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0 0 EXECUTIVE SUMMARY

The Missouri Electric Works (MEW) site is a 6 4 acre parcel located adjacent to
Missouri Highway 61, southwest of the City of Cape Girardeau This site has been
used for the repair, rebuilding and/or sale of electrical equipment since 1953
Previous studies by Region VII EPA and its representatives have identified the
polychlormated biphenyl (PCB), arochlor 1260, as the chemical species of concern
A summary of the site investigations conducted at the MEW location is presented in
the final report, Expanded Site Investigation. Missouri Electric Works. December 16.
1987

This document consists of the scope-of-work for the Remedial Investigation (RI) and
Feasibility Study (FS) at the MEW site The Quality Assurance Project Plan and
Health and Safety Plan, which support the Work Plan, are included as Appendices
Also included as Appendices are the Endangerment Assessment Planning Document
and Feasibility Study Planning Document, which are required by the Consent Order

The RI activities are designed 1) to define the areal extent of contamination, 2) to
assess the impact the contaminants have on public health, welfare and the
environment, and 3) to provide data for determining a cost-effective remedial
alternative for mitigating adverse human and environmental impact

The scope-of-work for the RI is divided into two phases to allow for data
evaluation This phased approach will ensure that RES-FS establishes the 10 and 25
ppm concentration lines Additionally, the results of phase I tasks, such as the
geophysical survey, will determine the level of effort required for phase II

During the site investigation, both on and off-site sediment and soil samples and on-
site groundwater samples will be collected and analyzed to assist in characterizing the
degree and extent of contamination associated with the site Laboratory testing will
primarily include analyses for PCBs (Arochlor 1260) and volatile organic compounds
Additional analyses will be performed on selected samples to determine soil
properties and inorganic concentrations

A Risk Assessment will be completed to assess the human health and environmental
impact(s) of the site contamination This document will be based upon a scenario
in which no remedial actions are implemented at the MEW site

A Remedial Investigation Report will be prepared describing field activities,
laboratory analyses, results, evaluations and the exposure assessment This report will
also reference previous site studies so that all of the data collected can be
summarized
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1 0 INTRODUCTTON

In late June, 1987, US EPA notified 40 parties of the existence of PCB
contamination at the Missouri Electric Works (MEW) site in Cape Girardeau,
Missouri, and their potential responsibility for the cost of appropriate removal or
remedial action Subsequently, EPA made five additional notifications, the most
recent in April, 1988 Thus far, approximately 450 PRPs have been identified

After the initial notification, the 40 originally named PRPs met to consider a joint
response to common issues at the Site Numerous meetings have been held since
September, 1987, to obtain additional information and to inform EPA that

1 The group of participating PRPs was interested in working with EPA
to resolve problems at the site, and j

2 they were willing to undertake a more extensive site characterization
to better delineate the extent of contamination and confirm that
groundwater at the site was not, in fact, contaminated, and

3 they were willing to undertake a Remedial Investigation and Feasibility
Study (RI/FS) consistent with U S EPA Region VII guidance and
National Contingency Plan (NCP) requirements

This Work Plan addresses the procedures to be followed in accomplishing Item 2
above It includes sample collection procedures, a Quality Assurance Project Plan,
a Site Health and Safety Plan and analytical procedures The principal goals of the
project are to supplement existing site investigative data, refine current estimates of
PCB contamination, resolve any outstanding concerns regarding groundwater
contamination, and propose and evaluate remedial alternatives
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"" '" 20 BACKGROUND

The Missouri Electric Works Inc facility is a 6 4 acre site located in an industrial
area of the southern portion of Cape Girardeau, Missouri, on Missouri Highway 61
(Figure 1) The approximate legal description of the site is the SW 1/4 of the NW
1/4 of Section 12, Township 30 North, Range 13 West, in Cape Girardeau County,
Missouri The approximate site dimensions are 349 feet (north-south) by 798 feet
(east-west) (See Figures 2-1 and 2-2)

The MEW site is situated in the hills along the valley wall just west of the
Mississippi River flood plain, approximately 1 5 miles west of the Mississippi River
Intermittent run-off channels emanate from the south and east boundaries of the sue,
which may eventually drain into the Cape LaCroix River, located 0 7 miles from the
site The Cape LaCroix River flows J 1 miles and enters the Mississippi River

MEW sells, services, and remanufactures electric motors, transformers, and electrical
equipment controls During past operational practices, MEW reportedly recycled
materials from old units, selling copper wire and reusing the dielectric fluids from
the transformers The salvaged transformer oil was filtered through Fuller's earth
for reuse An estimated 90 percent of the oil was recycled with the remaining 10
percent being disposed

MEW has been at its present location since 1953 According to EPA documents,
more than 16,000 transformers have been repaired or scrapped on-site The total
amount of transformer oil that has been discarded in this period was estimated to be
28,000 gallons In 1984, approximately 5,000 gallons of waste oil was removed by
a contractor

The MEW plant and general office occupy a building at the northwest end of a lot
that overlooks Highway 61 The remainder of the lot is an open field, portions of
which are littered with various objects including old transformers, empty drums, old
pallets, and trash The MEW property has been found to be contaminated with
polychlormated biphenyls (PCBs) The PCB contamination apparently is a result of
past handling and storage procedures of the transformer fluids on site

Two major sampling efforts were conducted by Ecology and Environment (E & E)
through EPA's FIT program The first investigation, performed in October 1985
under Technical Directive Document (TDD) # R-07-8509-04, principally involved
on-site surface soil sampling The purpose of the first investigation was to define
the areal extent of surface PCB contamination The results of this sampling effort
detected significant surface contamination within the site boundary Contamination
was found in 96 of 104 on-site samples analyzed

The second investigation, performed in July 1986 under TDD # R-07-8509-04B,
involved subsurface sampling (0 to 4 feet deep) at various intervals, off-site surface
soil sampling, and off-site drainage channel sediment sampling This investigation
extended the areal extent of the surface samples collected in the initial investigation
beyond the perimeter of the MEW property The surface water and sediment *
associated with the dramageways downgradient from the site were also sampled ^
This sampling indicated that there were areas where PCBs had migrated off site >.
based upon the analysis at the sediments However, no PCBs were detected in the J2 a.
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surface water samples A sample of the on-site drinking water well was also
j, obtained during this investigation, PCBs were not detected in the water

An Expanded Site Investigation (ESI) was performed by E & E during May and June
1987 During the ESI, six (6) wells were installed and sampled Well nos 3 and 5,
located in the southeast corner of the site, contained 3 9 and 3 5 ug/1 (ppb) PCBs,
respectively The wells were resampled during October 1987 The purpose of this
sampling event was to obtain filtered and unfiltered samples to determine if the
previously reported PCB concentrations were attributable to soil particles or
solubilized PCBs No PCBs were detected from any of the groundwater samples
collected, indicating that the previously reported PCB groundwater levels could have
been due to particle contamination during well installation/development or cross
contamination during sampling

The on-site drinking water well has been sampled by the site owner and no PCBs
were detected

*$ John Mathis and Associates, Inc sampled well nos 3 and 5 on August 3, 1988, on
behalf of the MEW PRP Committee The analytical results of the unfiltered samples
indicated Aroclor 1260 at concentrations of 2 0 ug/1 and 3 2 ug/1 for well nos 3 and

_• 5, respectively A sample aliquot from well no 5 was filtered through a 0 45 micron
filter prior to analysis PCBs were not detected in this sample at the 0 5 ug/1
detection limit

It
03



Section No 3
Revision No _j
Date 06/22/89
Page !_ of 23

3 0 REMEDIAL INVESTIGATION SCOPE-OF-WORK

The scope-of-work for the Remedial Investigation will include the following tasks

1 Project Operation Plans

2 Study Area Surveys

3 Site Characterization

4 Data Management and Validation

5 Remedial Investigation Report

6 Quality Assurance

7 Technical Management

3 1 PROJECT OPERATIONS PLANS (TASK 100)

The Project Operations Plans (POP) or comparable document(s) are the instruments
for execution of the RI The POPs identify the individuals responsible and include
all information necessary to perform field activities during the Remedial
Investigation The POPs include sampling and analysis procedures, a Health and
Safety Plan, and a Quality Assurance Project Plan (QAPP)

Each of the project operations plans are discussed and referenced below

311 Site Investigation Procedures

Standard Operating Procedures (S O P s) referenced in sections 3 3 and 34, are
included as Appendix A The S O P s address specific project tasks (i e
decontamination, monitoring well sampling, etc ) for use by field personnel These
S O P s are guidelines only and will not preclude or take precedence over the HSP
or QAPP Proposed or planned field procedures and activities which are not
addressed by the SOP protocol have been developed and incorporated into the
context of the other project documents (i e QAPP, HSP, etc )

312 Quality Assurance Project Plan

A Quality Assurance Project Plan (QAPP) has been developed for the activities
associated with the Remedial Investigation The QAPP is included as Appendix B

3 1 3 Health & Safety Plan

A Health and Safety Plan (HSP) has been prepared which establishes guidelines and
requirements for the safety of field and laboratory personnel during the conduct of
the field activities The HSP is included as Appendix C

1
0
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3 2 HISTORICAL STUDY SURVEY (TASK 200)

A historical study survey is being performed to identify possible additional areas of
concern, i e burn areas, waste deposition areas, spill areas, areas of site
improvements, etc Sources of information include the following

1 A preliminary site inspection by RES-FS

2 Recent EPA investigative results

3 Interviews with the site owner

4 Aerial photographs from commercial or government sources

Based upon RES-FS' 12/8/88 site inspection, there are indications that the east end
of 'the site may be the location of trash dumping operations Consequently,
additional investigative activities (geophysical survey and trenching) have been
included in the scope-of-work (refer to Tasks 500 and 600)

According to former employees of MEW, as documented by interviews given to EPA
and provided to RES-FS in correspondence dated 12/30/88, limited quantities of
solvents were utilized to clean transformers and were either washed from the
processing area onto the ground or dumped southeast of the MEW building
According to one of the interviewees, a solvent which was utilized was Navy Brand
Solvent Based on these observations, additional investigative activities have been
included in the Work Plan (refer to Task 700 and 800) and several of the activities
have been amended to include the sample analysis for volatile orgamcs

Based upon discussions with the site owner during RES-FS' 12/8/88 site visit, the
facility sanitary sewer is discharged to a septic tank system immediately north of
the MEW process building No information was given as to process sinks, sumps,
floor drains, etc Consequently, RES-FS will inspect the building to determine the
disposition of spilled solvents/oils and the subsequent washdown of those materials,
i e floor drains/sumps to septic system, floor drams/sumps to separate drainage
system, washout sinks, etc (Refer to Task 700 )

Additionally shallow soil borings will be obtained from the septic tank dram field
and any other discharge areas as specified in Task 800

The results of RES-FS' historical study survey will be submitted to U S EPA as a
separate document by April 23, 1989 (90 days after the signing of the Consent
Order) The data obtained from the survey will be utilized to determine the
placement of the on-site soil sampling locations for the detection of volatile orgamcs f

3 3 PHASE I SITE INVESTIGATION >. v

2a
Activities which will be performed during phase I of the site investigation include O 3
the following oo 3

">2r\> <S
1 Task 300 - Mobilization 8

a
2 Task 400 - Topographic Survey
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3 Task 500 - Geophysical Survey

4 Task 700 - Process Building Investigation

5 Task 800 - Shallow Subsurface Investigation

6 Task 900 - Surface Soil Sampling

7 Task 1000 - Sediment Sampling

8 Task 1100 - Groundwater Sampling

9 Task 1400 - Sample Analysis

Each of these activities is discussed below

3 3 1 Mobilization (Task 300)

Several work tasks will need to be performed during the actual site mobilization
These tasks, in the anticipated chronological order in which they will occur, include

1 The locations of the van, office trailer (if needed), parking areas, drum
storage and decontamination areas will be determined

2 The van and possible office trailer will be leveled and secured

3 The van will be arranged for work start-up The van will contain the
following

Safety and first aid supplies

Hardware and spare parts

Samplers, shovels, and hoses

Small office space

Drinking water

Sample jars and storage

A portable toilet will be installed in the Contamination
Reduction Zone

4 A decontamination area will be established The personnel
decontamination tubs and equipment will be set up Open head, 55- '
gallon drums will be set up for contaminated items ^

During mobilization, Level D personal protection will be required Particular ^
attention will be given to cleaning boots and hands >. v
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Total mobilization will require 1-2 working days

332 Topographic Survey (Task 400)

A topographic map of the site will be prepared at a 1" = 50' scale with 1 to 2 foot
contour intervals by a registered surveyor This map will serve as a site plan
showing all pertinent plammetnc and topographic features upon which additional
information can be plotted Surface contours and spot elevations obtained from the
topographic map will be used to determine surface water run-off pattern

The surveyor will also establish a permanent grid system over the site Temporary
wooden stakes, 3 feet high with flags and marked for reference purposes, will be
placed at 50-100' intervals Permanent stakes or benchmarks will also be installed
so that the grid can be regenerated at a later date The grid will be used to
accurately document the locations of all on-site sampling and monitoring activities
(See Figure 3-1 )

The survey and grid system generation will require 4 to 5 days Level D personal
protective equipment will be worn during this activity, as specified in section 7 0 of
the HSP

333 Geophysical Survey (Task 500)

A field geophysical survey will be performed over the east portion of the site to
determine the location of buried metal deposits and contaminants with high
conductivity The maximum survey area will be 300 feet (north to south) x 200 feet
(east to west) of the portion of the site east of MW-2 and MW-3 The survey will
be based on 20 foot station intervals Anomalous data between grid points will
require investigation at closer spacing Additionally, the south-central drainage ditch
will be inspected/evaluated, along with the U S EPA site representative, to
determine the usefulness of extending the survey to this area

Both electromagnetic and magnetic measurements will be obtained and plotted to
form a contour map showing locations of high conductive and magnetic flux
Instruments which will be utilized are a Geomcs EM31 Terrain Conductivity Meter
and an EDA OMNI IV Magnetometer/Gradiometer Both of these instruments will
down load digital data to a field computer The data will be plotted in the field to
verify the adequacy of the survey prior to demobilization SOP #2 details the
procedure which will be followed for the geophysical survey

