calibration

The calibration procedures to be used for this project are summarized below, and will follow
the analytical methods specified in Section 8 of this QAPP.

711 Instrument Performance and Tune

Prior to analysis of each set of samples and on a daily basis during the analysis, it will
be demonstrated that the instruments meet the operating performance standards
established in the applicable analytical methods. If an instrument does not meet the
performance standards it will be tuned, repaired, or replaced until the performance
criteria are achieved.

71.2 Calibration Curve

For analyses of analytes listed in Section 8 of this QAPP, instruments will be calibrated
or standardized, as appropriate for the analytical method being used, prior to the
analysis of each batch of samples. Instrument calibration will be verified on the
frequency as prescribed in the applicable protocols (e.g., every 12 hours for volatile
organic compounds). A new calibration curve will be established if the response
observed in the analysis of the continuing calibration check standard varies outside of
prescribed protocol limits.

7.2 Field Calibration

In addition to the laboratory analyses conducted during the course of this investigation, field
measurements of pH, specific conductance, temperature, dissolved oxygen, Eh, and turbidity
will be taken for ground water samples. The calibration of field instruments is discussed in the
FSP and its attachments.
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Section 8
Analytical Procedures

8.1 Laboratory Analysis

The laboratory will follow analytical procédures detailed in USEPA Contract Laboratory
Program Statement of Work for Organics Analysis (version OLM03.0/ December 1994 or later).

Samples will be analyzed for the site specxﬁc volatile organic compounds of interest listed in
Table &-1.

The Contract Required Quantitation Limits for volatile organic compounds (VOCs) in the 1994
EPA CLP SOW are too high. Data quality needs require lower detection limits. Therefore the
Superfund Analytical Methods for Low Concentration Water Organic Analysis (June 1991 or
later version) will be used for analyzing VOCs in applicable samples. The quantitation limits
for this low concentration method are presented in Table 3.

All compounds listed in Table 8-1 are on the Target Compound List (TCL) and in the CLP SOW
except for 1,1,2-trichloro-1,2,2-trifluoroethane (Freon-113). This compound will be analyzed by
either USEPA SW-846 Method 8260 or by adapting the CLP SOW to include this compound by
using applicable information from Method 8260 (e.g., quantitation ion, using an appropriate
internal standard compound during quantitation calculations).

Analytical parameters used to assess natural attenuation and to engineer the remedial design
include alkalinity, chloride, hardness, nitrate, sulfate, sulfide, methane, ethane, ethene, carbon
dioxide, and hydrogen. Analytical methods to be used for these analytes are listed below:

s  Alkalinity - USEPA Method 310.1;

s Chloride - USEPA Method 325.3 or 300.0;
s Hardness - USEPA Method 130.2;

»  Nitrate - USEPA Method 353.2;

s Sulfate - USEPA Method 375.4 or 300.0;
« Sulfide - USEPA Method 376.1 or 376.2;

a  Methane, ethane, ethene carbon dioxide, and hydrogen - Method M 19 GA (Microseeps
in-house method); ‘

The reporting limits for the analyses are listed in Table 4.
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Lancaster Laboratories of Lancaster, Permsyivania will analyze samples for VOCs, alkalinity,
chloride, hardness, nitrate, sulfate, and sulfide. Microseeps of Pittsburgh, Pennsylvania, will
analyze for methane, ethane, ethene, carbon dioxide and hydrogen. '

8.2 Field Analyses

To ensure that the analytical data gathered in the field are both valid and unbiased, the
following steps will be taken:

a  Field samplers will be trained in the use of each piece of equipment.

a  Operating manuals will accompany each piece of equipment in the field.

= Preventive maintenance programs will be carried out on a scheduled basis.

s Spare components will be taken into the field in case of equipment failure or damage.
s« Instruments will be calibrated on a daily basis and rechecked as specified in the FSAP.
»  Readings and calibrations will be documented.

The accuracy, sensitivity, and precision of the field analytical techniques for measuring water
levels, temperature, specific conductivity, turbidity, DO, ferrous iron, redox potential (Eh), and
pH are dependent upon the specifications for the instruments used, as well as on the QC
techniques employed during their use. Field analytical procedures to be used for this project
are described in the FSP.
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- Table3
TCL Volatile Organic Compounds

. (LowLeve)
O gy

| . QUANTITATION LIMIT

Benzene

1

Toluene

Ethylbenzene

Xylenes (total)

Vinyl chloride

Chloroethane

1,1-Dichloroethene

1,2-Dichloroethene (total)

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,1,1-Trichloroethane

Trichloroethene

Tetracholoethene

[UER) QIVFR) g g IS T Y R R QR QTR e

1,1,2-Trichloro-1,2,2-
trifluoroethane

2m

() Not part of USEPA CLP SOW. Quantitation limits estimated from USEPA SW-846 Method 8260.
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Table 4

Natural Attenuation and Remedial Design Analytes

. Amalgte o | ReportingLimit
Ammonia 10 mg/L
Chloride 10 mg/L
Sulfate 10 mg/L
Sulfide 1mg/L
Iron (1I) 1mg/L
Nitrate Nitrogen Img/L
Alkalinity 10 mg/L
Hardness -
Hydrogen 001 nm/L
Methane 0.1 ppm
Carbon Dioxide 10 ppm
Ethane 0.03 mg/L
Ethene 0.03 mg/L
RMT, Inc. 22 Quality Assurance Project Plan
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| : Section 9
Data Reporting, Validation, and
Reduction

9.1 Field Data

Data validation practices will be followed to assure that raw data are not altered and thatan
audit trail is developed for data which require reduction. Field data, such as those generated
during field measurements, will be entered directly into a bound field notebook. Only direct-
reading instrumentation will be employed in the field. With the exception of the temperature
correction for specific conductance, no calculation will be involved in field data reduction. The
Field Coordinator will review field measurements recorded in the field books. Project team
members will be responsible for proofing data transfers.

9.2 Laboratory Data

The RMT Laboratory QA /QC Coordinator will oversee validation of the laboratory analytical
data from the laboratories. This effort will include an inspection to determine if the data meet
the QA /QC criteria specified in each analytical protocol, and which are generically discussed in
Section 3 of this QAPP. Aspects of the data which do not meet applicable QA/QC guidelines,
and deviations from established analytical procedures, will be documented in a narrative
accompanying the data.

The analytical laboratories will prepare and retain full analytical and QC documentation as
required by the Contract Laboratory Program. The laboratories will also retain full
documentation for the non-CLP parameter data. Such retained documentation need not be
hard (paper) copy, but may be in other storage media (e.g., computer diskette or magnetic tape).
As needed, the Laboratories will supply a hard copy of the retained information.

For analytical results generated using CLP protocols, the laboratory will provide full CLP data
packages as specified in the CLP Statement of Work. Deliverable report packages for 1,1,2-
trichloro-1,2,2-trifluoroethane is the same as required for volatile organic compound results
performed via the CLP method (data for this compound may be included in the CLP data
deliverable). The electronic data deliverable will not be in the format specified in the CLP
SOW, but in a form specified by RMT so that the data can be readily incorporated into a
relational database.
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For the indicator parameters (i.e., nitrate, sulfate, sulfide, chloride, alkalinity, methane, ethane,
ethene, carbon dioxide, and hydrogen) used for natural attenuation assessments, the
laboratories will provide the following information in each analytical data package submitted:

1. Cover sheet listing the samples included in the report and narrative comments describing
problems encountered in analysis

Tabulated analytical results

3. Summaries of applicable QC samplé analysis (spikes, duplicates, laboratory control
samples and blanks)

Analytical Data Reports will be available from the laboratory within four weeks following the
receipt of the samples. Upon receipt of the laboratory data reports, the data will be validated
by the RMT Laboratory QA /QC Coordinator as described in Section 14 of this QAPP.

RMT anticipates that data reduction for this phase of the investigation will consist of tabulating
analytical results from Analytical Data Reports into summary tables through the use of
computerized relational database and spreadsheet software. Reduced data will be placed in the
central file maintained by the RMT Technical Coordinator.

9.3 Data Archival

The data validation program will track investigation documentation so that it is available when
the remedial design has been completed. Accountable documentation include items such as log
books, field data records, correspondence, Chain-of-Custody records, analytical reports,
photographs, computer disks, and final reports. The RMT Technical Coordinator is responsible
for maintaining a file in which all accountable documents will be inventoried. Raw data
generated during field operations will be filed to eliminate or correct errors arising from the
transfer of data. In order to avoid errors in the transfer of data, copies of raw data from the
field notebooks and the data as received from the laboratory will be entered into a data file.

The data file will serve as the ultimate archive for information and data generated during this
RD/RA.
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Section 10
Internal Quality Control Checks

Quality Control procedures for field analyses such as pH, specific conductivity, ferrous iron,
dissolved oxygen, redox potential (Eh), turbidity, and temperature measurements consist of
proper instrument calibration.

Internal Quality Control Checks used to assess field sampling precision and bias include the
collection of the following blanks and samples:

Field Blanks - These blanks consist of organic free, deionized water contained in each
sample container with any preservatives required for that analysis. These will serveasa
QC check on the field sampling methods for CLP analytes, container cleanliness, and
external contamination. A field blank will be submitted for each sampling event.

Trip Blanks - These blanks consists of organic free, deionized water contained in volatile
organic compound (VOC) sample containers and preserved similar to VOC samples. These
samples serve as a QC check on potential external contamination and/or cross-
contamination between VOC samples during shipping and storage. A trip blank will
accompany each cooler of VOC samples sent to the laboratory.

Rinsate Blanks - These are samples of organic free, deionized water which have been in
contact with decontaminated sampling and/or drilling equipment. These samples serve as
a QC check on the decontamination procedure. One Rinsate Blank will be collected for
every twenty field samples collected. The rinsate blank should be collected after pouring
analyte-free water over/through appropriate sampling equipment {e.g., bailers, tubing,
pumps).