The geophysical survey will require 1 to 2 days Level D personal protective m
equipment will be worn during this activity, as specified in section 7 0 of the HSP ^»

334 Process Building Investigation (Task 700) B Q.
O 3co 5

The MEW process building will be inspected to determine the potential disposition oo
of spilled materials and the subsequent washdown of the those materials, i e floor ^ n
drains, washout sinks, sumps, etc The results of this investigation will determine 8
the locations of the borings proposed for Task 800 3.
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335 Shallow Subsurface Exploration (Task 800)

Shallow soil samples will be obtained to determine the areas in which solvent/waste
discharge has occurred The sample locations will be based upon the interviews of
former employees, the results of the process building investigation (Task 700) and
visual observations of the soil surface

At this time, RES-FS anticipates that approximately six (6) shallow soil borings will
be augered in those areas that solvents were reportedly discharged The borings will
be located around the north and east sides of the MEW building and in several
locations southeast of the processing building The locations will be chosen so as not
to duplicate the efforts of the planned subsurface sampling to be performed during
phase II (Task 1200) Soil samples will be obtained from each boring at depth
intervals of 0' to 0 5' and 05' to 1' The samples will be analyzed for PCBs and
volatile organics (see Table 3-1) Additionally, up to 15 of the 144 subsurface soil
samples, which will be obtained during phase II soil boring investigation (Task 1200),
may also be analyzed for the volatile organics

Based upon discussions with Mr Giles during RES-FS' 12/8/88 site visit, the sanitary
sewer is discharged to a septic tank system immediately north of the MEW process
building (No information was given as to process sinks, sumps, floor drams, etc )
Assuming that there are no additional discharge lines from the building, two borings
will be drilled, utilizing hand augers or powered augers, to a depth of approximately
5 feet in the immediate vicinity of the septic tank drain field Three samples per
boring will be obtained ahead of the augers with Shelby tubes Additional borings
may be warranted if the investigation of the building (Task 700) indicates that there
is a separate discharge line(s) for the washdown waters SOP #5 details the
procedures for obtaining the shallow subsurface samples The samples will be
analyzed for PCBs and the volatile organics

The shallow subsurface investigation will require 1 to 2 days Modified level D
personnel protective equipment will be worn during this activity However,
respiratory protection will be worn if organic vapor concentrations in the breathing
zone exceed criteria included in section 7 0 of the HSP or if there is a potential for
dust/particulate generation

336 Surface Soil Sampling (Task 900)

Based on the knged concentration estimate and knged error of estimation maps
(constructed with the E&E data collected 10/86 and 7/87) (see Attachment 3-1) of
the MEW site, the sampling locations shown in Figure 3-2 were selected at the
property limits and in off-site suspect areas Analytical data from these sampling
locations will define the 10 and 25 ppm PCB concentration line

11
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TABLE 3-1
VOLATILE ORGANIC LIST

VOLATILES

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

Chloromethane
Bromomethane
Vinyl Chloride
Chlorethane
Methylene Chloride

Acetone
Carbon Disulfide
1 , 1 -Dichloroethene
1 , 1 -Dichloroe thane
trans- 1 ,2-Dichlorethene

Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachlonde

Vinyl Acetate
Bromodichloromethane
1 , 1 ,2,2-Tetrachlorethane
1 ,2-Dichloropropane
trans- 1 ,3-Dichloropropene

Tnchloroethene
Dibromochloromethane
1 , 1 ,2-Trichloroe thane
Benzene
cis- 1 ,3-Dichloropropene

2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachlorethene

Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

CAS
NUMBER

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5
10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5

110-75-8
75-25-2
591-78-6
108-10-1
127-18-4

108-88-3
108-90-7
100-41-4
100-42-5
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Figure 3-3 shows the additional sampling points outside of the site boundaries
Samples are designated (grouped) as either C (confirmational sample), R (run-off
area sample), or F (off-site sample) The placement of these samples is based on the
spatial variation analysis generated from the E&E data and the RES-FS site visit in
which the need for separate sampling environments (the "flat" site areas versus the
run-off areas) was recognized

The data from the analysis of these samples will be evaluated with respect to spatial
variation as separate regions Then a kriged analysis will be made on each region
and recommendations made for further sampling during phase II, if required

Two to three man sampling crews will obtain the samples at the approximate
locations designated on Figures 3-2 and 3-3 However, recent earth moving
activities have occurred behind the Cape Carpet property, as reported in RES-FS'
Historical Study Survey Consequently, surface samples will not be collected in areas
where soil was removed Following procedures outlined in S O P #5, a hand auger

,_. will be used to obtain samples at one foot intervals from the stockpiled soil (if
3 present) south of the Cape Carpet building

The samples will be obtained with disposable stainless steel spoons from a depth of
„•>; 0 to 6 inches The soil will be placed into pre-labeled, laboratory-cleaned, 6-8

ounce glass containers with teflon or foil lined lids The samples will be marked
with a unique sample number, as specified in section 6 0 of the QAPP, and placed
into ice chests Sampling data will be recorded in a bound field log immediately
after sampling Data which will be recorded includes

1 Sample number

2 Time

3 Sample team members

4 Visual observations

5 Location relative to the grid

6 PID readings at selected excavations and at the breathing zone (on-site
only)

Nondisposable sampling equipment will be decontaminated between each sample
location to prevent cross-contamination between samples Decontamination
procedures will include two rinses with an industrial detergent (Alconox or
equivalent), followed by a distilled water rinse 2 Q-

0§
Procedures for surface soil sampling and decontamination are included a s S O P s 4 oo3

and 9, respectively Sample custody procedures are included in section 7 0 of the {g Jo
QAPP 8

a.
The surface soil sampling will require 5 to 6 days Level D or modified level D
personal protective equipment will be worn during this activity, as specified in
section 7 0 of the HSP
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337 Sediment Sampling (Task 1000)

Sediment samples will be obtained from the ditches and swales potentially impacted
from site run-off Due to the effects the topography will have on contaminant
transport, these samples have been statistically evaluated separately from the surface
samples associated with Task 900 The initial sample locations will be located inside
contaminated areas shown by the EPA data and proceed downstream at 25 to 100
foot intervals depending on the proximity to the site The anticipated sampling
locations are indicated on Figures 3-2 and 3-3 as "R" (run-off area sample) Selected
run-off area samples which are located on the eastern slope of the property may not
be collected until phase II (Task 1100), depending on the results of the geophysical
survey (Task 500)

Two to three man sampling crews will obtain grab samples of the sediment from the
bottom of the ditch or swale (representative of the maximum contamination levels
based on erosional deposition of PCBs associated with sediment) The soil will be
placed into pre-labeled, laboratory cleaned, 6-8 ounce glass containers with teflon
or foil lined lids Sampling data will be recorded in a bound field log immediately
after sampling

To augment the sediment sampling data, a surface water sample will be obtained
from the marshy area between Wilson Road and Cape LaCroix Creek The sample
will be obtained by immersing a 1/2 liter amber glass container beneath the water
surface at a depth half-way between the surface and the bottom so that the bottom
sediment is not disturbed

The samples will be marked with a unique sample number, as specified in section
7 0 of the QAPP, and placed into ice chests The sediment samples will be analyzed
for PCBs only

Procedures for sediment sampling and decontamination are included as S O P s 6
and 9, respectively Sample custody procedures are included in section 7 0 of the
QAPP

The sediment sampling activity is expected to last 1 to 2 days Level D personal
protective equipment will be worn during this activity, as specified in section 7 0 of
the HSP

338 Monitoring Well Sampling (Task 1100)

Existing on-site monitoring wells Nos 3 (deep/bedrock) and 5 (shallow) have
previously been sampled by both the EPA and PRPs (See Figure 3-4) Results have
indicated on one occasion the presence of PCBs in the samples, however, it is
believed that PCB contaminated surface sediment may be contributing to the
analytical results as opposed to contamination representative of the aquifer RES-
FS will attempt to redevelop and purge the wells in order to remove the sediment so
that a representative sample of the formation water can be obtained The water
within the well will be agitated to suspend the sediment by raising and lowering a
stainless steel bailer through the full length of the water column A bladder pump
will be utilized to remove the water The length of time pumping will be dependent %
upon the yield of the individual wells and the amount of sediment present in the g §
water The redevelopment process will be ceased when water is visibly free of co 5

oo
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suspended sediments or when the overpumpmg efforts are no longer producing a
visible reduction in the sediment levels

After redevelopment, the wells will be allowed to recover for 12 to 24 hours The
wells will be sampled after the recovery period The sampling period may be
extended over several hours to allow the wells to recharge (especially MW-5) All
sample containers, except those for volatile organics, will receive a portion of the
water from each bailer so as to make sure all containers contain a portion of water
removed from each of the periods when there is water present in the well Two
one-liter sample aliquots will be obtained from each well, utilizing a teflon bailer
One of the aliquots will be filtered in the field utilizing a 0 45 micron filter
(Although the filtering of water samples for PCB analysis is not per CLP protocol,
the data generated will be used during the evaluation of potential groundwater
problems ) The remaining aliquot will not be filtered A separate sample will also
be obtained for volatile organic analysis This sample will not be filtered Field
measurements of pH, specific conductance and temperature measurements will be
obtained

The samples will be placed into prelabeled, laboratory cleaned glass containers with
teflon lined lids As specified in section 6 0 of the QAPP, the samples will be
marked with a unique sample number and placed into ice chests Sampling data
will be recorded in a bound field log immediately after sampling Data which will
be recorded includes

1 Sample number

2 Time

3 Sample team members

4 Visual observations

5 Depth to water prior to development

6 Depth to water after development

7 pH, temperature, specific conductance

Procedures for monitoring well sampling are included as S O P #8 fJJ

The monitoring well redevelopment and subsequent sampling will occur over a two ^ >
to three day period Level D personnel protective equipment will be worn during £• g"
this activity, as specified in section 7 0 of the HSP 8 3

OD _j
339 Sample Analysis (Task 1400) & ft

°
All soil matrix samples obtained from the surface, sediment and shallow subsurface °-
exploration sampling activities will be analyzed for PCBs utilizing ASTM method
3304-77 The groundwater samples will be analyzed for PCBs per ASTM method
3534-85 The soil matrix samples from the shallow subsurface exploration and
groundwater samples will also be analyzed for the volatile organics included in
Table 3-1 per EPA method 8240
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Duplicate samples will be obtained in the field at the rate of one per 20 samples per
matrix Field equipment blanks will obtained from each sampling team at the end
of each day of sampling Furthermore, split sampling with the U S EPA site
representative will be conducted at a frequency of 10% (maximum)

The analytical parameters for each task are included in Table 3-2 Analytical
procedures are included in section 9 0 of the QAPP Section 3 0 of the QAPP details
the type and rate of quality control samples which will be obtained

APR Laboratories will perform all of the chemical analyses for the phase I activities

3 4 PHASE II SITE INVESTIGATION

Activities which will be performed during phase II of the site investigation include

1 Task 310 - Mobilization

2 Task 600 - Trenching

3 Task 910 - Supplemental Surface Soil Sampling

4 Task 1010 - Supplemental Sediment Sampling

5 Task 1200 - Soil Boring for Depth Profiles

6 Task 1300 - Soil Properties Sampling

7 Task 1410 - Sample Analysis

Each of these activities is discussed below

341 Mobilization (Task 310)

Mobilization activities for phase II will be similar to the phase I mobilization
activities, with the exception that the grid will not be reestablished Additionally,
several of the support facilities may remain from phase I

Mobilization for phase II is expected to take 1 day Level D personnel protective
equipment will be worn as detailed in section 7 0 of the HSP

342 Trenching (Task 600)

As previously discussed in section 333 (Task 500), a geophysical survey will be
performed over the east end of the site to determine the absence or presence of
buried wastes The data will be plotted to determine areas of high conductance
and/or areas of high magnetic variability Based upon the contour plots, areas will
be selected for exploration The locations and numbers of trenches will be presented
to EPA for approval prior to phase II mobilization

°3
co 5
oo J
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TABLE 3 2
ANALYTICAL SUMMARY

MISSOURI ELECTRIC WORKS RI/FS

TASK TYPE OF SERVICE
ESI

QUANTITY (a) PARAMETERS

600 SUBSURFACE SOIL/WASTE PCBs (AROCHLOR 1260) (ASTH 3304 77)
VOLATILE ORCAHICS (EPA 8240)
VISUAL CLASSIFICATION

BOO SUBSURFACE SOIL 18 PCBs (AROCHLOR 1260) (ASTH 3304 77)
VOLATILE ORGANICS (EPA 8240)
VISUAL CLASSIFICATION

900/910 SURFACE SOIL (b) 68 PCBs (AROCHLOR 1260) (ASTH 3304 77)
VISUAL CLASSIFICATION

1000/1010 SEDIMENT SOIL (b) 113 PCBs (AROCHLOR 1260) (ASTH 3304 77)
VISUAL CLASSIFICATION

1100 GROUNOWATER PCBs (ASTH 3534 85)
VOLATILE ORGANICS (EPA 8240)
FIELD DETERMINATIONS pH, TEMPERATURE,
SPECIFIC CONDUCTANCE

1200 SOIL BORINGS 128 PCBs (AROCHLOR 1260) (ASTH 3304 77)
TRICHLOROETHANE, TRICHLOROETHYLENE,
HETHYLENE CHLORIDE (EPA 5030 + 8010)
VISUAL CLASSIFICATION

1300 SOIL 12 BTU (ASTH D240 64), DENSITY (COE EH1110 2 1906), CEC
(EPA 9080), PARTICLE SIZE DETERMINATION (0422 63), THERMAL
CONDUCTIVITY (C), X MOISTURE (ASTM 2216 80), pH (EPA 9045),
TOTAL CHLORIDES (EPA 9251), ATTERBERG LIMITS (ASIH D431B 84),
TOTAL HETALS (Al, As, Ba, Cd, Ca, Cr, Cu, Fe, Pb,
Hg, Hn, Hg, Ni, K, Se, Ag, Na, Zn)
VISUAL CLASSIFICATION

PROJECTED QUANTITIES. ACTUAL NUMBER OF SAMPLES HAY CHANGE BASED UPON FIELD CONDITIONS AND PHASE t ANALYTICAL RESULTS

ESTIMATED QUANTITIES BASED ON PHASE I PROJECTIONS ONLY THE QUANTITY OF SAMPLES WHICH WILL BE OBTAINED
DURING PHASE II IS DEPENDENT UPON THE PHASE I ANALYTICAL RESULTS

AS REFERENCED IN GEOTECHNICAL TESTING JOURNAL, VOL 6, MARCH DECEMBER 1983

S9880RJV
M3VV
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The excavation, sampling and analysis plan is designed to provide data on

1 Location of waste dump area samples

2 Physical states and types of waste

3 Chemical constituents of waste

4 Dimensions of waste deposits

5 Degree of soil contamination

Excavation will be done by backhoe under the guidelines of S O P #3 Backhoe
Trench Excavation, SOP #1 -Vapor Sampling Procedures, and Section 6 0 of the
QAPP

As the excavation progresses, a separate log sheet of each excavation will be kept and
the following recorded

1 Location relative to the 50-100 foot grid system

2 Soil cover depth and strata

3 Vapor concentrations

4 Depths of all strata

5 Strata appearance

6 Drum/transformer markings, condition and markings

7 Waste appearance and descriptions

8 Sample numbers, depths, and descriptions

9 Lateral boundaries of waste deposits

10 Reference to photographs taken

Excavation will proceed until wastes are encountered Samples may be taken at this
stage Excavation will further proceed until undisturbed soil beneath the waste is
encountered Contamination will be judged by disturbed strata, color, texture,
and/or vapor requirements An area of at least 10 sq ft of this undisturbed soil will
be exposed for characterization and possible sampling After sampling and
characterization are completed each excavation will be backfilled, utilizing the
backhoe The excavated materials will be placed back into the trench in the reverse '
order of removal, i e , last material excavated - first material backfilled ^

Personnel observing the trench excavations will stand upwind and at the end of the 5£
trench, in case of sidewall collapse Additionally, lighting will be provided, as -^ 3^.
necessary, in order to adequately observe and monitor the excavation 3

GO 5
00 3

<*3
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Initially, Level C personal protection will be worn during the trenching activity
.1 (See Section 7 0 of the HSP) Level B protection may be required if vapor

concentrations are too high or if special tasks warrant higher protection

The trenching activity will require 1 to 5 days, depending on the number of areas
excavated and the types of wastes encountered

343 Supplemental Surface Soil Sampling (Task 910)

Additional surface soil samples may be required if the first phase sampling and
analysis does not completely define the areal extent of the PCB contamination
Additional samples may also be required due to information gained during the
historical site survey

The surface soil sampling procedures will be identical to those listed in section 332

ag 344 Supplemental Sediment Sampling (Task 1010)

Additional sediment samples may be obtained from run-off areas if the first phase
sampling and analysis did not completely define the areal extent of the PCB

,4 contamination

The sediment sampling procedures will be identical to those listed in section 333

345 Soil Borings for Depth Profiles (Task 1200)

Soil borings will be performed to determine depth profiles of the PCB contamination
as well as organic solvents historically associated with the cleaning of equipment, i e ,
tnchloroethylene (TCE), tnchloroethane (TCA) and methylene chloride Eight soil
borings will be placed around EPA borings 1, 3, 4, 5, and 9 The borings will be
placed at 12 5 and 25 feet from the EPA borings in the north, south, east and west
directions, as indicated on Figure 3-5

The borings will be installed utilizing hand augers A decontaminated split spoon
sampler will be driven ahead of the auger bit to collect decontaminated samples at
one foot depth intervals for the upper two feet and at 0 5 foot intervals to the
maximum depth of the boring The depth and locations of the borings are indicated
on Figure 3-5

The samples will be placed into prelabeled, laboratory cleaned glass containers with rn
teflon or foil lined lids As specified in section 7 0 of the QAPP, the samples will $
be marked with a unique sample number and placed into ice chests Sampling data -^ j>.
will be recorded in a bound field log immediately after sampling Data which will g 9-
be recorded includes 8 5

oo
1 Sample number, location and depth -si £

o
2 Time 3.

3 Sample team members

4 Visual observations per USCS nomenclature
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5 PID readings in the borehole and at the breathing zone

Procedures for the soil boring activity is included as S O P #5 Decontamination
procedures are included as S O P #9

The soil boring is expected to require 2 to 3 days for completion Modified level D
personal protective equipment will be worn during this activity However,
respiratory protection will be worn if organic vapor concentrations in the breathing
zone exceed the limits included in section 7 0 of the HSP or if there is a potential
for dust/particulate generation RES-FS will continually monitor the organic vapors
during the soil boring activity with either a PID and/or FID

346 Soil Properties Sampling (Task 1300)

Samples will be collected from six locations, at a depth of 0 5 and 1 foot, to
characterize three general surface soil conditions that could impact remedial
alternatives The locations will be of the following surface soil conditions

1 Oil saturated areas
.rt

2 Deep gully areas located on the south side of the property and the north
side of the property behind the MEW building

3 Clay soil areas covered with grass (typical of the MEW yard)

For three sampling locations, one in each of the material types and at both the six
inch and one foot depth (i e six samples) the following tests will be performed

1 BTU testing

2 Soil density testing (wet and dry)

3 Cation exchange capacity (CEC)

4 Particle size determination (sieve analysis and hydrometer analysis)

5 Thermal conductivity measurements

For all 12 samples the following tests will be performed

1 Natural moisture content

2 Soil pH

3 Chloride concentration

4 Total metals concentration (see Table 3-3)

5 Atterberg limits (liquid and plastic limits)
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TABLE 3-3
INORGANIC ANALYTICAL PARAMETERS

PARAMETER

Aluminum
Arsenic
Barium

Cadmium
Calcium

Chromium
Copper

Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium

Silver
Sodium

Zinc

J

*33
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The samples will be obtained with either shovels, trowels or hand augers and Shelby
tubes per SOP #5 Non-disposable sampling equipment will be decontaminated
between samples as per S O P #9

The samples will be placed into prelabeled, laboratory cleaned glass containers with
teflon or foil lined lids As specified in section 7 0 of the QAPP, the samples will
be marked with a unique sample number and placed into ice chests Sampling data
will be recorded in a bound field log immediately after sampling Data which will
be recorded includes

1 Sample number, grid location and depth

2 Time

3 Sample team members

4 Visual observations per USCS nomenclature

5 PID readings in the excavation and m the breathing zone

The soil properties sampling will require one day for completion Modified level D
personal protective equipment will be worn as detailed in section 7 0 of the HSP

347 Sample Analysis (Task 1410)

All soil samples obtained from the trenches, borings and the supplemental soil and
sediment samples will be analyzed for PCBs utilizing ASTM method 3304-77
Selected samples from around each U S EPA bore hole will be analyzed for
trichloroethane (TCA), tnchloroethylene (TCE) and methylene chloride utilizing EPA
methods 5030 and 8010 The trench samples will be analyzed for the volatile organic
compounds in addition to PCBs

Duplicate samples will be obtained in the field at the rate of one per 20 samples per
sample matrix Field equipment blanks will be obtained from each sampling team
at the end of each day of sampling Furthermore, split sampling with the U S EPA
site representative will be conducted at a frequency of 10% (maximum)

The samples obtained in the soil properties sampling activity will be analyzed for the
following parameters ' ~—

Parameter Method m

BTU ASTM D42-80 3* ̂
Soil density testing (wet and dry) ASTM 2850-87 2 a.
Cation exchange capacity (CEC) EPA 9080 g §
Particle size determination (sieve analysis oo 3

and hydrometer analysis) ASTM D422-63 £! »
Thermal conductivity measurements Journal Geotechnical 8

Engineers Division, Vol a.
104-GT-10, October '78

Natural moisture content ASTM D2216-80
Soil pH EPA 9045
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Chloride concentration EPA 9250/51/52
Total metals concentration EPA 3050 + AA
Atterberg limits (liquid and plastic limits) ASTM D4318-84

The analytical parameters for each task are included in Table 3-2 Analytical
procedures are included in section 9 0 of the QAPP Section 3 0 of the QAPP details
the type and rate of quality control samples which will be obtained

APR Laboratories will perform all of the sample analyses except the geotechnical
parameters, i e, soil density, particle size determination, thermal conductivity
moisture content, and Atterberg limit McClelland Engineers will perform the
geotechnical analyses (Note the raw data generated from the physical properties
testing of soils will be submitted to Ms Pauletta France-Isetts, RPM for the MEW
site, prior to issuing the data as final)

3 5 DATA MANAGEMENT AND VALIDATION

351 Sample Locations and Numbering

As previously discussed, preliminary sample locations have been determined for the
phase I soil sampling and phase II soil boring activities The remaining sample
locations are dependent upon the results of the site observations or phase I analytical
data For instance, the location of the sediment sampling and soil properties
sampling will be determined in the field, based upon the judgement of the Program
Manager or On-site Coordinator

The exact locations of each sampling point will be described in a bound log book
along with a sketch, if necessary, that includes a minimum of two, and if possible
three, distance measurements The measurements will be referenced to the grid
stakes and/or from permanent ground features and landmarks The field
documentation procedures are discussed in section 7 1 of the QAPP

All pertinent sample collection data will also be recorded in the log The log books
will become part of the permanent project records

RES-FS will assign each sample a unique alphanumeric code, which will be
referenced on all subsequent correspondence and data The numbering system is
discussed in section 6 1 of the QAPP

3 5 2 Cham-of-Custody

Chain of custody record will be maintained at the job site, during sample transport
and at the laboratory Cham-of-custody procedures are detailed in section 7 1 3 of
the QAPP

353 Analytical Data Management -

The Program Manager will coordinate the analysis of the surface soil and sediment m
samples with the Laboratory Director in order to prioritize the critical samples which 3»
initially need to be analyzed to ensure that the cut-off level is reached during phase ^ ^
I Once the limits have been established, the analysis can be performed sequentially, 2 §-

O 3
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starting at the expected highest concentration until the analytical results indicate less
than 10 ppm PCBs for the surface samples and less than 25 ppm PCBs for the
borehole samples All of the samples from the boring closest to and downgradient
of each EPA borehole will be analyzed If the analytical results indicate greater
concentrations at depth, then all of the samples from the remaining seven borings
will be analyzed Surplus samples which do not have to be analyzed in order to
define the spatial extent of the contamination will be retained by the laboratory for
a period of one-year It should be noted that if sufficient surface soil samples are
not obtained and analyzed during phase I to define the cut-off level of 10 ppm,
additional surface soil samples will be obtained during phase II

The Program Manager will also communicate with the Laboratory Director to ensure
that samples which are shipped are received in good condition and that the
appropriate holding times for the samples are not exceeded (Note The holding
times are applicable to the water matrix samples and the soil matrix samples
designated for volatile organic analysis)

3 6 REMEDIAL INVESTIGATION REPORT

A RI Report will be generated which characterizes the site and summarizes the data
collected and conclusions drawn from all investigative areas Analytical data will be
reported tabularly referenced to figures and drawings All supporting data, i e
historical investigations, data packages, etc , will be included as Appendices

3 7 QUALITY ASSURANCE

All site activities and data will be managed in accordance with the Quality Assurance
Project Plan, which is included as Appendix B

3 8 TECHNICAL MANAGEMENT

Technical activities occur throughout the RI activities General management
responsibilities include

1 Establishment of project plans, approach and records, as required by
the Consent Order

2 Participation at review meetings with EPA

3 Preparation of weekly progress reports during the field activities and
monthly progress reports during non-field activities > >.

2§-4 Maintenance of the quality assurance programs g 2
oo

5 Coordination of subcontractors £
o
3.
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4 0 RISK ASSESSMENT

A Risk Assessment will be performed to quantify the risk to human health and the
environment posed by the site in the no-action scenario At this time the primary
indicator compound is PCB (Arochlor 1260) and the primary contaminant pathway
is migration of PCB contaminated sediment off-site due to run-off and/or tracking
or contaminants by humans or equipment Exposure points are the site itself and
adjacent soil surfaces through which the exposure scenarios of inhalation, dermal
exposure and incidental ingestion of contaminants could occur Populations at risk
include the work force at the MEW facility, the workers at the adjacent commercial
facilities, and the residence near the facility, and recreational users of the
downstream surface water bodies

These assumptions will be evaluated and developed in detail based upon the
information gained during the site investigation A Risk Assessment Planning
Document is included as Appendix D

88
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5 0 FEASIBTLTTY STUDY

RES-FS will perform a Feasibility Study of the MEW site The study will develop
specific remedial alternatives based on the data obtained during the site investigation
Initially 4 to 6 remedial technologies will be evaluated

A Feasibility Study Planning Document is included as Appendix E

It
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ATTACHMENT 3-1
GEOSTATISTICAL ANALYSIS OF THE MEW

PCB ANALYTICAL DATA

RES-FS has input the EPA generated surface soil data into a geostatistical modeling
program in order to optimize the surface sampling program The first step in the
modeling program required digitizing all of the existing data points into a format
(northing and easting) which were then read into the model In order to do this, the
existing E & E data (collected 10/86) had to be redefined from its "5 samples per 50
foot square" composited number to a single data point (defined as the center of the
composited block) In addition to this data, the soil boring data collected on 7/87,
was added to the data base Only the boring samples collected from 0-6" were
included in this analysis, but since these samples are true single point values as
opposed to the composite samples they increased the predictive capability of the
model This data is presented in Figure 1, which shows the posted data points

The next step in the modeling process was to generate a vanogram of the data,
which expresses the degree of spatial variation as a function of distance This is an
important step in the modeling process, because it establishes the degree of spatial
relationship between adjacent samples so that optimum interpolation and prediction
can be achieved (kngmg elipse) The vanograms used to create the kngmg elipse
are shown in Figures 2, 3, and 4 The general trend in the data shows a longer
range (approximately 230 feet) of spatial relationship in the east-west direction and
a very short range (approximately 98 feet) of spatial relationship in the north-south
direction The elipse generated by the amsotrophic rose (Figure 5) will be used to
make kriged estimates of the unknown areas between known data points