Field Duplicate Samples - Duplicate samples will be collected to allow determination of
analytical repeatability and sample homogeneity. Ata minimum, one duplicate sample for
every twenty ground and/or surface water samples, and one duplicate for every twenty
soil and/or sediment samples, will be collected and submitted for analysis.

Matrix Spike/Matrix Spike Duplicate Samples - A matrix spike/matrix spike duplicate
(MS/MSD) sample pair for volatile organic compounds will be submitted as a further QC
check. MS/MSD sample pairs are actually laboratory analytical QC items which are
discussed here because sufficient sample must be collected in the field in order to perform
these analyses. Sufficient volume for one MS/MSD sample pair will be collected for every
twenty ground and/or surface water samples. These samples will allow the amount of
recovery of spike compounds (the spike compounds are defined in the CLP protocols) to be
determined for matrix effects specific to the study site, through the addition of known
concentrations of compounds into the sample at the laboratory and then performing the
analysis. The level of added constituent incorporated into QC samples will be consistent
with the CLP protocol.
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Duplicate samples will be labeled in a manner such that their sampling point location is not
disclosed to the laboratory. The duplicate sample number (e.g, DU-1) and its corresponding
sample location will be recorded in the field notebook. Sampling date and time will ot be
filled out on the label of the duplicate sample nor on the Chain-of-Custody form in order to not
to disclose the duplicate’s sample point location.
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| Section 11
 Performance and System Audits

11.1 Field Performance Audits

11.1.1 Internal Field Audits

On-site audits may be performed to review field-related Quality Assurance activities.
Internal audits may be conducted by the Field Coordinator, the Technical Coordinator,
or a senior technical scientist.

Specific elements of the on-site audit may include, but are not limited to, verification of
the following items:

Completeness and accuracy of sample Chain-of-Custody forms, including
documentation of times, dates, transaction descriptions and signatures;

Completeness and accuracy of sample identification labels, including notation of
time, date, location, type of sample, person(s) collecting sample, preservation
method used, and type of testing required;

Completeness and accuracy of field notebooks, including documentation of times,
dates, drillers” names, sampling method used, sampling locations, number of
samples taken, name of person(s) collecting samples, types of samples, results of
field measurements, soil logs and problems encountered during sampling;

Adherence to health and safety guidelines including wearing of proper protective
clothing. Level D protective clothing will be worn at a minimum and will be
upgraded, if necessary, as specified in the Health and Safety Plan;

Adherence to decontamination procedures as outlined in the site Health and Safety
Plan, including proper washing or steam cleaning of pumps and pump tubing,
bailers, and soil sampling equipment;

Proper calibration and maintenance of field instruments;

Adherence to sample collection, preparation, preservation, and storage procedures

- as outlined in this Work Plan. ’

11.1.2 External Field Audits
External field audits may be conducted by the USEPA Region IIL.
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11.2 Laboratory Performance and System Audits

11.21 Internal Laboratory Audits

Laboratory audits consist of random data reviews, continuous trend analysis of
laboratory QA data, and periodic analysis of performance evaluation samples. Systems
audits are performed to verify the continuity of personnel, instrumentation, and quality
control requirements contained in the SOW. Each analytical laboratory is responsible
for its own audits.

11.2.2 External Laboratory Audits
External system audits for CLP laboratories may be conducted by USEPA Region III.
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Section 12
Preventative Maintenance

The maintenance procedures discussed in the following subsections will be performed to
maximize efficiency and minimize downtime in the laboratory and while working on the North
Penn Area 12 site. '

12.1 Laboratory Maintenance

As part of their QA/QC program, a routine preventive maintenance program is conducted by
the analytical laboratories to minimize the occurrence of instrument failure and other system
malfunctions. Each team in the laboratory performs routine scheduled maintenance and repair
or coordinate with the vendor for the repair of all instruments. All laboratory instruments are
maintained in accordance with manufacturer’s specifications or as appropriate for the
instrument. Instruments used for CLP tests will follow the preventive maintenance procedures
outlined in the CLP SOW. The non-CLP test instruments will follow the preventive
maintenance procedures established by the laboratory’s SOPs. All maintenance activities are
required to be documented in the record books to provide a history of maintenance records.

12.2 Field Maintenance

Routine daily maintenance procedures conducted in the field will include the following:

s Removal of surface dirt and debris from exposed surfaces of the sampling equipment
measurement systems.

= Storage of equipment away from the elements.

s Daily inspections of sampling equipment and measurement systems for possible problems
(e.8., cracked or clogged lines or tubing; weak batteries).

Spare and replacement parts stored in the field to minimize downtime include the following:
a  Appropriately sized batteries
»  Extira precleaned sample bottles

s Locks
m Calibration solutions for each meter

Backup instruments and equipment should be available on-site or within 1 day via shipment to
avoid delays in the field schedule.
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| Section 13
Specific Routine Procedures
Used to Assess Data Precision
Accuracy and Completeness

A . _

13.1 Laboratory Data Quality Assessment
Data validation will be overseen by the RMT Laboratory QA/QC Coordinator.

The quality of volatile organic compound data will be assessed by the Laboratory Coordinator
using CLP protocol-specific criteria, validation methods described in Region III Modifications
to National Functional Guidelines for Organic Data Review Multi-Media, Multi-Concentration
(September 1994), and USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review (February 1994; EPA-540/R-94/012). Data qualifiers described in the
latter document, if applied to the data, may be added as lower case letters to distinguish them
from upper case qualifiers added by the laboratory. The Laboratory Coordinator will check
that data packages include a narrative to document variations from the analytical protocol and
actions taken by the laboratory to address those variations. The Laboratory QA/QC
Coordinator will advise the Project Team of data having questionable or unacceptable quality
and procedural deviations noted in the laboratory report narrative.

Laboratory results that are performed by non-CLP methods will also be reviewed by the
Laboratory Coordinator. This review will include checking reporting units, hold times,
associated blanks, laboratory data qualifiers, and case narratives. Any data summary tables
provided in the final report will only include qualifiers applied during data validation. The
project team will be advised of data having questionable or unacceptable quality and
procedural deviations noted in the laboratory report narrative.

13.2 Field Data Quality Assessment

To assist in collecting field data accurately and correctly, specific instructions will be issued by
the Field Coordinator to personnel involved in field data acquisition. At the end of each field
event the Field Coordinator will review the field books used by project personnel to check that
tasks were performed as specified in the instructions. Field books will be reviewed periodically
throughout the entire project.
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Raw data and reduced data will be submitted by project personnel to the RMT Technical
Coordinator for review. Equations, calculations, data transfers, consistent units, and significant
figures will be subject to this Quality Assurance review.
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| Section 14
Corrective Action

Corrective actions may be required for two classes of problems: 1) analytical and equipment
problems and 2) nonconformance problems. Analytical and equipment problems may occur
during sampling and sample handling, sample preparation, laboratory instrumental analysis,
and data review.

If a nonconformance with the established quality control procedures in the QAPP or FSAP is
identified, it will be noted in the logbooks, and corrected in accordance with the QAPP. For
noncompliance problems, a corrective action program will be determined and implemented at
the time the problem is identified and reported. The person who identifies the problem is
responsible for notifying the appropriate field or laboratory personnel. The laboratories will
communicate analytical problems to the RMT Technical Coordinator or the RMT Laboratory
QA/QC Coordinator. Implementation of corrective action will be confirmed in writing
through the same personnel. Field corrective actions will be reported to the RMT Technical
Coordinator, implemented, and documented in the field logbook. Any corrective action that
directly impacts project data quality objectives will be reported to the USEPA Region HI Project
Manager by the RMT Technical Coordinator.

14.1 Field Measurement Corrective Action

Technical staff and project personnel will be responsible for reporting technical or QA
nonconformances or suspected deficiencies of an activity or issued document by reporting the
situation to the RMT Field Coordinator or designee. If it is determined that the situation has
inipacted the quality of the data, a nonconformance report will be completed by the RMT Field
Coordinator and distributed to the appropriate personnel. The field staff, in conjunction with
the RMT Field Coordinator, will recommend a corrective action. The RMT Field Coordinator
will be responsible for ensuring that corrective action for nonconformances has been
implemented. The RMT Field Coordinator will be responsible for the following:

«  Evaluating all reported nonconformances

s Controlling additional work on nonconforming items

a  Determining future action to be taken |

»  Noting nonconformances in the field logbook

s Reviewing nonconformance reports and corrective actions taken

s Ensuring that nonconformance reports are included in the final project files
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If appropriate, the RMT Field Coordinator will ensure that no additional work that is
dependent on the nonconforming activity is performed until the corrective actions are
completed.

14.2 Laboratory Corrective Action

Corrective actions are required whenever an out-of-control event or potential out-of-control
event is noted. The investigative action taken is somewhat dependent on the analysis and the
event. Corrective action in the laboratory may occur prior to, during, and after the initial
analysis.

A number of conditions, such as broken sample containers, multiple sample phases, low/high
pH readings, or potentially high-concentration samples may be identified during sample log-in
or just prior to analysis. The corrective action program is under the supervision of the RMT
Laboratory QA/QC Coordinator. Following a consultation with laboratory scientists and
technicians and team leaders, it may be necessary for the RMT Laboratory QA/QC Coordinator
to approve the implementation of corrective action. Some conditions during or after analysis
may automatically trigger corrective action or optional procedures. These conditions may
include dilution of samples, additional sample extract cleanup, automatic |
reinjection/reanalysis when certain quality control criteria are not met, etc. Corrective actions
may be necessary if any of the following occur:

s QC data are outside the warning or acceptable windows for precision and accuracy.
a  Blanks contain target analytes above acceptable levels.

a  Undesirable trends are detected in spike recoveries or the RPD between duplicates.
a  There are unusual changes in detection limits.

s Deficiencies are detected by the Laboratory during internal or external audits or from the
results of performance evaluation samples.

s Inquiries concerning data quality are received.

Corrective action procedures are often handled at the bench level by the analyst, who reviews
the preparation or extraction procedure that was used for possible errors, and checks the
instrument calibration, spike, and calibration mixes, and the instrument sensitivity. If the
problem persists or cannot be identified, the matter may be referred to the laboratory team
leader, and/or the Laboratory QA Officer for further investigation. Documentation of the
corrective action procedure, whether resolved or not, is placed in the Laboratories project file.
The laboratory will provide documentation as to what, if any, corrective actions were initiated
concerning this study and report them to the RMT Laboratory QA /QC Coordinator and/or
include descriptions of the corrective action(s) in the analytical report narrative.
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14.3 Corrective Action During Data Validation and Data Assessment

Data validation corrective actions typically consist of requesting corrections to laboratory
reports. The RMT Laboratory QA /QC Coordinator will notify the respective laboratory of
incomplete or erroneous reports and will request the issuance of corrected versions. Final
éummary data tables will not be issued until all data have been validated and all corrections
have been made.

The Laboratory QA/QC Coordinator will review the data from the analysis of field, trip,
rinsate, and analytical method blanks. If excessive contamination (i.e., levels above allowable
limits set within the applicable analytical protocols) is found in the blanks, corrective action
will be taken, including requesting that the analytical laboratory:

s Check raw data and calculations, and

a  If the contaminating analyte is also present at high levels in field samples, repeat the
analysis of the laboratory stored sample or sample extract.

If the contamination does not appear to originate at the laboratory, the Laboratory QA/QC
Coordinator, in conjunction with the RMT Technical Coordinator, will review field sampling
procedures to determine if a change in field sampling protocol is necessary.

The objective for completeness is 95 percent. If samples or data are lost during sampling and
analysis activities, corrective actions will be taken, including:

= Requesting that the analytical laboratory reanalyze stored samples or extracts, if available
and _

& Repeating collection and analysis of ground water samples.
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Section 15
Quality Assurance Documentation
to USEPA

The RMT Technical Coordinator, in conjunction with the Field Coordinator and Laboratory
QA/QC Coordinator, will submit a project status report each month. This report may include
the following types of information relating to Quality Assurance Activities:

= Significant irregularities noted in the field notebook during the sampling procedure.
s Results of performance and system audits, if conducted.

QA/QC data generated by the laboratory and a case narrative will be included in the CLP data
packages.

Pertinent quality assurance documentatlon will be submitted to the following person at
USEPA:

Addressee:

Mr. Patrick M. McManus

Remedial Project Manager

United States Environmental Protectxon Agency, Region III
841 Chestnut Building

Philadelphia, PA 19107
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Scope and Applicability

This Health and Safety Plan (HSP) has been developed for the investigation activities at the
North Penn Area 12 Superfund Site (Site), located in Worcester Township, Montgomery
County, Pennsylvania. The intent of this plan is to establish appropriate health and safety
procedures to be followed by RMT site personnel during the project field operations. This plan
will be furnished to contractors who must work on-site as information to assist them in
developing their own health and safety plan for site work. RMT, Inc. assumes no liability for
the implementation of this plan by subcontractors or other contractors. This plan has been
developed specifically for RMT personnel and their work activities at the Site.
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Section 1
Coordmatlon and Responsibility

The following Health and Safety Plan (HSP) has been prepared for the investigations at the
North Penn Area 12 Site. This plan is intended to provide a framework for the safe conduct by
RMT personnel of the field activities at the Site. As such, the plan provides procedures aimed
at reducing the potential for accidents from physical hazards, and the potential for exposure to
chemical contaminants which may be present in the water, soil, and air.

The Technical Coordinator will not allow work to begin at the Site until this HSP has been
provided to all RMT field personnel who will be working at the site. Before visiting the work
site, personnel must attend a briefing session, to be conducted by the Health and Safety
Coordinator (HSC) or a designee, on the potential site hazards and specific requirements of this
HSP, including training in the proper function and operations of air monitoring and personal
protective equipment. The designated Site Health and Safety Representative (HSR) will be the
senior field representative continually on site during any site activity and will be responsible
for implementing the site-specific HSP during field operations. If there is any question whether
an unplanned occurrence on site may compromise health and safety, the HSR has the authority
to interrupt operations and to remove all personnel from the area. If possible, the HSC should
be consulted before any operation is interrupted. If work is stopped due to any health and
safety concern, immediate attention should be givén by health and safety personnel, working in
cooperation with the Project Manager, to identify and correct the cause of concern as quickly as
possible. Any such incident will be fully documented by the HSR in a report to the HSC and
Project Manager. In the event of a work stoppage, the client must be notified as soon as
possible, and kept apprised of progress in resolving the incident until normal operations are
resumed.

For this investigation, the following organization and responsibilities have been established.

Technical Coordinator: Will be responsible for matters relating to the completion of this
investigation.

Field Sampling Technician: Will coordinate the proper handling and shipping of samples and
the related documentation.

Health and Safety Coordinator: Will be responsible for

= Having a sound working knowledge of state and federal occupational health and
safety regulations;
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s Overseeing the implementation of the Health and Safety Program; and

= Informing RMT personnel of the guidelines set forth in the HSP, including the
inherent risks of chemical exposure associated with a study of this nature, and in
the use of advanced safety equipment and protective clothing designed to protect

against chemical exposure.
Site Health and Safety Representative(HSR ) The on-site person appointed by the Health and
Safety Coordinator and having:
m  Responsibility for the field implementaﬁon, evaluation, and any necessary field
modifications of this HSP; and
a  Authority to suspend work at the Site due to non-conformance to, or problems
with, the HSP.

The HSR will be responsible for responding to any emergencies following notification or
identification of emergency situations. The HSR will:
' s Notify appropriate individuals and/or health care facilities of an emergency. Table
13-1 is a list of emergency telephone numbers that will be posted in the support

trailer, in RMT field vehicles, and at the specific site locations as determined by the
HSR.

= Maintain appropriate safety equipment at the site: eyewash station, first aid
supplies, potable water supply and fire extinguishers.

= Have a working knowledge of safety and fire fighting equipment which is available
at the site.

m  Keep a map prominently posted at the field office facilities which details the most
direct route to the nearest hospital.

The HSR may also serve as the Field Coordinator.
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Section 2
Site Description

2.1 Site Location

The North Penn Area 12 Site includes the former Transicoil facility, which occupies
approximately 25 acres on Trooper Road in Worcester Township, Montgomery County,
Pennsylvania (Figure 1). The former Transicoil facility had been used for industrial and
manufacturing activities from approximately 1952 to 1991. Activities included the
manufacturing of electric motors for use by the aerospace industry. As part of the
manufacturing operations, trichloroethene (TCE), 1,1,1-trechloroethane (1,1,1-TCA) and
possibly other solvents were used to degrease parts and equipment.

Adjacent to the former Transicoil facility is the former Control facility for a Nike Missile Battery
installation (PH-191) that had been operated by the U.S. Army (Figure 2). The former Nike
control facility property was used by the Army from 1954 to 1968 and was located on
approximately 12 acres of land. Both TCE and 1,1,1-TCA were used and disposed of at the
former Nike Control facility between 1954 and 1968. In 1975, about 9 acres of the property were
donated to Worcester Township and is now maintained as a park known as Nike Park. The
remaining portion of the property was assigned to the Commonwealth of Pennsylvania, and is
currently operated by Montgomery County as a rehabilitation center for the handicapped
known as the Center Point Training Center.

2.2 Site History

Sampling of soil and groundwater at the Transicoil facility in 1979, carried out by the
Pennsylvania Department of Environmental Protection (PADEP) (then the Pennsylvania
Department of Environmental Resources), indicated the presence of TCE and 1,1,1-TCA in
groundwater below both the Transicoil property and several surrounding properties’ wells.
Investigation of contamination at the Transicoil facility and in the surrounding area has been
conducted on several occasions since that time. An investigation in 1980 included: sampling
near a buried waste solvent tank; sampling of the contents of the waste solvent tank; sampling
from underground septic system distribution boxes; and soil sampling in the septic system
drain field area. Groundwater in two monitoring wells was also monitored for one year.

In January 1987, the Transicoil prbperty was proposed for inclusion on the National Priorities
List. A soil-gas survey was completed on the Transicoil facility in 1988. A consent agreement
between USEPA and two potentially responsible parties (PRPs), Transicoil, Inc. and Eagle-
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Picher Industries, Inc. (“Transicoil/ Eagle-Picher”) was executed in 1989 and led to the initiation
of a Remedial Investigation/Feasibility Study (R1/FS) at the Site. The RI/FS work plan was
submitted to USEPA Region IIl on May 18, 1990. USEPA subsequently approved the work plan
and the field work was started.

A soil-gas survey conducted by Transicoil/ Eagle-Picher in 1990 as part of the RI/FS indicated
elevated levels of volatile organic compounds (VOCs) near Building No.2 and the drum storage
areas. Levels of TCE and 1,1,1-TCA were very low, although significant concentrations of vinyl
chloride, a TCE and 1,1,1 - TCA degradation product, was detected. A hydrogeologic study
was conducted in July and August 1988, and indicated the presence of a TCE plume that
seemed to be moving from east to west. Twelve monitoring wells were installed on and near
the Transicoil property between 1988 and 1990. Residential wells near the former Transicoil
facility were sampled in 1990 and again in 1991. During the residential well sampling, 13 home
wells were found to contain TCE above the safe drinking water Maximum Contaminant Level
(MCL) of 5 parts per billion (ppb). Transicoil/Eagle-Picher agreed, under an amendment to the
approved RI/FS work plan, to install and maintain carbon filtration systems on those home
wells, that exceeded the 5 ppb MCL for TCE.