The kngmg elipse, generated through the vanogram analysis, is then applied to
individual blocks (at this site designated as 50' squares) in order to predict the
concentration of that block Using this anisotropy effect the concentration of the
block is estimated by "weighting" the field data based on its distance to the center
of the block and its relationship to the elipse

The results of this modeling are presented as both a kriged block map and a
concentration contours map (Figures 6 and 7) The block map shows the actual
predicted value (in ppm PCB) of each kriged block (all blocks with a value greater
than 10 ppm PCB) The contour map shows concentrations contours at two intervals,
10-50 ppm (each line representing 10 ppm) and 100-500 ppm (each line representing
100 ppm)

In addition to the concentration maps are the kriged error of estimation (EOE) maps,
both block and contour (Figures 8 and 9) The utility of EOE maps is to point out
the high predictive probability of the area within the known points (interpolated
concentration) and the low predictive probability outside of the known points
(extrapolated concentration) Based on the model, the sampling program for this
phase of work can be concentrated in areas where, on the EOE contour map, the
error of estimation increases rapidly (see Figure 9) __—

There are some conclusions drawn from the modeling of the E&E data which provide 3*
a basis for the sampling program described in this work plan i ^

Within the boundaries of the existing data the minimal spatial variation S &•
is 98 feet This number is an indication of the distance between o 3.
sampling points at which the predictive probabilities are still precise <£y

This number is used in this work plan to calculate sample locations and ~»l ^
numbers of samples "** g
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Grab samples as opposed to composite samples will be collected The
composite samples over a distance or area tends to smooth out trends
in the model and will therefore be detrimental in determining "action"
boundaries for remediation

Using Figure 9 as a guideline, the kngmg EOE of 1 3 will be
arbitrarily chosen as the upper limit of sampling confidence Therefore,
the area within the kriged EOE of 1 3 will be "grab" sampled for
confirmation of composite data and the area outside the kriged EOE of
1 3 and the areas of visual runoff (based on site visit and topography
maps) will be sampled separately as different environments Figure 10
indicates the kriged error of estimation threshold line of 1 3
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SO P *1
SEMT-OUALTTATIVE/OUANTITATIVE VAPOR SAMPLING PROCEDURES

GENERAL

During field activities at the site, on-site air quality monitoring will be performed
using the equipment described below Based upon an evaluation of the air
monitoring data, the type of work in progress and assessment of exposure etc , the
Health and Safety Officer may modify the levels of personnel, protection and
frequency of sampling and may modify or stop work as required to ensure safety

JOB SPECIFIC INSTRUMENTATION

Flame lonization Detector (FID) Instrument

Foxboro Century Organic Vapor Analyzer - Model OVA 128 with Factory
Mutual Research Corp strip chart recorder Used to measure trace amounts
of organic compounds in the air The FID is most sensitive to hydrocarbons
(including methane), somewhat less sensitive so compounds containing oxygen
and nitrogen Halogenated compounds also show a lower relative response than
nonhalogenated hydrocarbons PCBs will not be detected by this instrument

Specifications listed in attached SOP #1 A

Calibration This instrument will be recalibrated prior to each sampling event
or field usage (if the instrument is inactive for greater than 48 hours during
any sampling event it will be recalibrated)

Calibration will be done using a benzene standard span gas following the
calibration procedures attached in S O P #1 B

Photoionization Detector (PID) Instrument

Photovac Incorporated - Model TIP Used to detect trace concentrations of
certain organic gases and a few inorganic gases in the air The PID is most
sensitive to aromatic hydrocarbons, aliphatic amines, and unsaturated
chlorinated hydrocarbons

Carbonyl and unsaturated hydrocarbons, sulfides, ammonia, and the heavier
paraffins C- - C7 can also be detected but with a lesser degree of sensitivity
Methane, efnane and other light paraffins are not detected by the PID PCBs
will not be detected with this instrument

Specifications listed in attached SOP #1 C

Calibration This instrument will be recalibrated prior to each sampling event
or field usage (if the instrument is inactive for greater than 48 hours during
any sampling event it will be recalibrated) Calibration will be done using a
standard span gas

Explosimeter Instrument

MSA Combustion Gas and Oxygen Alarm - Model 260 Used to measure the
concentrations of flammable vapors and gases in the air Flammable gas
concentrations are measured as percentages of the Lower Explosive Limit
(LEL)

-
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S O P #1 (CONT ̂

Specifications listed in attached SOP #1 D

Calibration This instrument will be recalibrated prior to each sampling event
or field usage (if the instrument is inactive for greater than 48 hours during
any sampling event it will be recalibrated) Calibration will be done using
MSA Calibration Check Gas, following the calibration procedures attached in
SOP #1 E

INITIAL AIR QUALITY SURVEY

The semi-qualitative/quantitative monitoring procedures will include an initial
traverse of the site perimeter followed by a survey along two (2) perpendicular
traverses through the site interior Both PID and FID instrument readings will be
obtained at 25 foot intervals along the survey traverses The results of the survey
will be used to determine the appropriate levels of respiratory protection

TRENCHING

Subsurface sampling at hazardous waste sites can create hazards to both workers and
the public (for example, biodegradation of buried organic material may produce
flammable methane and buried drums or containers may contain flammable or toxic
liquids), consequently, adequate safety precautions must be followed

Minimum protection levels for initial trenching operations will be level C protection
This level may be modified depending on monitoring results or on information
gained during the geophysical investigation

When the waste is penetrated, the FID, PID and LEL instrument will be placed
immediately above or into the opening If the FID or PID reading is above 500 ppm
or if the LEL instrument reading is above 10% of the LEL, the excavation will be
immediately backfilled

If readings at the opening are below 500 ppm with both the FID and PID
instruments, the probes of both instruments will be moved to the level of the
personal breathing zone, three feet upwind of the opening If PID levels are above
background, level C respiratory protection will be required If readings exceed 5
ppm level B will be required

Subsequently, FID and PID readings will be taken at the breathing zone fifty feet
downwind of the opening to determine the possibility of off-site contamination
Additional readings at varied distances from the opening may be required If
downwind vapor concentrations are determined to be leaving the site at levels greater
than background, the excavation will be closed

Pu>
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S O P / / IA (Cont 'd )

GENERAL DESCRIPTION

The otfA-128 Analyser is designed to
detect and measure hazardous organic
vapors and gases found in most indus-
tries It has broad application since
it has a chemically resistant samoling
system and can be calibrated to almost
all organic vapors It can provide
accurate indication of gas concentra-
tion in one of three ranges 0 to 10
pom, 0 to 100 ppm, or 0 to 1000 pom
While designed as a lightweight por-
table instrument, it can be perma-
nently installed to monitor a fixed
point

The instrument utilizes the principle
of hydrogen flame lonization for detec-
tion and measurement of organic va-
pors. The instrument measures organic
vapor concentration by producing a
response to an unknown sample, which
can be related to a gas of known com-
position to which the instrument has
previously been calibrated. During
normal survey mode operation, a con-
tinuous sample is drawn into the probe
and transmitted to the detector cham-
ber by an internal pumping system.

The sample stream is metered and
passed through particle filters before
reaching the detector chamber Inside
the detector chamber, the sample is
exposed to a hydrogen flame which
ionizes the organic vapors When most
organic vapors burn, they leave posi-
tively charged carbon-containing ions
An electric field drives the ions to a
collecting electrode As the positive
ions are collected, a current corres-
ponding to the collection rate is gen-
erated. This current is measured with
a linear electrometer preamplifier
which has an output signal propor-
tional to the ionization current A
signal conditioning amplifier is used
to amplify the signal from the preamp
and to condition it for subsequent
meter or external recorder display
The display is an integral part of the
Probe/Readout Assembly and has 270
scale deflection.

In general, the hydrogen flame ioniza-
tion detector is more sensitive for
hydrocarbons than any other class of
organic compounds The response of
the OVA varies from compound to com-
pound, but gives repeatable results
with all types of hydrocarbons, i e ,
saturated hydrocarbons (alkanes), un-
saturated hydrocarbons (alkenes and
alkynes) and aromatic hydrocarbons

SIDE PACK ASSEMBLY

RECORDED
CONNECTOR

IGNITER BUTTON
EARPHONE JACK

SAMPLE
CONNECTOR

READOUT
CONNECTOR

PROBE READOUT
ASSEMBLY

UMBILICAL CORD

b
2.

RE-ILL CONNECTOR

FIGURE 2 A
PORTABLE ORGANIC VAPOR ANALYZZR



SOP #1A (Cont'd)

MI 611-132
Page 3

Typical response of various hydrocar-
bons, relative to methane is as fol-
lows •

Compound,-^ Relative Response (percent)

Methane 100 (reference)
Hexane 70
Propane 64
N-butane 61
N-pentane - 10-0
Ethylene 85
Acetylene 200
Benzene 150
Toluene - 120
Ethane 90

.Compounds containing oxygen, such as
alcohols, ethers, aldehydes, carbolic
acid and esters give a lower response
than that observed for hydrocarbons
This is particularly noticeable with
compounds having a high ratio of oxygen
to carbon such 'as the lower members of
each series which have one, two or three
carbons With compounds containing
higher numbers of carbons, the effect is
diminished to such an extent that the
response is similar to that of the corres-
ponding hydrocarbons

Nitrogen-containing compounds (i e ,
amines, amides, and nitriles) respond in
a manner similar to that observed for
oxygenated materials Halogenated com-
pounds also show a lower relative re-
sponse as compared with hydrocarbons
Materials containing no hydrogen, such
as carbon tetrachloride, give the lowest
response, the presence of hydrogen in
the compounds results in higher relative
responses Thus, CHC13 gives a much
higher response than does CC14 As in
the other cases, when the carbon to halo-
gen ratio is 5 1 or greater, the response
will be similar to that observed for
simple hydrocarbons

*NOT£ Each OVA detector will have
slightly different responses for
organic vapors relative to methane
The user should determine responses
for his individual instrument
The typical response of various com-
pounds relative to methane is as fol-
lows

KETONES
Acetone
Methyl ethyl ketone
Methyl isobutyl ketone

ALCOHOLS
Methyl alcohol
Ethyl
Isopropyl

HALOGEN COMPOUNDS
Carbon tetrachloride
Chlorofom
Tr ichloroethylene
Vinyl chloride

60
30
100

15
25
65

10
65
70
35

The OVA has negligible response to car-
bon monoxide and carbon dioxide which,
due to their structure, do not produce
appreciable ions in the detector flame
Thus, other organic materials may be
analyzed in the presence of CO and CO.

Applications

(1) Measurement of most toxic organic
vapors present in industry for
compliance with Occupational
Safety and Health Administration
(OSHA) requirements

(2)- Evaluation and monitoring appli-
cations in the air pollution field

(3) Source identification and measure-
ment for fugitive emissions
(leaks) as defined by EPA

(4) Forensic science applications

(5) Controlling and monitoring atmo-
spheres in manufacturing and pack-
aging operations

(6) Leak detection related to vola-
tile fuel handling equipment

(7) Monitoring the background level
of organic vapors at hazardous
waste sites

(8) Quality control procedures geared
to leak checking, pressurized
system checks, combustion effi-
ciency checks, etc

Major Features

The basic instrument consists of two
major assemblies, the Probe/Readout
Assembly and the Side Pack Assembly
(See Figure 2). The recorder is op-
tional on all models, but is normally
used with all instruments which incor-
porate the GC Option The output
meter and alarm level adjustments are
incorporated in the Probe/Readout
Assembly

The Side Pack Assembly contains the
remaining operating controls and in-
dicators, electronic circuitry, detec-
tor chamber, hydrogen fuel supply, and
electrical power supply

II
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Other major feat-ires are linear scale
readout, approximately two second re-
sponse time and portable operating
time of 8 hours tor fuel supply and
battery pac< A battery test feature
allows" charge condition to be read on
the meter Hydrogen flame-out is sig-
nified by an aud.ble alarm plus a vi-
sual indication on the meter The
instrument contains a frequency modu-
latea detect.on alarm which can be
preset to sound at a desired concentra-
tion level The frequency of the detec-
tion alarn varies as a function of de-
tected level giving an audible indica-
tion of organic vapor concentration.
An earphone is provided to allow the
operator to hear the alarm in noisy
areas or to avoid disturbing workers

During use, the Side Pack Assembly can
be carried by the operator on either
his left or right side or as a back
pack. The Probe/Readout Assembly can
be detached from the Side Pack Assem-
bly and disassembled foe transport and
storage.

Standard Accessories

A variety of sampling fixtures can be
used In addition, small diameter
tubing can be used for remote sampling
or electrically insulated flexible
extensions can be used for places that
are difficult to reach.

Telescoping Probe
Probe length can be increased or de-
er-eased over a 22 to 30 inch range to
suit the individual user. A knurled
locking nut is used to lock the probe
at the desired length. The probe is
attached to the Readout Assembly
When appropriate, the probe is re-
placed witn a Close Area Sampler, which
is supplied as a standard accessory

Sampling Accessories
Part Number Description

510125-1 Close area sampler -
Connects directly to the
readout assembly

510035-1 Telescoping wand -
Aa]ustaole length -ac-
commodates the probe
listed below

510126-1 Tubular area sampler -
Used with the tele-
scoping wand

Participate Filters
The primary filter of porous stainless
steel is located behind the sample
inlet connector (see Side Pack Assem-
bly drawing) In addition, a replace-
able porous metal filter is installed
in the 'close area' sampler

Carrying Case

An instrument carrying case is pro-
vided to transport, ship and store the
disassembled Probe/Readout Assembly,
the Side Pack Assembly and other equip-
ment

Specifications
READOUT 0 to 10, 0 to 100, 0 to 1000

ppm (linear)
SAMPLE FLOW RATE 1 1/2 to 2 1/2

litre per minute at 22°C, 760 ma,
using close area sampler

RESPONSE TIME Approximately 2
seconds for 90% of final read-
ing

PRIMARY ELECTRICAL POWER. 12 volt
(nominal) battery pack.