All ongoing RI/FS activities were halted on January 7, 1991, when Transicoil/ Eagle-Picher filed
for relief under Chapter 11 of the bankruptcy code. At the time of the bankruptcy filing, the
RI/FS field investigation activities were in progress and no draft or final documents or reports
had been prepared. In accordance with the consent agreement, USEPA Region Il assumed
responsibility for funding, management, and completion of all remaining RI/FS activities. The
tasks to be completed included air monitoring, soil sampling, surface water and sediment
sampling, residential well sampling, monitoring well installation, groundwater sampling,
geophysical logging, packer testing, pump testing, water level monitoring, wetlands
assessment, and preparation of all associated reports and documents.

As a result of residential well sampling conducted in 1995 by USEPA, additional residential
wells were found to be contaminated with TCE above the 5 ppb MCL for TCE. USEPA
subsequently issued an order to four PRPs that required the installation and maintenance of
carbon filtration systems on residential wells found to have concentrations of TCE above the
MCL. Periodic sampling of over 100 residential wells near the Site was also required to ensure
that TCE levels in residential water supplies would be maintained at safe levels. Fourteen
additional home wells have been provided carbon filters in accordance with the 1995 order.
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Section 3
Project Description

The Remedial Design Work Plan requires that one round of samples will be collected from
existing monitoring wells MW-1, 2,3, 4,5, 7, 8,9,10, 11 and 12, and the three on-site
production wells T-3, T-5, and T-6. ‘

In the Field Sampling Plan (Appendix A), the methods of operation for each applicable activity
are discussed in detail. During implementation of these tasks, it is required that all RMT field
personnel adhere to the health and safety protocols as specified in the HSP. Additionally, they
will maintain an awareness of health and safety issues and to perform work in as safe a manner
as possible. This involves constant vigilance for unsafe or potentially hazardous conditions or
practices and initiating immediate corrective actions to solve or avoid potentially dangerous
conditions or practices.
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Section 4
Hazard Assessment

41 Chemical Hazards

The site risks are summarized in Section 2.5 of the Remedial Design Work Plan. A review of
the site history and backup data indicates that no conditions immediately dangerous to life or
health (IDLH) have been identified or exist on the site. The majority of the contamination on
and off the site was detected in groundwater. The main groundwater contaminants that were
detected are TCE, 1,1,1-TCA, 1,1-DCE, Freon-113, and arsenic. The highest TCE concentration
detected in groundwater on the site is 380 pg/L. NIOSH assigns an IDLH concentration of 1000
ppm to TCE. The OSHA PEL is 100 ppm. Concentrations are anticipated to be well below 100
ppm in the breathing zone Chemical properties and other information concerning TCE are
provided in Table 1.

The primary potential routes of exposure are:
= Inhalation of volatile compounds.
s Skin absorption through contact with contaminants or contaminated articles.

»  Ingestion from contact by accidentally transmitting contaminants to the mouth after skin
contact with contaminated solids and liquids.

Inhalation of airborne vapors is not considered to be a likely path of exposure due to the low
concentrations of TCE in the groundwater and the open, non-enclosed space under which
sampling will occur.

TCE can be absorbed through the skin, therefore dermal exposure to contaminated soils and
water will be minimized by the donning of rubber gloves during well purging and sampling.
The level of protection will be determined by the Site Health and Safety Representative based
on the requirements of this Plan. The protective equipment to be worn will be at a minimum,
chemical resistant gloves. .
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TABLE1
Chemical Properties And Information Concerning Trichloroethylene

Hazard class: Trichloroethylene (TCE) is a colorless liquid with a chloroform-like odor
(CICH=CCL2).

CAS number: 79-01-6
RTECS number: KX4550000
A TCE has the following chemical and physical properties.

Physical description: colorless liquid with a chloroform-like odor.

Flash point: none.

Vapor pressure: 58 mmHg

Incompatibilities & Reactivities: Strong caustics & alkalis; chemically-active
metals (such as barium, lithium, sodium, magnesium, titanium & beryllium)
The ACGIH Time Weighed Average (TWA) is 50 ppm.

The ACGIH Short Term Exposure Limit (STEL) is 100 ppm.

The OSHA Permissible Exposure Limit (PEL) is 100 ppm.

B. NIOSH recommends the following personal protection and sanitation:

Clothing: Any possibility of liquid contact and repeated or prolonged
vapor contact with skin should be avoided.
Eye Protection: Goggles worn when a reasonable probability of eye contact
exists.
Wash: Immediately wash when skin is contaminated with liquid;

promptly wash when skin is contaminated with solid.

Change: Not required.

Remove: Remove clothing that is wet or contaminated.

Provide a quick drench eyewash.
RMT, Inc. 9 Remedial Design Work Plan
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TABLE1

Chemical Properties And Information Concerning Trichloroethylene

C. OSHA mandates the following level of respiratory protection up to the indicated air
concentration. _
1000 ppm - Any half-face chemical cartridge respirator with organic vapor
cartridge(s) in combination with a high efficiency particulate filter (MSA
GMA-H) » '
5000 ppm - Any chemical cartridge respirator with a full-face piece and
organic vapor cartridge(s) in combination with a high-efficiency particulate
filter. (MSA GMA-H)
100,000 ppm - Any supplied air respirator with a half- or full-face piece and
operated in a pressure demand or other positive pressure mode.
D. Exposure Routes
The primary routes of exposure are as follows:
Inhalation
Skin absorption
Ingestion
Skin and/or eye contact
E. Symptoms of Exposure
NIOSH indicates the following general symptoms of exposure: irritation of eyes and
skin; headache, vertigo (an illusion of movement); visual disturbance, fatigue,
giddiness, tremor, somnolence (sleepiness, unnatural drowsiness), nausea, vomiting;
dermatitis; cardiac arrhythmia, paresthesia; liver injury; [Potential occupational
carcinogen].
F. First Aid Procedures
NIOSH indicates the following general first aid procedures:
eyes - irrigate immediately
skin - wash promptly with soap and water
breathing difficulties - begin artificial respiration
ingestion - obtain immediate medical attention
RMT, Inc. 10 Remedial Design Work Plan
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4.2 TPhysical Hazards

Physical and biological hazards may pose the greatest risk to site personnel. Heat stress, cold
stress, insects, and snake bites, are hazards with more potential for immediate acute effects to
personnel. Equipment and utilities are not considered to be physical hazards on the Site at this
time, as the scope of work for this HSP covers collecting groundwater samples. Appropriate
work practices and protective measures are addressed in this plan.

421 Heat Stress

The USEPA Standard Operating Safety Guides (USEPA, 1992) recommend that a heat
stress monitoring program be implemented when employees are wearing impervious
clothing and ambient temperatures are 70°F or above. The frequency of monitoring
should increase as temperatures increase, and employees should be monitored after
each work period when ambient temperatures exceed 85°F. The following monitoring
program recommended by the USEPA guide shall be used by personnel when ambient
temperatures exceed 70°F:

Heart Rate (HR) shall be measured by the radial pulse for 30 seconds as early as possible
in the resting period. The HR at the beginning of the rest period should not exceed 110
beats per minute. If the HR is higher, the next work period shall be shortened by 10
minutes, while the length of the rest period stays the same. If the pulse rate is 100 beats
per minute at the beginning of the next rest period, the following work cycle shall be
shortened by another 33 percent.

All personnel shall remain alert to the symptoms of heat stress. The general symptoms
include the following:

= Heat Rash - Decreased ability to tolerate heat, chafing clothes.
s Heat Cramps - Muscle spasms and pain in the extremities and abdomen.

«  Heat Exhaustion - Shallow breathing; pale, cool, moist skin; profuse sweating;
dizziness and lassitude. |

u  Heat Stroke - Red, hot, dry skin; no perspiration; nausea; dizziness and confusion;
strong rapid pulse; coma. Immediate medical assistance must be obtained.

Preventive measures for heat-stress shall include shaded rest areas and ample quantities
of cool liquids for worker consumption.
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422 Cold Stress

Persons working outdoors in low temperatures, especially at or below freezing, are
subject to cold stress. Areas of the body that have a high surface area-to-volume ratio,
such as fingers, toes, and ears, are the most susceptible to damage.

Protective clothing generally does not afford protection against cold stress. In many
instances, it increases susceptibility due to a reduction in wind chill awareness and
exposure to lower than perceived ambient temperatures.

Two factors influence the development of cold injury: ambient temperature and the
velocity of the wind. Wind chill is used to describe the chilling effect of moving air in
combination with low temperature. A copy of the wind-chill chart is included as
Table 2.

Frostbite
Local injury resulting from cold is included in the generic term frostbite.

Symptoms:
The following symptoms are indicative of frostbite:
s Frost nip is characterized by sudden blanching or whitening of skin.

x  Superficial frostbite is characterized by skin that has a waxy or white appearance
and that is firm to the touch, but the tissue beneath is resilient.

s Deep frostbite is characterized by tissue that is cold, pale, and solid.

Treatment:

Bring the victim indoors, and warm the areas quickly in warm water. Never place
frostbitten tissue in hot water because the area will have a reduced heat awareness and
such treatment may result in burns. Give the victim a warm drink. The victim must not
smoke. Keep the frozen parts in warm water or covered with warm clothes for

30 minutes. The tissue will be very painful as it thaws. Then, elevate the injured area
and protect it from physical injury. Do not allow blisters to be broken. Use sterile, soft,
dry material to cover the injured areas.

Keep the victim warm and get immediate medical care.
DO NOT:

®  Rub the frostbitten part (this may cause gangrene).

»  Use ice, snow, gasoline, or anything cold on the frostbitten area.
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®  Use heat lamps or hot water bottles to warm the frostbitten area.

m  Place frostbitten tissue near a hot stove.

/
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Table 2

Wind-Chill Chart )
Cooling Power of Wind on Exposed Flesh Expressed as Equivalent Temperature
(under calm conditions)*
Actual Temperature Reading (°F)
50 140 |30 20 10 }O <10 =20 }-30 -40 <50 -60
Estimated Wind
Speed (in mph) Equivalent Chill Temperature (°F)
" calm| 50 4 30 2 10 0 -0 20| 30 40 50 -60
51 48 37 27 16 6 5 15 | 26 -36 47 -57 -68
10] 40 28 16 4 9 241 33 46 58 <70 -83 -85
15| 36 22 9 5 -18|-32 45 58 72 -85 99 112
21 32 18 4 -10}§-25 39 53 67 -8 9% 110 -121
25| 30 16 0 15 29 4 59 |-74 88 -104 -118 -133
3012 13 2 1813 48 63 |- -9 109 -125 -140
35127 11 4 20|88 51 67|82 98 113 129 45
40| 26 10 H 21|-37 53 69 | -8 100 -116 -132 -148
Wind speeds greater { LITTLE DANGER INCREASING GREAT DANGER
than 40 mph have For less than 1 hour DANGER Flesh may freeze within 30
little additional with dry skin. ;| Danger from seconds.
effect Maximum danger of freezing of
false sense of security. | exposed flesh
within 1 minute.
Trenchfoot and immersion foot may occur at any point on this chart.
* Developed by US Army Research Institute of Environmental Medicine, Natick, MA.
Hypothennia
Systemic hypothermia is caused by exposure to freezing or rapidly dropping
temperatures.
Symptoms:

Symptoms are usually exhibited in five stages:

1. Shivering

2. Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to less

than 95°F

3. Unconsciousness, glassy stare, slow pulse, and slow respiratory rate

4. Freezing of the extremities

RMT, Inc.
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5. Death

Treatment:
Keep the victim warm and get immediate medical care.

Generally, field activities should be curtailed if equivalent chill temperature (°F) as
defined in Table 3 is below zero (°F) unless the activity is of an emergency nature.

423 Construction Job Site Safety Practices

The following job site safety practices have been condensed from the OSHA Safety and
Health Standards Digest - Construction Industry and are to be followed as 2 minimum
by personnel working at the site.

General Requirements

a) Each employer must initiate and maintain programs to provide for frequent and
regular inspections of the job site, materials, and equipment.

" b) Each employer must instruct their employees in the recognition and avoidance of
unsafe conditions and in the regulations applicable to their work environment to
control or eliminate hazards or other exposure to illness or injury.

¢) The use of any machinery, tool, material, or equipment that is not in compliance
with the applicable requirements is prohibited.

Hand Tools
a) Employers shall not issue or permit the use of unsafe hand tools.

b) Wrenches shall not be used when jaws are sprung to the point that slippage occurs.
Impact tools shall be kept free of mushroomed heads. The wooden handles of tools
shall be kept free of splinters or cracks and shall be kept tight in the tool.

c) Electric power operated tools must either be approved double-insulated, properly
grounded, or used with ground fault circuit interrupters.

Hazard Communication

a) The purpose of the hazard communication standard is to ensure that the hazards of
all chemicals produced or imported are evaluated, and that information concerning
their hazards is disseminated to employers and employees. Disseminating
information is accomplished by means of comprehensive hazard communication
programs, which include container labeling and other forms of warning, material
safety data sheets and employee training.

b) Employers must develop, implement, and maintain a written hazard
communication program for their workplaces. Employers must inform their
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employees of the availability of the program, including the required list(s) of
hazardous chemicals, and material safety data sheets required.

The employer must ensure that each container of hazardous chemicals in the
workplace is labeled, tagged, or marked with the identity of the hazardous
chemical(s) and with clearly visible hazard warnings appropriate for employee
protection.

Chemical manufacturers and importers shall obtain or develop a material safety
data sheet for each hazardous chemical they produce or import. Employers shall
have a material safety data sheet for each hazardous chemical they use.

Employers must provide employees with information and training on hazardous
chemicals in their work area at the time of their initial assignment, and whenever a
new hazard is introduced into their work area. Employers must also provide
employees with information on any operations in their work area where hazardous
chemicals are present; and the location and availability of the written hazard
communication program, including the required list(s) of hazardous chemicals, and
the material safety data sheets required by the standard.

Head Protection

2)
b)

<)

Hard hats must be worn in areas where there is a possible danger of head injuries
from impact, flying or falling objects, or electrical shock and burns.

Hard hats for protection against impact and the penetration of falling and flying
objects shall meet the requirements of ANSI Z89.1-1969.

Hard hats for protection against electrical shocks and burns shall meet the
requirements of ANSI Z89.2-1971.

Hearing Protection

a)
b)
<)

d)

RMT, Inc.
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Duration per day in hours " Sound Level dBA slow response

8 90

6 92

4 ‘ 95

3 97

2 100
11/2 102

1 105

1/2 110
1/4 orless ’ 115

Washing Facilities

a) Each employer must provide adequate washing facilities for employees engaged in
operations involving harmful substances.

b) Washing facilities must be near the work site and be equipped to enable employees
to remove all harmful substances.

Drinking Water
a) An adequate supply of potable water must be provided in all places of employment.

b) Portable drinking water containers must be capable of being tightly closed and be
equipped with a tap.

¢) A common drinking cup is prohibited.

Housekeeping
a. Form and scrap lumber with protruding nails and all other debris must be kept
clear from all work areas.

b. Combustible scrap and debris must be removed at regular intervals.

Containers must be provided for the collection and separation of all refuse. Covers
shall be provided on containers used for flammable or harmful substances.

d. General wastes must be disposed at intervals as specified in the Remedial Action
Plan.

Respiratory Protection

a. Inemergencies, or when feasible engmeenng or administrative controls are not
effective in controlling toxic substances, appropriate respiratory protective
equipment shall be provided by the employer and shall be used.

b. Respirators must be approved by the Mine Safety and Health
Administrative/ National Institute for Occupational Safety and Health or be
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acceptable to the US Department of Labor for the specific contaminant to which the
employee is exposed.

c. Respirators must be appropriate for the hazardous material involved and the extent
and nature of the work requirements and conditions.

d. Employees required to use respirators shall be thoroughly trained in use and shall
have certification of a current fit test and current respiratory test.

e. Respirators must be inspected regularly and maintained in good condition.

Eye and Face Protection

a. Eye and face protection must be provided when machines or operations present
potential eye or face injury.

b. Eye and face protective equipment shall meet the requirements of ANSI Z87.1-1968,
"Practice for Occupational and Educational Eye and Face Protection.”

c. Employees involved in welding operations must be furnished with filter lenses or
plates of at least the proper shade number.

Fire Protection

a. A firefighting program is to be followed throughout all phases of the construction
work involved. It must provide for effective firefighting equipment to be available
without delay, and designed to effectively meet all fire hazards as they occur.

b. Firefighting equipment must be conspicuously located and readily accessible at all
times, periodically inspected, and maintained in operating condition.

c. Carbon tetrachloride and other toxic vaporizing liquid fire extinguishers are
prohibited.

Medical Services and First Aid

a. Each employer must ensure the availability of medical personnel for advice and
consultation on matters of occupational health.

b. When a medical facility is not reasonably accessible for the treatment of injured
employees, a person trained to render first aid shall be available at the work site.

c. First aid supplies approved by the consulting physician shall be readily available.

d. The telephone numbers of the physxcxans, hospitals, or ambulances must be
conspicuously posted. :

Flaggers and Traffic Warning

a. When working in the right-of-way of public roads, signs must be provided and
used in accordance with requirements with the Manual on Uniform Traffic Control
Devices.
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b. When signs, signals, and barricades do not provide necessary protection on or
adjacent to a highway or street, flaggers or other appropriate traffic controls shall be
provided.

c. Flaggers shall be provided with, and shall wear, a red or orange warning garment
while flagging. Warning garments worn at night shall be of reflectorized material.

Flammable and Combustible Liguids

a. Only approved containers and portable tanks can be used for storage and handling
of flammable and combustible liquids.

b. No more than 25 gallons of flammable or combustible liquids can be stored in a
room outside of an approved storage cabinet. No more than 60 gallons of
flammable or 120 gallons of combustible liquids can be stored in any one storage
cabinet. No more than three storage cabinets may be located in a single storage
area.

c. Inside storage rooms for flammable and combustible liquids must be of fire-
resistant construction, have self-closing fire doors at all openings, 4-inch sills or
depressed floors, a ventilation system that provides at least six air changes within
the room per hour, and electrical wiring and equipment approved for Class I,
Division I locations.

d. Storage in containers outside buildings cannot exceed 1,100 gallons in any one area.
The storage area must be graded to divert possible spills away from building or
other exposures, or it must be surrounded by a curb or dike. Storage areas must be
located at least 20 feet from any building and free from weeds, debris, and other
combustible materials not necessary to the storage.

e. Flammable liquids must be kept in closed containers when not actually in use.

f.  Conspicuous and legible signs prohibiting smoking must be posted in service and
refueling areas.

Motor Vehicles and Mechanized Equipment

a. All vehicles in use shall be checked at the beginning of each shift to ensure that all
parts, equipment, and accessories that affect safety are in proper operating
condition and free from defects. All defects shall be corrected before the vehicle is
placed in service. '

b. No employer may use any motor vehicle, earth-moving, or compacting equipment
having an obstructed view to the rear unless

— the vehicle has a reverse signal alarm distinguishable from the
surrounding noise level; or

~  the vehicle is backed up only when an observer signals that it is safe to do
s0.
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c. Heavy machinery, equipment, or parts which are suspended or held aloft must be
substantially blocked to prevent falling or shifting before employees are permitted
to work under or between them.