FUEL SUPPLY Approximately 75 mL
volume tank of pure hydrogen,
maximum pressure 2400 psig, fill-
able in case

HYDROGEN FLOW RATE Factory set
12 5 ±05 mL/iain (minus GC op-
tion) 11 0 +0 5 mL/min (GC
models)

PORTABLE OPERATING TIME Minimum S
hours with battery fully charged,
hydrogen pressure at 1800 psig

PHYSICAL DIMENSIONS 9' x 12' x 5*
(229 mm x 305 ma x 127 mm)
Sidepack only

WEIGHT 12 pounds (5 5 kg)
(sidepack and hand-held probe
assembly)

DETECTION ALARM Audible alarm plus
meter indication User preset to
desired level

FLAME-OUT ALARM Audible alarm plus
meter indication (needxe dross
off scale in negative direction)

BATTERY TEST Battery charge condi-
tion indicated on readout meter
Upon activation of momentary con-
tact switch, a meter reading
above the indicator line means
tnat there is 4 hours minimum
ser/ice life remaining (at 22 C)

FILTERS In-line sintered metal fil-
ters will remove particles larger
than 10 microns.

OPERATING TEMPERATURE RANGE
40°<_

10°C to

§i
o
3.

MINIMUM AMBIENT TtMPERATURb 15UC for
Flame Ignition (coldstart)

ACCUH^C' Based on the use of a cali-
bration gas> for each range
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Cal ibcaz .o r
Te-ne °C

20 ts : =
20 to :s -J 13 40

1= 954 Zffict
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RELATIVE Hul.DI--'
on accurac.
full scj-e

RECORDED OU"1?'-- 0 =3 5 volts
MINIMUM OETIC7Ad_r _:HI~ (1E~i«NE)

0 2 pom
STANDARD ACCESSORIES

1 Instrument carrying and
storage caae

2 Hydrogen f.el filling hose
Assemoly

3. Battery clacger
4 Eacpnone
5 Various samoling fixtures
6 Maintenance tool Kit
7 Operators aanual [2 eacn)
8 Padded leather carrying straps

MI 6U-1

in % of
•d dual Full Scale
x. xio xioo

-23 -10
~20

»<OUU3En CARRYINGS

TUBULAR
SAMPLED

r

HYDROGEN
RULING
HOSE

PROBE ASSEMBLY
(AOJ LENGTH)

BRUSH WRENCHES COLUMN
BATTERY
CHARGER ;

BO.
0§

oa.
FIGURE 3

OVA-128 ANALYZES COMPONENTS 7
(Gas Chcooacograpn Model Shown)
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OPERATING PROCEDURES

Controls and Indicators
SidepacJc Assembly

1) INSTV3ATT Test Switch* - Three
position toggle switch controls
all instrument electrical power
except the pump and alarm power
It also pec-aits display of the
battery charge condition on the
readout meter

2} PUMP (ON/OFF) Switch* - Toggle
switch controls power to the inter-
nal pump and audio alarms.

3) Igniter Switch - Momentary push
button switch connects power to
the igniter coil in the detector
chamber and simultaneously dis-
connects power to pump.

4) CALIBRATE Switch (range selector)
-Selects the desired range XI
(0 to 10 ppm), X10 (0 to 100 ppm) ;
X100 (0 to 1000 ppm).

5) CALIBRATE ADJUST (zero) Knob -Po-
tentiometer used to 'zero* the
instrument.

6) GAS SELECT KNOB (span control) -
Ten-turn dial readout potentio-
meter sets the gain of the instru-
ment (commonly referred to as
span control}.

7) Recorder Connector - Five-pin
connector used to connect the
instrument to an external recor-
der with the following pin connec-
tions.

Pin E - + 12 V dc
Pin H - Ground
Pin B - Signal 0 to 5 V dc

3) Charger Connector - BNC connector
used to connect the battery pack
to the battery charger

9) HYDROGtN TANK VALVE - Valve used
to supply or close off the fuel
supply from the hydrogen tank.

12) HYDROGEN SUPPLY PRESSuRE Indica-
tor - Low pressure gauge used to
monitor hydrogen pressure at the
capillary restrictor

13) SAMPLE FLOW RATE Indicator -
Indicator po monitor the sample
flow rate

14) REFILL CONNECTION - h in AN fit-
ting to connect tfre hydrogen re-
fill hose to the instrument

15) REFILL VAJ.VE - Valve to open one
end of the instrument fuel tank
for refilling- with hydrogen.

16) EARPHONE JACK - Used to connect
the earphone, speaker is disabled
when earphone is used.

17} VOLUME Knob - Potentiometer ad-
justs the volume of the internal
speaker and earphone

18) Readout and Sample Connectors -
Used to connect the sample hose
and umbilical cord from the Probe/
Readout to the Side Pack.

Controls and Indicators

Probe/Readout Assembly
1) Meter - Linear scaled 270° meter

displays the output signal level
in ppm

2) Alarm Level Adjust Knob - Poten-
tiometer (located on the back of
the Readout Assembly) is used to
set the concentration level at
which the audible alarm is actu-
ated.

10) HYDROGEN TANK PRESSURE Indica-
tor - High pressure gauge mea-
sures pressure in the hydrogen
fuel tank wnich is an indication
of fuel supply

11) HYDROGEN SUPPLY VALVE - Valve
used to supply or close off hy-
drogen fuel to the detector cham-
ber.

S-
vO ~*
oo 5
oa.

•Special Switch - switch handle must be
pulled to ciange position This pre-
vents acs.deical movement
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Startup Procedure

a)

b)

Connect the Probe/Readout
bly_ to the Sidepack Assembly by
Attaching the" sample line* and
electronic jack to the

c)

d)

«)

f)

Select the desired sample probe
(close area sampler or telescop-
iuft^probe) and- connect the probe
hanale Before tightening the
knurled nut, check -that the probe
accessory is firmly seated
against the flat seals in the
probe handle and in the tip of
the telescoping probe

Move the Instr/Batt Switch to the
test position The meter needle
should move to a point beyond the
white line, indicating that the
integral battery has mor^-than 4
hours of -operating life before
recharging is necessary

Move the Instr/Batt Switch to the
•ON' position and allow a S minute
warn-up ~

Turn the Pumo Switch on

Use the Calibrate Adiust knob to
set the meter needle to the level
deb* red for activating the audi-
ble alarm If this alarm level
is other than zero, the Calibrate
Switch must be -set to the appro-
priate range

Turn the Volume Knob fully clock-
wise.

Using the Alarm Level Adiust knob,
turn the unoo until the audible
alarm is activated. >•

Move the Calibrate Switch to XI
and adjust the meter reading to
zero using the Calibrate Adiust
(zero knob)

Open the hydrogen Tank Valve 1 or
2 turns and observe the reading
orr the Hydrogen Tank Pressure
indicator (Approximately 150
psi of pressure is required for
each hour of operation)

1
Open the Hydrogen Supply Valve 1
or 2 turns and observe the read-,.
ing on the Hydrooen Supply Pres-
sure Indicator The reading
should be between 8 and "12 psi.

Note. With GC instrument, a column
or jumper must be installed

g)

h)

i)

3)

1) After approximately one minute,
depress the Igniter Button until
the hydrogen flame lights The
meter needle will travel upscale
and begin to read 'Total Organic
Vapors" Caution Do not depress
igniter for more than 6 seconds
If flame does not ignite, wait
one minute and try again

m) The instrument is ready for use
NOTE If the ambient background
organic vapors are 'zeroed out"
using the Calibrate Adiuat knob,
the meter needle may move off-
scale in the negative direction
when the OVA is moved to a loca-
tion with lower background If
the OVA is to be used in the 0 to
10 ppm range, it should be
'zeroed' in an area with very low
background A charcoal filter
(Part No. 510095-1) can be used
to generate the clean background
sample

Operating Procedures

Tiie following procedure describes opera-
tion of tne OVA in the "Survey Mode"
to detect total organic vapors

a) Set the CALIBRATE Switch to the
desired range Survey the areas
of interest while observing the
meter and/or listening for the
audible alarn indication For
ease of operation, carry the Side
Pack Assembly positioned on the
side opposite the hand which holds
the Probe/Readout Assembly For
broad surveys outdoors, the pick-
up fixture should be positioned
several feet above ground level
When making quantitative readings
or pinpointing, the pickup fix-
ture should be positioned at the
point of interest

b) When organic vapors are detected,
the meter pointer will move up-
scale and the audible a lam will
sound when the setpoint is ex-
ceeded. The frequency of the
alarm will increase as the detec-
tion level increases

03
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If the flame-out alarm is actuated,
check that the pump is running, then
press the igniter button Under nor-
mal conditions, flame-out results from
sampling a gas mixture that is above
the lower explosve level which causes
the hydrogen flame to extinguish If
this is the case, reignition is all
that is required to resume monitoring
Another possible cause for flame-out
is restriction of the sample flow line
which would not allow sufficient air
into the chamber to support combus-
tion The normal cause foe such re-
striction is a clogged particle fil-
ter.

- i —
It should be noted that the chamber
exhaust port is on the bottom of the
case and blocking this port with the
hand will cause fluctuations and/or
flame-out.

Shut Down Procedure

The following procedure should be fol-
lowed for shut down of the equipment.

f

A. Close HYDROGEN TANK VALVE
B. Close HYDROGEN SUPPLY VALVE
C. Move INSTR Switch to OFF
D. Wait 5 seconds and move PUMP

Switcn to OFF INSTRUMENT IS NOW
IN A SHUT DOWN CONFIGURATION

Fuel Refilling

NOTE Use PREPURIFIED or ZERO grade
hydrogen (certified total hydro-
carbons as methane <0.5 ppm
recommended).

A) The instrument and the charger
should oe completely shut down
during hydrogen tank refilling
ooerations Refilling should be
done in a ventilated area. THERE
SHOULD BE NO POTENTIAL IGNITERS
OR FLAME IN THE ARhA.

b) If you are making the first fill-
ing on tie instrument oc if the
filling hose has been allowed to
fill with air, the filling hose
should be purged with hydrogen
prior to filling the instrument
tank This purging is not re-
quired for subsequent fillings.

c) The filling hose assembly should
be left attached to -the hydrogen
supply tank when possible. En-
sure tiat tne FILL/BLtEU Valve on
tie instrument end of the hose is
in the OFF position Connect the
hose to the refill connection on
tie S..de Pack nssemoly.

d) Open the hydrogen supply bottle
valve slightly Open the RErlLL
VALVE and the HYDROGEN TANK VALVE
on the instrument panel and place
the FILL/BLEED Valve on the fill-
ing hose assembly in the FILL
position. The pressure in the
instrument tank will be ind.cated
on the HYDROGEN TANK PRESSURE
Indicator

e) After the instrument fuel tank is
filled, close the REFILL VALVE on
the panel, the FILL/BLEED Val/e
on tne filling hose assembly and
the hydroge^ supply battle valve

I
f) The hydrogen trapped in the hose

should now be bled off to atao-
spheric pressure CAUTION should
be used in ithis operation as de-
scribed in (Step (g) below, since
the hose will contain a signifi-
cant amount of hydrogen at high
pressure

g) The hose is bled by turning the
FILL/BLEED Valve on the filling
hose assembly to the BLEED pos.-
tion After the hose is bled
down to ataospheric pressure, the
FILL/BLEED Valve should be turned
to the FILL position to allow the
hydrogen trapped in the connec-
tion fittings to go into the hose
assembly Then, again, tun the
FILL/BLEED ,Valve to the BLEED
position and exhaust the trapped
hydrogen Then turn the FILL/
BLEED Valve to OFF to keep the
hydrogen at one atmosphere in the
hose so that at the time of the
next filling there will be no air
trapped in tie filling line

h) Close the HYDROGEN TANK VALVE
i

i) With the HYDROGEN TANK VALVE and
the HYDROGEN SUPPLY VAL/l. closed,
a small amount of HYDROGEN at
high pressure will be present in
the regulators and plumbing As
a leak check, observe the HYDRO-
GEN TANK PRESSURE Indicator while
the remaincer of the system is
shut down and ensure that the
pressure reading does not de-
crease raoidl/ (more than 350
psi/h) which would indicate a
significant leak in the supply
system

Battery Charging

WARNING Never charge in a hazardous
e n v i r o n m e n t
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a) Plug cha rge r connector into
ma t ing connector on ba t t e ry cover
and inser t ac plug into 115 V ac
wall outlet
f .-»

b) Move the battery charger switch
to the ON position The lamp
above the switch button should
illuminate

c) Battery charge condition is indi-
cated by the meter on the front
panel of the charger, meter will
deflect to the left when
charging When fully charged,
the pointer will be in line with
'charged* marker above the scale

d) Approximately one hour of
charging time is required for
each hour of operation However,
an overnight charge is recom-
mended The charger can be left
on indefinitely without damaging
the batteries When finished,
move the battery charger switch
to OFF and disconnect from the
Side Pacx Assembly.