Power Transmission and Distribution

a. Existing conditions must be determined before starting work, by an inspection or a
test.

b. Electric equipment and lines must be considered energized until determined
otherwise by testing or until grounding.

c. Operating voltage of equipment and lines must be determined before working on
or near energized parts.

d. Rubber protective equipment must comply with the provisions of the ANSI J6
series, and must be visually inspected before use.

Mechanical Power Transmission

a. Belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels, chains, or other
reciprocating, rotating, or moving parts of equipment must be guarded if they are
exposed to contact by employees or if they otherwise constitute a hazard.

b. Guarding must meet the requirements of ANSI B15.1-1953 (R 1958), "Safety Code
for Mechanical Power Transmission Apparatus."

Electrical Installations

a. Electrical installations made in accordance with the 1993 National Electric Code are
considered to be in compliance with OSHA's electrical standards for construction,
except for the following additional requirements:

— Employers must provide either ground-fault circuit interrupters (GFCIs) or
an assured equipment grounding conductor program to protect employees
from ground-fault hazards at construction sites. The two options are
detailed below.

1. All120-volt, single-phase, 15-and 20-ampere receptacles that are not
part of the permanent wiring must be protected by GFCls. Receptacles
on smaller generators are exempt under certain conditions.

2. An assured equipment grounding program covering extension cords,
receptacles and cord- and plug-connected equipment must be
implemented. The program must include the following:

—~ A written description of the program
—  Atleast one competent person to implement the program

~  Daily visual inspections of extension cords and cord- and plug-
connected equipment for defects
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4.3

'~ Continuity test of the equipment grounding conductors of
receptacles, extension cords, and cord- and plug-connected
equipment. These tests must generally be conducted every 3
months.

b) Lamps for general illumination must be protected from bréakage, and metal shell
sockets must be grounded.

c) Temporary lights must not be suspended by their cords, unless they are so designed.

d) Portable lighting used in wet or conductive locations, such as tanks or boilers, must
be operated at no more than 12 volts or must be protected by GFCls.

e) Extension cords must be the three-wire type. Extension cords and flexible cords
used with temporary and portable lights must be designed for hard or extra-hard
usage (for example, types S, ST, and SO).

Electrical Work Practices

a. Employers must not allow employees to work near live parts of electrical circuits,
unless the employees are protected by one of the following means:

—  De-energizing and grounding the parts
~  Guarding the part by insulation
— Any other effective means

b. Inwork areas where the exact locations of underground electrical power lines are
unknown, employees using jack hammers, bars, or other hand tools that may
contact the lines must be protected by insulating gloves.

c. Barriers or other means of guarding must be used to ensure that the workspace for
electrical equipment will not be used as a passageway during periods when
energized parts of equipment are exposed.

d. Worn or frayed electrical cords or cables cannot be used. Extension cords must not
be fastened with staples, hung from nails, or suspended by wire.

e. Equipment or circuits that are de-energized must be rendered inoperative and must
have tags attached at all points where the equipment or circuits could be energized.

424 Work Hours

The work tasks will normally be completed during daylight hours. For work tasks in
general site areas, the minimum illumination allowed is 5 foot-candles.

Biological Hazards

Many of the areas of the Site are overgrown with dense underbrush. To access some of the
existing monitoring wells and other areas of the site, these areas must be entered. There are
several potential hazards that may be encountered. They include the following:
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a  Snakes - Watch for signs of poisonous snakes on the site. In the event that poisonous
snakes are observed, site personnel entering overgrown areas shall wear snake chaps or

gaiters.

s Ticks - It is anticipated that ticks will be a problem at this site. Tick repellent or other
appropriate insect repellent will be used. Long sleeves are recommended. Check often for
ticks and bites. If bitten, carefully remove tick with tweezers, making certain to remove
pincers, and being careful not to crush or squeeze the tick while extracting, as this could
infect the wound. After removing tick, wash hands immediately. Disinfect area and dress.
If the tick resists extraction or can not be completely removed, seek medical attention.

m  Other Insects - Stinging insects such as.bees, fire ants, wasps, or yellow jackets are
expected to be on-site. Personnel who may have allergic reactions if stung will keep a bee
sting kit on-site. ‘

a  Poisonous Plants - Poison ivy and poison oak may be present at the site. Personnel should
avoid contact with these plants.
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Section 5
Air Monitoring

During the groundwater sampling operations, ambient air and breathing zone air monitoring
will be conducted with the following instrument:

s HNu Model PI-101 Portable Photoionization Analyzer, Foxboro Model OVA 128 Portable
Organic Vapor Analyzer, or a Photovac Microtip MP 100 Photoionization Analyzer for
volatile organic compounds.

This monitoring will serve to:

= Grossly characterize chemical contaminants encountered during field activities, and

Provide a basis for downgrading or upgrading the level of personal protection. Background
readings will be determined at the upwind perimeter of the Site. The air monitoring equipment
will be maintained and calibrated by the HSR.
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Section 6
Required Personal Protective Equipment

(PPE)

All personnel shall be provided appropriate personal safety equipment and protective clothing.
Each individual shall be properly trained in the use of this safety equipment before the start of
field activities. Safety equipment and protective clothing shall be used as specified in this
Health and Safety Plan. All such equipment and clothing shall be cleaned and shall be
maintained in proper condition by project personnel. Disposable equipment and clothing shall
be properly disposed. Levels of personal protection and the selection of criteria pertinent to
field activities at the Site are detailed below.

6.1 Levels of Protection for Work Activities

In general, protective clothing must be worn whenever the potential exists for employees to
come in contact with, or to be exposed to, contaminated materials. All respiratory protective
equipment used will be approved by NIOSH/MSHA.

Work activities will be conducted under Level D or Level C protection based on the most
current information available on potential health and safety hazards on the site. If Level B or
Level A protection is deemed necessary, modifications of the Work Plan and an extension of the
fieldwork schedule may be required.

6.1.1 Level D Protection

Based on an evaluation of the data and information available to date, field personnel
will be adequately protected from potential health hazards present using Level D
protection. Hence, fieldwork will be conducted under Level D requirements unless the
personal air sampling results indicate that airborne metal or particulate concentrations
are exceeding one-half the PEL in employees' breathing zones.

For tasks that involve little or no potential contact with contaminants, Level D
protection will apply. Level D protection for these tasks will consist of the following:

1. Work clothes (under no circumstances will shorts, muscle shirts, or going without a
shirt be permitted during any type of field investigation).

Leather steel-toed work boots (no sneakers).
3. Nitrile gloves (required when handling samples).
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6.2

4. Hard hat (if overhead hazard present).
5. Options as required: '
-~ Disposable outer boots or rubber steel-toed boots.
— Hearing protection.
~  Face shield
-~ Tyvek coveralls

6.1.2 Level C Protection

When sample results indicate levels of volatiles are greater than one-half the PEL in
employees' breathing zones, Level C protection will be required. Level C requirements
include the protective clothing and equipment specified for the various categories of
tasks listed under Level D protection plus air-purifying respirators equipped with
organic vapor filtration. Each person required to use a respirator must be issued the
type and size of respirator as determined by that person's fit test, Full-face, air-
purifying respirator equipped with appropriate canisters or cartridges (all personnel
requiring respiratory protection are fit tested with the type of respirator face-piece to be
used in the field).

Changes in Levels of Protection

The HSR may authorize a change in the level of protection based on an evaluation of actual
field conditions after consulting with the site superintendent.
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Section 7
Standard Operatlng Safety Procedures and
- Controls

N

7.1 General Safety Practices

The following are important personal safety precautions which will be enforced during this

investigation:

1. Eating, drinking, chewing gum or tobacco, smoking, or any transfer and ingestion of
material is prohibited in the contamination reduction zone and the exclusion zone.

2. Hands and face must be thoroughly washed upon leaving the work area and before eating,
drinking, or any other activity.

3. Whenever decontamination procedures for outer garments are in effect, the entire body
should be thoroughly washed with soap and water as soon as possible after the protective
garment is removed.

4. No facial hair that interferes with the mask-to-face seal is allowed on personnel required to
wear respiratory protection equipment.

5. Contact with contaminated surfaces or with surfaces suspected of being contaminated
should be avoided. Whenever possible, one should not walk through puddles, mud or
other discolored surfaces; kneel on ground; lean, sit, or place equipment on drums,
containers, vehicles, or the ground.

6. Medicine and alcohol can potentiate the effect from exposure to toxic chemicals. RMT
personnel will be informed of the possible potentiation of effects.

7. Personnel and equipment in the contaminated areas should be minimized, consistent with
effective site operations.

Work areas for various operational activities must be established.

Procedures for leaving the contaminated area must be planned and implemented prior to
going to the site. Work areas and decontamination procedures must be established on the
basis of prevailing site conditions.

10. Respirators will be cleaned and disinfected after each use.
11. Safety gloves and boots shall be taped to the disposable, chemical-protective suits.

12. All equipment determined to be unsafe or dangerous to operate by the Site Health and
Safety Representative will be identified by a “DANGER, DO NOT OPERATE" tag, and not
operated until repairs are made.

13. Noise mufflers or ear plugs will be required for all personnel working around heavy
equipment. Disposable, form-fitting plugs or pre-molded plugs are preferred.
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14. Cartridges for air-purifying respirators will be changed daily at a minimum.

15. When self-contained breathing apparatus (SCBA) are on-site, they will be inspected daily
by the Site Health and Safety Representative. Air purifying respirators will be inspected
before and after each day's work by the user.

16. Work areas shall be lighted according to minimum illumination presented in Table H-
120.1, p 45670, 29 CFR Part 1910.120. .