THE FOLLOWING ARE SPECIAL INSTRUCTIONS
FOR RECHARGING BATTERIES WHILH HAVE
BEEN COMPLETELY DISCHARGED

It has been established that the above
battery charging procedures may not be
effective when the operator has
allowed the battery to COMPLETELY dis-
charge

When this happens and the above proce-
dures fail to charge the battery, per-
form the following additional steps

e) Remove the battery from the in-
strument case

£} Connect to any variable dc power,
supply

9) Apply 40 volts at h ampere maxi-
mum.

h) Observe the power supply meter
As soon as the cattery begins to
draw current, gradually reduce
the power maintaining -j A maximum
until the meter reads approxi-
mately 15 volts

NOTE. The time required to reach the
15 volt reading will depend on
degree of discharge

a) Repeat steps (a), (b), (c),
(d) above to complete the
charging cycle

and

SUMMARY OF OPERATING
PROCEDURES
Start Up

a) Check battery condition by moving
the INSTR Switch to the BATT posi-
tion

b) Move INSTR Switch to ON and allow
five (5) minutes to warm-up

c) Use the Calibrate Adiust knob to
set the meter needle to the level
desired for activating the audi-
ble alarm If this alarm level
is other than zero, the Calibrate
Switch must be set to the appro-
priate range

d) Turn the Volume Knob fully clock-
wise

e) Using the Alarm Level Adiust knob,
turn the knob until the audible
alarm is activated

f) Set CALIBRATE Switch to XI posi-
tion, use CALIBRATE Knob and set
meter to read 0.

g) Move PUMP Switch to ON position,
then place instrument panel in
vertical position and check SAM-
PLE FLOW RATE indication The
normal range is 1 5 to 2 5 units
If less, check filters

h) Open the HYDROGEN TANK VALVE and
the HYDROGEN SUPPLY VALVE rfait
one minute for hydrogen to purge
the system

i) Depress Igniter Button until bur-
ner lights Do not depress Igni-
ter Button for more than six se-
conds (If burner does not ig-
nite, let hydgrogen flow for one
minute and again attempt igni-
tion }

3) Use CALIBRATE Knob to "zero" out
ambient background For maximum
sensitivity below 10 ppm, set
CALIBRATE Switch to XI and read-
just zero on meter To avoid
false flame-out alarm indication,
set meter to 1 ppm with CALIBRATE
Knob and make differential read-
ings from there.

Shut Down

a) Close the HYDROGEN SUPPLY VALVE

b) Close the HYDROGEN TANK VALVE

c) Move the INSTR Switch and PUMP
Switcn to OFF

d) Instrument is now in shut down
configuration
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CALIBRATION Calibration Standards

Recalibration to Various Organic
Vapors

The OVA 128 is cacable of resnonding
to nearly all organic compounds At
tne time at manufacture, the analyzer
is calibrated to mixtures or methane
in air For precise analysis it 13
necessary to recalibrate with fie spe-
c.fic compound of interest. The CAS
SEi^CT control is used to set the elec-
tronic gain for a particular compound

The instrument is recalibrated using a
mixture of a specific vapor in air,
with known concentration. After the
instrument is in operation and the
normal background is zeroed, draw a
sample of the calibration gas into the
instrument. The GAS SELECT Knob on
the panel is then used to set the read-
out meter indication to correspond to
the concentration of the calibation
gas mixture

The instrument has now been calibrated
to the vapor mixture Being used.
After this adjustment, the setting on
the 'digidial* should be recorded for
that particular organic vapor com-
pound This exercise can be performed
foe a large variety of compounds,
thereby generating a "library" which
can be used for future reference with-
out need for additional calibration
standards.

To read a particular compound, tne CAS
SELZC7 control is turned to the prede-
termined setting for the compound
Cal.taracion on anv one ranee automaei-

^ cal.brates the othe1- two ranges

Using Empirical Data

Relative response data can be used to
estimate the concentration of a vapor
without need to recalibrate the ana-
lyzer With the instrument calibrated
to methane, obtain the concentration
reaoing for a calibration sample ot
the test vapor The response factor
(R) in percent, for that vapor is

„ _ Actual Concentrationt\ m ™ î >̂ M̂
Measured Concentration

To determine the concentration of an
unknown sample of that vapor, multiply
the measured concentration by R

Commercial Standards

Commercially available standard sam-
ples offer the most convenience and
are recommenced for the most precise
analyses Always remember to ootain
the desired vapor in an air bac*c-ound
Samples should be drawn from tie c/l-i-
der into a collapsed sample bag, then
drawn from the bag by the instrument
to prevent a pressure or vacuum at the
sample inlet

Preparation of Standards

The following procedure is for genera-
ting calibration standards as an alter-
native to using commercial mixtures.

Obtain a five (.5) gallon glass bottle
and determine its volume by measuring
the volume of water needed to fill it
(use of a 1000 mL graduated cylinder
is convenient). Another approach is
to weigh the empty bottle, fill it
with water and weigh- again The dif-
ference between the two values is tne
weight of water By multiplying the
weight of water in pounds by 0 455,
obtain the volume of the bottle in
liters ETipty the water and allow the
bottle to dry Place a one-foot piece
of Teflon tubing in the flask to aid
in mixing the vapors uniformly with
the air The volume of such a bottle
should be about 20 liters, which is
20,000 mL If tKe volume were 20,000
mL, then a 2 mL samcle of a gas would
be equivalent to 200 mL per 2 million
mL or 100 ppm (V/V) Use of a gas
tignt Syringe, reacable in 0 01 in.,
allows the preparation of mixtures in
the 1-2 pp-n range, which are sufi.-
cient for the quantitative estimation
of concentrations A plastic stopper
is loosely fitted to the tip of the
bottle The needle of the syr.-ge is
placed inside the jug nee1* and the
stopoer squeezed against the needle to
decrease leakage during samole intro-
duction Inject the sample into the
bottle and withdraw the needle without
removing the stopper Tighter the
stopper and shake" the bottle for a few
minutes with sufficient vigor that the
plastic tuoing in the bottle joves
around to ensure good mixture or tne
vapors WICT the air

I
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Calculations

T m Volume Concentration X Molecular Weioht X System Volume
J Density X Molar Volume at STP*

. (CT (MVO (V)
(D) (V)

Using the Ideal Gas Law, PV-RT, the
molar volume of any gas at STP (25 C
and 1 atm) is

V - ̂ S
Universal Gas Constant x Temperature

Pressure

08206 afn)1

mol K J
(298 K)

1 atm

- (24.47 L) (mol"1)

Therefore, the in3«ction volume neces-
sary to prepare 1 liter of a 100 ppm
sample of hexane would be

Inaction Volume , (100 Pf) 1 ( 8 6 18 q) ( m o l ) 1 f l nter)
l(0659g) (mL*1)] t(24.47L) (raol'1) Jl ( 0 6 5 9 g )

- 0.534

t(24.47L) (raol"1)] i (1000 mL)

• STP - Standard Temperature and Pressure

Primary Calibration for Methane

Internal electronic adjustments are
provided to calibrate and align the
circuits After initial factory cali-
bration, it should not be necessary to
repeat the calibration unless the ana-
lyzer undergoes repairs which affect
calibration If the OVA 128 will be
extensively used for analysis of a
sample other than methane, recalibra-
tion of the electronics (after reset-
ting the GAS SELECT CONTROL) may
result in better accuracy See
Recalibration to Various Organic
Vapors above

Primary calibration of this instrument
is accomplisnea at cne ractuiy uoiiiy
methane-in-air, sample gases

1
0

V^
R 31 R 32 R 33 R 38

13 FIGURE 4
LOCATION OF ELECTRONIC ADJUSTMENTS
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Calibration Using Known Samples
for Each Range (Refer to Figure 4)

Calibration Using a Single Sample
Calibration (Refer to Figure 4)

The aocut-acy stated under Specifica-
tions is obtained when the instrument
is calibrated with known concentra-
tions for each range Prepare sepa-

1 rate samples of methane-in-air in
k these concentration ranges 7 to 10
ppm, 90 to 100 ppra, and 900 to 1000
-ppm Calibrate fie instrument as fol-
lows

a) Place the instrument in normal
operation and allow a minimum of
15 minutes for warm-up and sta-
bilization

., b) Set the GAS SELECT control to
200.

' c) Set the CALIBRATE Switch to XI
V

,d) Set the CALIBRATE ADJUST (Zero)
Knob so that the meter rtads zero.

e) Check that the meter reads zero
on the X10 and 2100 ranges.

f) Set the CALIBRATE Switch to XI
and introduce the sample with
Known concentration in the 7 to
10 ppm range

9} Adjust R31 so that the meter read-
ing corresponds to the sample
concentration

h) Set the CALIBRATE Switch to X10
and introduce the sample with
known concentration in the 90 to
100 ppm range

1} Adjust R32 so that the meter read-
ing corresponds to the sample
concentration.

3) Set tie CALIBRATE Switch to X100
and introduce the sample with
known concentration in the 900 to
1000 ppm range

tc] Adjust R33 so that the meter read-
ing corresponds to the sample
concentration.

1) The instrument is now calibrated
for methane and ready for ser-
vice

Calibration may be accomplished using
a single known sample of methane in
air in the range of 90 to 100 ppm
This may not provide the accuracy
stated under specifications but is
adequate for field survey work

a) Place instrument in normal opera-
tion with CALIBRATE Switch set to
X10 and GAS SELECT control set to
300

b) Use the CALIBRATE ADJUST (zero
Knob to adjust the meter reaaing
to zero.

c) Introduce a methane sample of a
known concentration (between 90
and 100 ppm not to exceed 100
ppra) and adjust trimpot R-32 so
the meter reading corresponds to
the known sample.

d) This sets the instrument gain for
methane with the panel mounted
gain adjustment (GAS SELECT) set
at a reference number of 300

•} Turn Off HYDROGEN SUPPLY VALVE to
put out flame.

f} Leave CALIBRATE Switch on X10
position and use CALIBRATE ADJUST
(zero) Knob to adjust meter read-
ing to 4 ppm

g) Place CALIBRATE Switch in XI posi-
tion and using trimpot R-31 ad-
just meter reading to 4 ppm

h) Move CALIBRATE Switch to X10 posi-
tion again Use CALIBRATE ADJUST
(zero) Knob to adjust meter to a
reading of 40 ppm.

1) Move CALIBRATE Switch to X100
posit.on and use trimpot R-33 to
adjust meter reading to 40 ppm

3) Move CALIBRATE ADJUST (zero) Knob
to adjust meter reading to zero

k) Unit is now balanced from range
to range, calibrated to methane,
and ready to be placed in normal
service
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GENERAL '
Size

Weight

Detector type

Safety approvals

PNEUMATIC
Inlet flowrate

Inlet fining

Inlet filter

ELECTRICAL
Display

Battery type

Charge/discharge time

Low battery indication

Signal outputs

External power

PERFORMANCE
Range

Detection limit

Lineanty

Response time

Precision

TIP* SPECIFICATIONS

45 cm (18") long
6 3 cm (2 5") diameter (maximum)

1 5 Kg (3 Ibs) approximately

Photoionizauon 10 6 eV
UHF excited electrodeless discharge tube

Applications pending

275 mUmin approximately

1/8" stainless steel Swagelok™

15pm replaceable-stainless steel cartridge

3 1/2-digrt liquid crystal (0 0 to 1999 counts), illuminated

NiCd

16 hr/4 hr approximately charger provided

at 95% discharge

1 Volt FS. analog concentration, and
modulated pulse for external (optional) earphone

12 Volt DC 0 4 A. (TIP* has internal regulation)

0 — 2000 ppm ~i
i

0 05 ppm (benzene) ~
i

0 — 100 ppm. ±10% j-
100 — 1000 ppm, ±15% (see chart) ]

••

3 sec (10% to 90% FS 10 ppm benzene)

1% (10 ppm benzene)

DETECTABLE COMPOUNDS
These include virtually all gases and vapors whose tonization potential is below 10 6 eV Such a range encompasses
a ve-y large number of solvent materais and some important pollutant species including benzene vinyl chloride hydrogen
sulfice etnylene oxide arsme and pnosphme
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FIGURE 1 — MSA MODEL 260 CONTROL PANEL

I. CAUTIONS AND LIMITATIONS

Prior to lasting potentially dangerous atmospheres with the MSA'
Model 260 Combustible Gas anil Oxygen Alarm the user should be
lamlllar with the first live sections of this instruction manual

Cautions and limitations associated with the use of the Modal 260
•re as follows t

1 The Model 260 Is designed to measure combustible gas or vapor
content In air It will not Indicate the combustible gas content in
an Inert gas background, furnace slack or In a reducing almos
phera Further, this Instrument should not ba used where the
oxygen concentration exceeds that of fresh air (oxygen enriched
atmospheres)

2 Proper readings ara obtained only when the battery has a sulli
clenl level of charge
a The battery charge level should ba checked occasionally

throughout a testing period
b Upon receiving a new Modal 260. It Is recommended that the

battery be charged for at least 16 hours
o As a regular monthly maintenance Item for optimum battery

service, the Model 260 should ba run for B to 1O hours und
then fully charged for 24 to 36 hours

d After each day of use or If Ilia indicator has not been useil
for moro than 7 days the battery should ba charged tor a
minimum of 16 hours

a Do not operate Model 260 while It Is charging
f Recharging must he done In a non hazardous location known

to bo Iroo of comhuslihlo gases or vapors
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3 Certain materials such as slllcone. silicates and organic lead
compounds lend to poison the pelemenl catalyst (hereby giving
erroneously low readings Callliralion checks should lie made
frequently if such materials are suspected to be present In the
tested atmosphere (See Section III for more detail )

4 The combustible gas Indicator detects only combustible gases
and vapors In air It will not Indicate the presence of combustible
airborne mists or dusts such as lubricating oils, coal dust, or
grain dust

5 Pressurized or low pressure samples will give erroneous oxygen
percent readings For atmospheric sampling at higher or lower
altitudes the instrument oNygen meler should lio calibrated at
the elevation where sampling is to lake place

6 Acid gases such as carbon dioxide will shorten tha service life
of Ihe oxygen sensor

7 The oxygen sensor is packaged separately In an Inert atmos-
phere It must be installed before Ihe Model 260 can be used

B When sampling with accessory sampling lines, a 50 fool sample
hnu will increase Ihe Initial response lime of Ihe Model 26O to
approximately 3O seconds and Ihe final response to approxi-
mately 3 minutes Two 60 fool lines connected In series will
increase the response limes to 60 seconds and 6 minutes respec-
tively Lines over 100 feel In length are not recommended

INITIAL INSTALLATION INSTRUCTIONS FOR OXYGEN SENSOR
The oxygen sensor used In Ihe Model 260 lo measure Ihe oxygen

concentration is now packaged separately The oxygen sensor must
be installed in Ihe Model 260 prior lo placing Ihe instrument Into
service Once Installed It should bo loll In place until end of its
useful life normally one year

To install Ihe sensor
t Remove Ihe carrying handle by loosening both knurled screws

and spreading the handle boyoncl Ihe collars Lilt it from Ihe
shafts of Ihe screws