17. Facilities will be provided with potable water and at least one toilet if employees number
20 or fewer. One toilet seat and one urinal per 40 employees will be provided if the
number of employees are between 20 and 200. Non-potable water will be so labeled.

18. Site excavation shall be sloped or shored in accordance with 29 CFR 1926.650.

19. Appendix C contains a copy of the applicable standard. RMT employees will not enter
excavations.

20. Areas that are potentially releasing contaminants due to wind blown particulate will be
wetted down to eliminate this release.

21. Whenever possible, all personnel will be upwind of contaminated areas.

22. Only those personnel deemed essential to completing site work will be allowed on-site.
Those persons will remain on site only as long as required in order to complete a work
task. On-site refers to the exclusion zone and the contamination reduction zone.

7.2 Communications

Field communications will be facilitated by:

1. The use of small exclusion zones; and

2. Scheduling areas of activity in close proximity.

Visual contact must be maintained by site workers when in the exclusion zone. If it cannot be
maintained, radio communications should be established. As an added precaution, useful
hand signals will be incorporated in site safety procedures.

A cellular telephone shall be kept in the field vehicle.

7.3 Adherence to Buddy System

No field operation is without some degree of risk. For this reason, a minimum of two people
must be assigned to all task locations and must stay within voice contact at all times.

74 Site Safety and Health Inspections

On a daily basis or more often, the Site Health and Safety Representative or his/her
representative will inspect the site, observe work practices and inspect safety equipment to
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determine the effectiveness of the Site Health and Safety Plan. The inspector will make sure the
general safety practices are being followed by on-site RMT personnel. Any deficiencies in the
effectiveness of the Site Health and Safety Plan will be corrected. Such deficiencies will be
noted in the inspector's log book.

If the deficiencies involve the actions (or lack of actions) of on-site RMT personnel, the name(s),
date and time, specific actions(s) and corrective actions(s) taken will be recorded in the
notebook. If the deficiencies involve specific deficiencies in the Health and Safety Plan, the
Plan will be amended and all personnel immediately informed of the amendments and the
implications of the amendments. '

7.5 Confined Space Entry
Entry into any type of confined space is not expected for this site.
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Section 8
Slte Security and Control

8.1 Site Control

Site control will be established to minimize the potential for exposures to employees and
observers on-site, to protect the public from potential on-site hazards, and to prevent vandalism
of equipment and materials.

8.2 Site Security

OSHA jobsite poster will be posted in a central and conspicuous location at the site. Any
evidence of unauthorized entry will be reported to Clifford Kirchof of RMT.

8.3 Work Zones

An exclusion zone, a contamination reduction zone, and a support zone will be established at
the site during work operations to prevent the spread of contaminants during the work and to
minimize employee exposure to contaminants.

8.3.1 Exclusion Zone

The exclusion zone is the zone where hazardous substances are likely to be present.
During field activities at the site areas, all personnel entering this zone must wear the
required protective equipment and be currently trained.

8.3.2 Contamination Reduction Zone

The contamination reduction zone is a transition zone between contaminated and clean
zones and serves as a buffer to reduce the possibility of the clean zone becoming
contaminated.

The contamination reduction zone will be located immediately adjacent to the exclusion
zone in an area that is convenient for access.

Field personnel will wear the required personal protection while working in the
contamination reduction zone. . Protective equipment worn in the contamination
reduction zone will be removed according to the procedures presented in
Subsection 5.1. Personnel working in this zone must also be current in the training
specified in Subsection 6.1.
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8.3.3 Support Zone

The support zone is a non-contaminated or clean area. Support equipment (clean
protective equipment, supplies, etc.) will be located in this zone. Normal work clothing
is appropriate in this zone. Personnel who remain in this zone are not required to have
received the health and safety training for hazardous waste activities specified in

29 CFR 1910.120. However, they must be aware of the site-specific HSP requirements
and standard health and safety procedures.

The location of the support zone and any support facilities will be determined based on
the following factors:

s Accessibility A
a  Support services - electric powef supply, roads, drinking water, etc.
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| . Section 9
Personnel Decontamination Procedures

Personnel working on this investigation may become contaminated in a number of ways:
1. Inhalation of vapors, gases, mists, or particulates

2. Skin contact with soils or sludge ;

3. Walking through puddles of liquids or on contaminated soils

4. Using contaminated instruments or equipment

Protective clothing and respirators protect the wearer from becoming contaminated or inhaling
contaminants. Good work practices help reduce the contamination of protective clothing,
instruments and equipment.

Even with these safeguards, contamination may occur. Potentially harmful materials may be
transferred into clean areas, exposing unprotected persons. In removing contaminated
clothing, personnel may come into contact with and/or inhale the contaminants. To prevent
such occurrence, decontamination procedures are developed and implemented. Such
procedures must be in place before anyone enters the site and must continue (modified as
necessary) throughout the period of the site operations. Decontamination involves physically
removing contaminants and/or converting them into innocuous substances. How extensive
decontamination must be depends upon a number of factors, the most important being the
types of contaminants involved. Combining decontamination procedures, the correct removal
of personal protective equipment, and the establishing work zones minimizes cross-
contamination from protective clothing to wearer, from equipment to personnel, and from one
area to another.

In general, decontamination involves scrubbing with an Alconox/water solution followed by
clean water rinses. All disposable items will be disposed of in a dry waste drum. Certain parts
of contaminated respirators, such as harness assemblies and leather or clothing components,
are difficult to decontaminate. If grossly contaminated, they may have to be discarded. Rubber
components can be soaked in soap and water and scrubbed with a brush. In addition to being
decontaminated, all respirators, non-disposable protective clothing and other personal articles
must be sanitized before they can be used if they become soiled from exhalation, body oils and
perspiration. The manufacturer's instructions should be followed in sanitizing the respirator
masks; sanitizing pads will be provided for this purpose. The HSR will monitor for the proper
maintenance, decontamination and sanitizing of all respirator equipment by RMT site workers.
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If practical, non-disposable protective clothing should be machine washed after a thorough
decontamination; otherwise, it should be cleaned by hand.

a  The decontamination zone layout and procedures should match the prescribed levels of
personal protection.

a  The previously described work zones will be established and maintained throughout site
field activities. The exclusion zone will be the various sampling areas. A contamination
reduction zone will be designated on-site prior to site work. The following issues will be
addressed in setting up these areas and the decontamination requirements:

Site Duties: The duties performed by each individual determines the potential for contact with
and, hence, potential for contamination. The CRZ at the site will be designed for those
individuals requiring maximum decontamination. The Site Health and Safety Representative
will, however, be able to modify the decontamination procedure at his discretion for those
individuals who have not been in contact with hazards (observers, etc.).

Amount of Contamination. The appearance of visual contamination on a person or a person's
protective clothing would require the most thorough decontamination. The Site Health and
Safety Representative, as well as the individual, should note the occurrence of gross
contamination and discuss possible methods of avoiding this contamination in the future.

Putting on personal protective clothing will consist of the following:
s Puton inner gloves and put on coveralls,

= Put on outer gloves

s Put on boots and/or boot covers,

n  Secure interfaces with tape, and

= Put on respirator and fit check with the positive and/or negative pressure test.

Personal protective clothing removal will consist of the following:
a  Remove tape around glove and boot interfaces,

s Remove outer gloves,

a  Remove coveralls,

a  Remove boot covers and/or boots,

s Remove respirator, and

m  Remove inner gloves.

RMT, Inc. 32 Remedial Design Work Plan
G:\WPAAM\PJT\00-70924\ 01\R0G70924.01F Final Rev.01 January 1999

AROU2686



Section 10
- Emergency Equipment

Emergency equipment available on-site shall include:

First Aid/Bloodborne Pathogen Kits

Portable Eyewash (15-minute flush)

Full Face Respirators - HEPA /Organic Vapor Combination Cartridges (GMA-H),
Telephone, | '

Fire Extinguisher.

In the event of injury, the emergency shall be handled according to the procedures described in
the Emergency Procedures Section. The first aid kits shall be maintained at the control access
point between the decontamination and support zones and in support vehicles.
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Section 11
Emergency and Contingency Procedures

Due to the limited nature of the work, and the small area involved, the emergency response
plan will not be as detailed as required for more comprehensive and extensive activities.

11.1 General Emergency Procedures

In the event of a safety or health emergency at the site, appropriate corrective measures must
immediately be taken to assist those who have been injured or exposed and to protect others
from hazards. Emergency personnel will be notified of the incident immediately. If necessary,
first aid will be rendered.

Emergency telephone numbers are found in Table 2. Copies of Table 2 will be posted and kept
in field vehicles.

In the event of an emergency, the following will be conducted:

G:\WPAAM\ PIT\00-70924\01\R0070924.01F

1. The local ambulance, police, fire department and/or hospital will be notified as soon as
possible (see Table 2 for appropriate telephone numbers.)

2. The injured or exposed person or persoﬁs will be immediately removed from danger. The
Site Health and Safety Representative will determine the need to move an injured
employee based on the extent of the injury and the extent of the emergency.

3. Affected personnel will be decontaminated and first aid rendered, if necessary.

4. All other personnel on site will be removed from the affected area until the On-Site
Coordinator gives the instruction to resume work. Work will not resume until the On-Site
Coordinator has determined that it is safe to do so.

5. Anincident report will be completed by the HSR by the end of the following shift and

~ copies submitted to the HSC, Project Manager, and Client Representative.