2 Remove Ihe lell side of Ihe case by removing Ihe four mounting
screws Slowly draw Ihe side away from the case as far as the
connecling wires will permit (Hold the case lid to prevent Its
falling from Iho case)

3 Slide Ihe lop panel approximately three Inches from Ihe re
mainder ol Iho case

4 Open Ihe protective bag containing Ihe oxygen sensor and In
siall Ihe O ring provided onto the threaded end ol the sensor

5 Screw Ihe sensor Into the manifold by hand lirmly so as lo
compress Iho O ring and prevent sample How leakage

6 Push Ihe connectors onto the two terminals at Ihe lop of Ihe
sensor — Iho gray wire lo Iho positive terminal and the yollow
wire to Ihe negative

7 Reassemble Ihe case by sliding (he lop panel back into position
8 Place Ihe case side In position and install the lid hinge pins

Into each side 'I
9 Install Ihe mounting screws Note Insert all lour screws loosely

before lightening any one ol thorn
10 Reallach Ihe handle

11 See the Instruction manual pages for leak testing the sample
flow system and ad|ustlng the oxygon calibration

II. INSTRUMENT DESCRIPTION

The MSA Model 260 Combustible Gas and Oxygen Alarm is a
hand carried battery operated instrument (See Figures I and 2) It
has been designed to sample atmospheres lor combustible gases or
vapors and oxygen content and warn the user when pro determined
concentrations ol either are reached

Major features of Ihe Model 260 are ease ol operation and relia
bllity Integrated circuit electronics and rugged components have
been used lo provide a tough compart instrument

BATHRY
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FIGURE 3 — MANIFOLD BLOCK

The Model 260 Is (wo completely separale Indicators In a single
housing and uses a common How system Oxygon and combustible
gas concentrations shown on separate molars are automatically
indicated hy red alarm lights and an audible alarm Oiher controls
provide quick on site operational checks The zero and calibrate
controls may have lilt to adjust ' knolis to prevent accidental
changing ol adjustments

A small pump pulls the atmospheric sample through a manifold
block in which the oxygon sensor and comhiisllhle gas diffusion
head are mounted (Figure 3) The How Ihen passes ihrough the
pump and to a How indicator on the control panel prior to being
exhausted (Figure 4) The approximate How rale Is 1 liter per
miiuile

The Model 260 Is powered hy a rechargeable 2 4 volt Nl Cd
haliory pack (Figure 5) sealed in a plastic case Recharging clr
cuilry is contained within (he instrument Recharging requires only
connecting the instrument into a 115V ac outlet using the cord
supplied with the instrument

The battery also can be recharged Irom a 12V dc source (such
as an automobile battery) by the use ol an accessory charge cord
The connectors ol the charging cords are kuyed to the receptacle
on the instrument to prevent accidental use ol an incorrect power
supply A lully charged ballery provides over 0 hours ol continuous
unn alarm operation

EXIIAUSF
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INI 11

SINSOH BIOCX PUMP

MOW
INDICAtOR

FIGURE 4 — Ft OW niAOFUM

III USE AND LIMITATIONS

The MSA Model 260 Oxygen and Combustible Gas Alarm pro
vldes an elllcient and reliable method ol les'ting atmospheres lor
sufficient oxygen content lor hie support and/or the presence ol
combustible gases or vapors which may pose a potential Mamma
bllity hazard Common examples ol such locations are man holes
storage tanks lank cars confined spaces pumping stations clc

It Is Important that the Instrument response be appraised hy
someone skilled or experienced in properly interpreting the instru
menl readings will) respect In particular conditions on going ope
rations and sale practices For example an atmosphere thai shows
no Hammabilily hazard can still be toxic to workmen Also a lank
or vessel which Is sale before work is initiated may he rendered
unsale by work activities which cause a temperature increase or
by stirring or handling bottom sludge In petroleum tanks

Combustible gases will burn or explode only when the fuel/air
mixtures are within certain proportions For most common hydro
carbon gases this range of proportions runs Irom approximately l°/o
to as high as 15% by volume in air The mm mum concentration ol
a particular combustible gas in air which can be ignited is dalmeil
as the LOWER EXPLOSIVt LIMIT, abbreviated L E L The maximum
concentration that can be Ignited Is defined as the UPPER EXPLO
SIVE LIMIT, abbreviated U E L In some references the lorms .ire
called LOWER and UPPER LIMITS ol FLAMMADILITY (LFL or UFL)

The combustible measurement Is dependent upon catalytic com
buslion ol the flammable gas in combination with the oxygen in Iba
air Conditions can exist In a closed space where not enough oxyqen
remains to provide a correct combustible gas reading (NO IE
This low oxygen level Is far below what Is required for human Ide )
In these Instances the % oxygen reading Is most Important A low
oxygen concentration In an enclosed atmosphere indicates thai
(1) some other gas has displaced much ol the air or (2) some
process has consumed much ol the available oxygen

Upon Initially opening and probing an enclosed area move the
probe Into the area slowly while watching the meters to provide the
earliest possible Indication of a potentially dangerous condition

Be prepared to vacate the area II the Model 260 combustible nr
oxygen meter Indicates the possibility of a hazardous condition

The oxygen sensor responds to the partial pressures of oxygen in
the atmosphere being tested For this reason chanqes in aimos
pherlc or sample pressure will change Ihe oxygen reading Cahhr.i
lion should he checked and adjusted at the elevation where llio
Instrument Is to be used

The oxygen sensor Is temperature compensated In Ihe range of
32 to 104"F (O to 40°C) use down lo O*F is possible when calibra
led al the temperature and if more sampling tune Is allowed lor slow
sensor response — approximately 3 minutes without sample lino
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The Hie ol lha oxygen sensor Is reduced by exposure lo carbon
dioxide The sensor life will be reduced lo 2 days In 100% carbon
dioxide 50 days in 5% and 100 days In 1% Tbe effect Is cumula-
tive iherefore all tests of atmospheres containing excess concen-
trations of carbon dioxide should be stopped as soon as a constant
reading Is obtained Abnormally slow recoveries lo the air calibra-
tion polnl after exposure lo high carbon dioxide Is lo be expected

Certain materials In the sampled atmosphere affect the catalytic
material on the pelemenl and may cause the Indicator lo respond
Incorrectly Included are organic lead compounds such as are used
in leaded gasoline and silicon compounds In the form of sllanes.
silicones and silicates (often found In hydraulic fluids)

When an atmosphere contaminated with leaded gasoline Is
tested the lead produces a solid product of combustion which,
upon repeated exposure may develop a coaling upon the detector
pelement resulting in a loss of sensitivity To reduce Ibis possibility,
an inhibitor filler Is available for Insertion In an external cartridge
holder This device chemically reacts with (he leira ethyl lead
vapors lo produce a more volatile lead compound

The Inhibitor (liters are available In packages ol six each and
identified by part number 47740 Each consists of a glass ampoule
wrapped with cotton and filled with chemical. To prepare the Item
for use Ihe ampoule should be crushed between the fingers then
inserted in Ihe external cartridge holder One inhibitor filler will
provide Instrument protection (or eight hours of continuous testing

Silanes silicones. silicates and other volatile compounds con-
taining silicon in the tested atmosphere may seriously Impair Ihe
response of the instrument Some ol these materials rapidly

poison the daieclor filament so that It will not function properly
When such materials are even suspected lo be In Ihe atmosphere
being tested Ihe instrument calibration must be checked after each
series of tests

As mentioned previously Ihe battery must have a sufficient
charge level for Ihe Alarm lo function properly For this reason, a
convenient battery check push button has been Included on Ihe
Alarm control panel The baliery should also be performance-
checked monthly See Section VI MAINTENANCE AND CALIBRA-
TION

The Model 260 Combustible Gas Indicator Is normally calibrated
on peniane as being representative ol Ihe flammablllty character-
istics of most commonly encountered combustible gases The meter
scale Is calibrated from lero to 100% L E L which corresponds lo
actual volume concentrations of O lo approximately I 4% peniane
in air A booklet of response curves is supplied with Ihe Model 260
Thosu curves may bn used to interpret dialer readings when aam
pling combustible gases other thnn pnninno Calibration for com
biisubles other than peniane may be made on special order

FIGURE 6 — BATTERY PACK

Accessory Items
A number of accessories are available for use with the Model 260

Combustible Gas and Oxygen Alarm Part numbers are listed in ttio
last section
Sample lines

Sample probes

Dust (liter

Inhibitor filler

External (liter holder

Line Imp assembly

special synthetic rubber lines which
have minimal gas adsorption charac
lerlstlcs are available in 5 1O 25
and 50 foot lengths
3 foot hollow brass probe a 3 foot
plastic probe for possible electrical
hazards and a 4 fool solid end probe
lo prevent liquid pickup Irom wet
tank bottoms, etc
a cotton filler filling an external
holder provides sensor protection
from dirt accumulation in dusty or
dirty atmospheres
protects catalytic filaments Irom bo
Ing poisoned by leaded fuels Fits
external filler holder
accommodates either a dust filler or
an inhibitor filler
prevents liquids from belnf) drawn
Into Iho instrument
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Calibration check equipment consists of a supply of calibration
gas a How regulator and an adaptor
hose

Harness carrying nock and waist straps lo hold the
Model 26O while climbing etc

IV PRINCIPLES OF OPERATION

A block diagram of the MSA Model 260 Is shown In Figure 6
The oxygen and combustible gas Indicators are operated slmul
laneously Each Indicator has an alarm warning lighl which provides
a visual alarm signal An alarm signal on either unit will energize
an audible alarm as well A swilrh allows the audible alarm to be
turned oil il so desired The alarm lights will stay on until the
reset button is pushed alter the concentration returns to the pre
determined level

Oxygen Analyzer
The oxygen analyzer Is a galvanic type cell containing dissimilar

metal electrodes in a special electrolyte The cell Is sealed with a
membrane which allows oxygen to dilluse Into the active area The
current generated by the cell Is proportional lo the oxygen partial
pressure in the atmospheric sample passing over the lace ol the
membrane The generated current passes through a resistance to
provide a voltage Input signal lor an amplifier The output of the
amplifier drives the oxygen Indicating meter and also serves as an
input lo the alarm comparator circuitry

Combustible Gas Indicator
The flammable properties of combustible gases are used as a

basis of detection for (lie combustible gas Indicator The sensor
consists of a pair of palletized filaments called ' pelemonls' ar-
ranged In an electrically balanced bridqe circuit The detector
polcment Is treated wnh a special catalyst The catalyst causes the
combustible gases lo combine with oxygen at muclt lower tempera
linos than would be required for normal burning The inactive com
pensalor pelomenl is also exposed lo the sample flow and acts lo
o f f s e t any electrical changes caused by How conditions sample
temperature pressure and/or humidity

Combustible gases In (he sample combine with oxygen at the
surface of the catalyzed detector pelomenl Heal is liberated by
tins chemical reaction increasing Ilia temperature ol this polement
causing an associated increase in the polumenl electrical resistance

Increased resistance of the detector pelemenl unbalances the
bridge causing a voltage change in the mid poirtl connection be
tweon the detector polomenl and compensating polemenl This
voltage signal Is applied in an amplifier which drives (he comhusll
ble gas Indicating meter and provides an Input for an alarm com
parator circuit

5

tr
u

u
o

10
UJ
DC

u
u.



SOP wl D (Cont'd )

V OPERATING PROCEDURE
The Model 260 should be checked and zeroed in an uncon-

taminated atmosphere Refer to Figure 1 and use the following
procedure

1 Open the instrument lid Turn the center ON OFF control to the
far right HORN-OFF position Both meter pointers will move and
one or both alarm lights may light

2 If the % oxygen meter pointer stabilizes at a value other than
20 8% the pointer should be set to 20 8% by using the CALI-
BRATE Oi control

3 The % LEI meter pointer should be set to zero by adjusting the
ZERO LEL control

4 If either the alarm lights are lighted press the Alarm Reset button
5 Momentarily place a finger over the sample inlet fitting or the

end of the sample line probe Observe that the flow indicator
float drops out of sight indicating no flow If the float does not
drop check out the flow system for leaks as described under
Section VII

6 Press the CHECK button and observe the % LEL meter The
pointer must read at 80% LEL or higher as marked by the BAT-
TERY zone on the meter If the pointer reading is less the bat-
teries must be recharged No tests should be attempted as the
instrument will not perform properly See Section VI for battery
charging instructions

7 If it is desired that the audible alarm sound for combustible gas
or low oxygen concentrations turn the center ON-OFF control
back one position to the ON setting

8 Accessory equipment such as sampling lines probes carrying
harness filters or line traps should be attached as required See
Figure 2

9 The instrument is ready for atmospheric sampling

u» 5
\o3
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VI MAINTENANCE AND CALIBRATION

Battery Sarvica
The primary maintenance item of the Model 260 is the recharge-

able 2 4 volt nickel cadmium (Ni-Cd) battery (Figure 7) The bat-
tery is recharged by simply removing the screw cap covering recep-
tac'e and connecting one end of the charging cable to the instrument
and the other end to a 115V ac outlet

If desired the battery can be recharged from a 12V dc source
An accessory battery charging cable is available one end of which
plugs into the Model 260 while the other end is fitted with an auto-
mobile cigarette lighter plug

Recommended charging time is 16 hours It may be left on charge
for longer periods without damaging the battery
CAUTION RECHARGING MUST BE DONE IN A NON-HAZARDOUS
LOCATION

The batteries sometimes will not supply full power capacity after
repeated partial use between chargmgs For this reason it is re
commended that the batteries be exercised at least once monthly
Run the Model 260 for 8 to 10 hours and then recharge

If the instrument has not been used for 30 days the batteries
should be charged prior to use

Should the battery not respond to recharging or not hold a
charge the battery should be replaced Replacement procedure is
as follows

1 Loosen the knurled sc'ews holding the handle and remove the
handle

2 Looking at the front panel of the instrument remove the right
side (audible alarm side panel) by unscrewing the four side
panel screws

3 Gently pull the side panel loose and tilt the instrument to help
the battery case slide out Disconnect the molded nylon plug