6. A formal accident investigation report will be prepared by the HSC within seven days.
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The North Penn Area 12 Superfund Site is located at 1547 Trooper Road, Worcester Township,

TABLE 3

Telephone Number List
. _AFFILIATION(NAME) | TELEPHONE
RMT Project Coordinator (W) 864-281-0030
Clifford Kirchof (H)
RMT Technical Coordinator (w) 734-971-7080
Daniel Oman (h) 734-996-3488
On-Site Coordinator To be determined
Site Health and Safety Representative To be determined
RMT Regional Health and Safety Coordinator (W) (734) 971-7080
Mike Bensing (H) (517) 424-0053
RMT Corporate Health and Safety Director (W) (864) 281-0030
Steve Skipper (H) (864) 268-2912
(emergency beeper)
_ (888) 576-1899
Schlumberger Emergency Coordinator (W) (281) 285-7789
Dr. Gregory Kubala
Emergency 911
Worcester Township Police Department (610) 631-5933 (911)
Worcester Township Fire Department (610) 584-6911 (911)
Ambulance 911
Hospital - (610) 278-2000
Suburban General Hospital
2701 DeKalb Pike
Norristown, Pennsylvania
Poison Control Center (800) 521-6110
National Response Center (800) 424-8802

Montgomery County, Pennsylvania.
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Directions to Suburban General Hospital: Leaving the Site, turn right (southwest) on Church
Road. After approximately 2 tenths of a mile, turn left (southeast) on Stump Road, which
becomes Township Line Road. Follow Township Line Road about 2 ¥2 miles to Dekalb Pike
(Route 202). Turn right on Route 202. Follow Route 202 about ¥2 mile Suburban General
Hospital is on the right on the other side of the intersection of Dekalb Pike and Germantown
Pike (Route 422). A hospital routing plan (Figure HSP-3) is included in this HSP for reference
in an emergency.

11.2 Chemical Exposure First Aid

Injuries from contaminant inhalation can only be treated by qualified physicians. Remove
affected personnel to “fresh” air and contact emergency services.

If the contaminant is on the skin or in the eyes, immediate measures must be taken to
counteract its effect. First aid treatment usually involves flooding the affected area with
water.

11.3 Contingency Procedures

Contingencies are developed for:

Physical injury

Chemical exposure

Heat stress

Cold stress

Uncontrolled release or fire

Physical injuries in the form of sprained ankles or backs, puncture wounds, or broken
bones are possible. The preponderance of jagged metal, uneven terrain, construction
debris, heavy lifting and encumbered movement due to protective eqmpment also
increases the likelihood of physical injuries.

Significant chemical exposures are probably less likely to occur due to the conservative
precautions already taken in the form of respiratory and skin protection. For chemical
injuries, on-site first aid is largely limited to the use of eyewashes. If chemical exposure
occurs, the HSR will take immediate steps to determine the chemical agent(s). TCE is
expected to be the only source of chemical exposure at this site.

Heat stress incidents are a health concern at the Site. Warm temperatures coupled with the
use of impermeable protective clothing would make heat stress a distinct possibility.
Practical field techniques for heat stress management can vary greatly in sophistication.
Determination of pulse rate and oral temperatures may be deemed appropriate in some
cases, while modification of traditional work schedules may suffice in others. Asa
minimum, RMT site personnel will take a break at least every two hours and drink plenty
of non-alcoholic fluids if warm temperatures are encountered. An average of one quart per
hour over a eight hour work day is recommended. Personnel experiencing nausea,
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dizziness, or any other common heat stress symptom should take a break immediately in a
cool or shaded area and drink plenty of fluids. If symptoms are not alleviated, medical
treatment should be sought. |

»  Cold stress incidents may be a health concern at the Site. If Signs of hypothermia or
frostbite, as described in Section 4.2.2, are seen, medical treatment should be sought.

a  The uncontrolled release of chemical vapors or a fire that threatens site personnel or the
public is clearly a worst case situation that should be anticipated. The most likely cause for
evacuation is fire and/or explosion from a spark or chemical reaction, although some
scenarios may also include uncontrolled releases of volatile vapors. The potential for fire
and/or explosion is considered to be remote due to the non-volatile nature of suspected
contaminants encountered during site investigations.

11.4 Evacuation Procedures

If conditions on-site result in situations that may warrant the evacuation of the surrounding
population, the RMT Site Health and Safety Representative will notify the Schlumberger
Emergency Coordinator and local emergency authorities. A determination will be made by
these authorities on the need for evacuation. This Health and Safety Coordinator will provide
input for this decision if requested.

The following chemical emergency mformatlon sources may be used for establishing
procedures for site evacuation:
= Coast Guard Chemical Hazards Response Information System (CHRIS). This system

consists of four manuals, a computer-assisted hazard-assessment system and Coast Guard
technical assistance.

m  CHEMTREC System, which has warning and guidance on over 3,600 items classed by
chemical and trade name. CHEMTREC can be accessed through its emergency telephone
number: 800/424-9300-(483-7616 in Washington, DC). Although the system is specifically
oriented toward transport, it is a valuable repository of information for any incident of
environmental degradation caused by a specific chemical agent, if known.

The hazards presented by hazardous materials may be either intensified or reduced by local
conditions at the site. Weather conditions, fire (actual or potential) or other conditions may
require modification of basic monitoring approaches. Such factors may impose additional
restrictions on monitoring and cleanup operations by affecting the nature and rate of
movement of materials within and beyond the immediate area, the toxicity and reactivity of
hazardous substances and the monitor's mobility within the working area.

Wind increases the dispersal of toxic gases, powders and aerosols from the hazardous waste
site. Therefore, steps will be taken to minimize the effect of wind dispersal as deemed
necessary by the Health and Safety Representative.

RMT, Inc. 38 Remedial Design Work Plan
G:\WPAAM\PIT\00-70924\01\ R0D70924.01F Final Rev.01 January 1999

AR002632



~ Section 12
Personnel Training

Training is performed to make personnel:
u  Aware of the hazardous aspects of work,
m  Aware of the regulations and rules of conduct specific to on-site activities,

= Knowledgeable and comfortable with the safe operating procedures, work practices, and
emergency actions established at the site, and

a  Confident in knowing how to safely and effectively respond in emergency situations.

Therefore, the training program is a “preventive” measure, that if implemented and enforced,
should help reduce employee injury, illness and accidents.

12.1 Pre-Enfry Briefing

The site specific HSP will be reviewed with RMT personnel prior to their work on-site by the
HSR. A health and safety briefing will be held by the HSR in the field prior to site work. Prior
to the start of field activities, all subcontract personnel will be informed of the hazards and
potential exposures related to the planned activities and the Health and Safety procedures to be
followed by RMT on-site personnel. This HSP will be made available to subcontract personnel
to assist them in developing their own Health and Safety Plan.

12.2 General Training Requirements

Each RMT employee at the Site shall have a valid certificate for 40-hour health and safety
training as required under OSHA 1910.120, as well as having attended 8-hour annual refresher
courses within less than a year.
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Section 13

Medical Surveillance

A medical surveillance program has been established to identify, monitor, and minimize health
risks for employees potentially exposed to hazardous materials. All field personnel participate
in this program, which meets the requirements of OSHA 1910.120. This program includes
baseline medical examinations to establish the individual's state of health, baseline
physiological data, ability to wear personal protective equipment, and annual physicals.

The protocol for the yearly medical examination will include the following:
s Health history

m  Vital signs and physical examination screen

a  Pulmonary function

= Hematology survey

Urinalysis

Heavy metals screen

Blood chemistry screen (SMA-20)

Vision test

m  Hearing test

The initial examination may include a maximal stress treadmill exercise test with a
12-point-lead EKG and chest x-ray, in addition to the above annual tests.

Personnel assigned to conduct on-site work tasks must have passed the required medical
examination before entering either the contamination reduction or exclusion zone.

Whenever a situation occurs at a site which may pose a significantly increased health risk to
any personnel, or personnel exhibit job-related health symptoms, the HSC may recommend
that the individual consult with a physician for examination and treatment in accordance with
good medical practice. ’
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Section 14
Record Keeping

Logs and reports sufficient to document the implementation and execution of the personnel
protection programs shall be maintained by the general contractor for all personnel involved in
site activities. This documentation may include medical surveillance files, training files, daily
logs and accident reports.

14.1 Medical Surveillance

Medical surveillance files for RMT site personnel are maintained in the RMT human resources
department. These files document employee participation in the medical surveillance program
and fitness to work on hazardous sites.

14.2 Training

Documentation of employee training is maintained in the Health and Safety files in the human
resources department. These files document employee attendance, level of training and follow-
up; or refresher instruction.

14.3 Work Logs

Daily work logs shall be maintained by the On-Site Coordinator. Copies of daily logé shall be
forwarded to the Project Manager or the HSC on request. The daily log shall contain: ‘

s Date,

®  Area(s) or site(s) worked,

= List of employees by area and hours exposed,

®  Personal protective equipment utilized by employees,
= Results of monitoring tests, '

a  Description of special or unusual events or incidents, including all first aid treatments not
otherwise reportable.

Daily work logs shall be checked by the HSR. Any incident resulting in a work stoppage shall
be fully documented in a report prepared by the HSR and submitted to the Project Manager.
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144 Accident Reporting

In addition to descriptions in the daily log and work stoppage reports, any accident, chemical
exposure, or "near-miss" incident shall be investigated, analyzed, and documented in an
Incident Report submitted to the Project Manager and HSC. These reports, prepared by the
HSR shall contain a full description and analysis of the incident.

First Report of Injury forms shall be completed in the event of an injury or illness.

Formal accident reports shall be prepared for any diagnosed illness or injuries that result in a
lost work day or fatality. The accident report shall identify all contributing causes and

recommend future hazard control measures to reduce the risk of recurrence.
Persons on site are responsible for reporting all injuries as soon as possible to the HSR.

RMT, Inc. ‘ 42 Remedial Design Work Plan
G:\WPAAM\PIT\00-70924\01\ ROO70924.07F Final Rev.01 January 1999

AR002696