4 Install new battery in the reverse procedure outlined above

Calibration
Before the calibration o< the combustible gas indicator can be

checked the Mode! 260 must be in operating condition as de
scribed in the OPERATING PROCEDURE Section V Optional call ^
bration equipment is shown m Figure 8 Calibration check adjust 2^
ment is made as follows Q 3
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1 Attach the flow control to the recommended calibration gas tank
2 Connect the adapter hose to the flow control
3 Open flow control valve
4 Connect the adapter-hose fitting to the inlet of the instrument

after about 15 seconds the L E L meter pointer should be stable
and within the range specified on the calibration sheet accom-
panying the calibration equipment If the meter pointer is not in
the correct range stop the flow remove the right hand side
cover Turn on the flow and adjust the S control with a small
screwdriver to obtain a reading as specified on the calibration
sheet

5 Disconnect the adapter hose fitting from the instrument
6 Close the flow control valve
7 Remove the adapter hose from the flow control
8 Remove the flow control from the calibration gas tank
9 Replace the side cover on the Model 260

CAUTION Calibration gas tank contents are under pressure Use
no oil grease or flammable solvents on the flow control or the cali-
bration gas tank Do not store calibration gas tank near heat or fire
or in rooms used for habitation Do not throw in fire incinerate or
puncture Keep out of reach of children It is illegal and hazardous
to refill this tank Do not attach the calibration gas tank to any other
apparatus than described above Do not attach any gas tank other
than MSA calibration tanks to the regulator

Printed Circuit Board Adjustments
The printed circuit board contains six adjustment pots as shown

in Figure 9 These are dentifted as

Oxygen Indicator Adjustment
05H — The oxygen high alarm point adjustment (factory set at

25%)
OjL — The oxygen low alarm point adjustment (factory set at

19 5% oxygen)

Combustible Gas Indicator Adjustments
CGA — The combustible gas alarm point adjustment (factory set

at 50"'0 LED
S — After ze-omg span is adjusted by sampling calibration

gas and adjusting the read out accordingly
CZ — Coarse zero is adjusted by setting the ZERO L E L control

at mid range sampling fresh air and adjusting the % L E L
meter to read zero

B-CHK This controls the battery charge indication and is factory
set to read at 8 m the word BATTERY on the meter face
when the battery voltage measured with a voltmeter is
2 25V

is*
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SOP #2
GEOPHYSICAL SURVEY

INTRODUCTION

A field geophysical survey will be performed over the east portion of the sue
(approximate survey area = 300 feet (north to south) x 200 feet (east to west)) of
the area east of MW-2 and MW-3) to determine the location of buried metal deposits
and contaminants with high conductivity The survey will be based on 20 foot
station intervals If high readings (i e , anomalies) are detected at adjacent stations,
then additional measurements will be obtained at closer intervals (i e , less than 20
feet)

Both electromagnetic and magnetic measurements will be obtained and plotted to
form a contour map showing locations of high readings (i e , due to high conductive
and magnetic flux) Instruments which will be utilized are a Geonics EM31 Terrain
Conductivity Meter and an EDA OMNI IV Magnetometer/Gradiometer Both of
these instruments will down-load digital data to a field computer The data will be
plotted in the field to verify the adequacy of the survey prior to demobilization by
the,survey crew

MAGNETOMETER SURVEY

A magnetometer responds to the presence of buried ferrous metals At hazardous
waste sites, magnetometers are used to

Locate buried drums,
Define boundaries of trenches filled with ferrous containers,
Locate ferrous underground utilities, such as iron pipes or tanks, and
the permeable pathways often associated with them, and
Aid in selecting drilling locations that are clean of buried drums,
underground utilities, and other obstruction

Several factors will influence the effectiveness or response of a magnetometer,
however, the mass of a buried target and its depth are the most important The
magnetometer's response will be directly proportional to the mass of ferrous metal
present (i e , high readings will be associated with large amounts of buried metal) and
will vary by one over the distance cubed (l/d3) for total field measurements (i e ,
the greater the depth, the lower the reading) Typically, a single drum can be
detected at distances up to 6 meters, while massive piles of drums can be detected
at distances up to 20 meters or more

An EDA OMNI IV Magnetometer will be utilized Operating procedures and
equipment specifications are included as S O P #2A

TERRAIN CONDUCTIVITY SURVEY

2*Terrain conductivity is an effective, means of shallow subsurface investigation at Q 3
hazardous waste sites The method can be used to assess lateral and vertical changes <*J 5
in the subsurface to locate buried wastes and to evaluate contaminant plumes >-» T

uig
The method is based on the variable electrolytic conduction of different subsurface %
materials The variation in conduction arises from differences in moisture content, °-
density and chemical composition within subsurface materials

25
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At hazardous waste sites, the leaching and migration of underground contaminants
can cause changes in the chemical composition of soils and groundwater and, as a
consequence, changes in the conductance of those materials In the case of buried
objects such as steel drums, these metallic objects should be far less resistive than
the soils in which they were buried Delineation of these changes can be of great
value in evaluating contaminant plumes and locating buried wastes at hazardous waste
sites

A Geonics EM31 Terrain Conductivity Meter will be utilized for the survey
Operating procedures and equipment specifications are included as S O P #2B
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SOP #2A
EDA OMNI IV OPERATING PROCEDURES/SPECIFICATIONS

SUMMARY OF OPERATING PROCEDURES

1 Check battery for full charge

2 Turn on "on" switch

3 Standardize gamma readings at 0 with "standardization" potentiometer in non-
contaminated area "Sensitivity at 100"

4 Move to apparent contaminated area to detect response If no response, set
sensitivity to 10 and zero again

5 When zeroed and detection is within the scale range, start at grid line +0 00
and proceed to stake +20' noting gamma reading Continue along grid lines
at 20' intervals

6 During a grid line measurement, rechecks should be made on the previous grid
, line readings This recheck procedure should be followed throughout the

program on the previous grid line

7 After the measurement program is completed for the area, the points of highest
magnetic field perturbation should be further examined at closer intervals to
define the location of ferrous metal burial

8 The magnetometer should be zeroed in the same area and replications of prior
anomalous readings should be a part of the calibration procedure

oi
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S O P # 2 A (CONT'D)

SECTION 1

GENERAL INFORMATION

1.1 SCOPB OP MANUAL

This manual describes the OMNI-IV Tie-Line magnetometer system
designed and iranufactured by EDA Instruments Inc. EDA Instruments
Inc.'s head office is located in Toronto, Ontario, Canada with
offices located in Denver, Colorado, U.S.A. and distributor's
worldwide. This manual was written to assist the user in the
proper operation of the system and therefore, should be read
prior to the testing and operation the unit. Also, the manual
will provide references to the proper maintenance and
understanding of all the features incorporated. The technical
specifications are given in Table 1.1.

1.2 PURPOSE OF TEE IBSTRUKZNT

The OMNI-IV is a portable, microprocessor-based magnetometer
system which is capable of measuring changes or contrasts in the
earth's magnetic field. The data is both sensitive and highly
repeatable.

The OMNI-IV is a multi-purpose instrument designed to operate
as:

a. Tie-line magnetometer

b. Total field magnetometer

c. Recording base station magnetometer

d. Gradiometer

The primary purpose of the system is to:

* measure and store the magnitude of the earth1! magnetic
field independent of it's direction. £

>. v.
Further details are given in Section 3 of this manual. (So.
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Measurements are obtained by the use of a proton precession
sensor carried on a pole to measure the magnetometer total field
magnitude. An electronics console is worn on the front of the
operator that allows the operator to view and store the collected
data in internally protected memory. The data stored is protected
by a lithium battery which also powers a real-time clock.

Along with the magnetometer data/ the OMNI-IV stores the
following information:

-line number
-position number
-date and time
-airection of travel
-statistical error of the magnetometer readings
-signal strength and rate of decay of the magnetometer
sensor
-natural and cultural features *

The data can be stored using three different types of storage
modest

Spot Record

Multi Record

Auto Record

-which assigns a record number to the
readings.

-which assigns a line and position value to
the reading using the value last stored in
memory. This feature allows for multiple
readings at one station.

-which assigns a line and position value
automatically incremented from the last
station using the station(position) spacing
entered by the operator. This allows the
operator to increment or decrement the
position without pressing any of the line or
position keys.

Si
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The standard OMNI-IV has the capability of storing up to
approximately 1300 readings consisting of a total field and
verttcffl gradient reading, and the associated information
mentioned previously.

The extended memory version has the capability of storing up to
approximately 7400 readings consisting of a total field and
vertical gradient reading and the associated information
mentioned previously. In base station node, the system can store
up to 18,000 base station readings.

Also, for simplicity of operation, the record keys are used to
initialize the system and to retrieve the data stored in memory.
Any of the three memory keys may be used for these functions.

The OMNI-IV stores only the raw data for magnetometer
measurements. Corrections for magnetometer diurnal variations of
the total field measurements is performed internally using either
the tie-line (looping) method or a compatible base station unit.
For correcting the magnetometer total field values, a PPM-375,
PPM-400, OMNI IV (old or new) or OMNI-PLUS system may be used.

Further, the raw data is retained until the instrument is re-
initialized even after corrected data has been computed.

Data stored in memory is completely protected by a lithium
battery. This battery also powers the real time clock.

Field Measurement Features

The OMNI-IV has been designed to provide the user with features
that will enhance both the ease of use and data quality. These
features are noted below

I
si
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The OMNI-IV has been designed to accurately measure the magnitude
of the earth'B magnetic field at the location of where the
measurement is taken. When the READ key-is pressed the previous
magnetometer total field reading is displayed followed by the new
magnetometer total field reading for your particular station. At
this point, all measurements have been completed and the data may
be stored using one of the RECORD keys.

The instrument outputs the data as it is recorded (ie. The
direction the operator is walking). The station and line values
are stored using +/- designations. However, the data may be later
outputted using N,S,E or W signs (see Section 3 and 6).

Natural/Cultural Features. The OMNI-IV is equipped with a
"built-in notebook" with actual words of features that the
operator may wish to record along with the data. The features are
accessed using the SPECIAL key and is described on page 4-22 bf
this manual.
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Magnetometer Features

^Polarizing Cycle. During this period the sensor or sensors
are energized. The OMNI-IV magnetometer utilizes the
principle of constant energy polarization. Most instruments
utilize a fixed polarization time regardless of the battery
voltage. It can be demonstrated that with such a method, a
40% deterioration occurs in sensor signal strength rendering
the instrument to be more and more inaccurate (scatter
phenomena).

The microprocessor within the instrument computes the
battery voltage during polarization and at a specific point
determines whether or not the polarization time should be
increased. This method ensures that the sensor alrcyc.
receives the same amount of energy per unit of time.
Although the performance is not linear, a significant
improvement results even when the battery is approaching the
depletion state.

Signal Analysis Cycle. At the end of the sensor energizing
period, the signal decay cycle occurs. The precession
signal is monitored and the decay rate analyzed. This
precession signal is compared statistically to an optimized
decay curve at 400 points along the curve. Computations are
made and result of the computations displayed as error.

03co 5
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Tuning Sequency. After the signal analysis period, this
new value becomes the basis for the next reading. The
measurement portion of the reading sequence occupies
typically 2 seconds.

Display Cycle. The selected parameter is displayed on the
liquid crystal display (LCD) for approximately 8.5 seconds.
At this time, the audio circuits provide a sequence of beeps
which indicate that the instrument will be shut down after
another 8.5 seconds unless the same command or another
command is keyed.

Mote

During this cycle, valid readings, location and time values
are 'entered into scratch-pad memory as a data block.

f
To summarize, a typical reading sequence terminates after
about 20 seconds. Then the computer turns off the power.

Audio Circuits. The instrument provides both visual and
audio feedback. Every time that a key is pressed, an audio
beep will be heard. Parameters are displayed for 8.5
seconds only. The moment that this visual period has
elapsed, the audio is activated to give repeated beeps for
another 8.5 seconds period to indicate the end of the data
block display period. If the operator fails to press any
key during this warning period, the instrument turns off
automatically. Every time that a key is pressed, a new 8.5
second period is initiated. This allows the operator to
have time to evaluate the program data. This display period
may be extended by pressing the same key or another key.
However, selection of a different key initiates a different
display response.

Statistical Error Alan. Following each reading, the
instrument computes the true statistical error of total £
field reading. This value represents the confidence level 3
Of data. A visual alarm may be triggered based on the ^
following criteria: So.
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a. When a statistical error of a particular reading is
equal to or larger than 0.2 gamma, the least significant
digit of the displayed total field flashes on and off. For
--example, assume that this statistical error is 0.23 gamma
and the displayed total field is a 57936.4. In this case,
the 4 flashes on and off. Flashing the least significant
digit on and off indicates that the accuracy is impaired and
the operator should be warned.

b. When the statistical error of a particular reading is
equal to or larger than 2.0 gammas, the last two least
significant digits of the displayed total field flash on and
off. For example, assume that the statistical error is 2.3
gamma and the displayed total field ist 57936.4. In this
case, the 6 and 4 flash on and off. Flashing the two leas!
significant digits on and off indicates that the accuracy is
badly impaired and an audio warning sounds to alert the
operator.

Note

If the error is larger than 2.0 gammas, take another
reading.

Automatic Fine Tracking (Tuning) of Magnetometer Total Field
The OMNI-IV contains high technology circuits which allow
for automatic fine tracking (tuning) over the entire field
strength from 18,000 to 110,000 gammas, under computer
control. An optimized tuning algorithm ensures that the
system is tuned for optimum performance.

Under normal operating conditions a -4-15% capture tuning
range from reading to reading is achTeved. The capture
tuning range is defined as the difference between the
previous and current readings relative to the previous
reading. However, if a larger difference is computed, the
instrument will warn the operator of this and further
measurements are inhibited automatically. The warning is
both visual and audible. The displayed total field reading
is flashed on and off with an audio alarm to inform the
operator that the displayed value is invalid. The value
displayed, however, is the previous total field value, and
should be changed manually to reflect the new tuning field.
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A P P E N D I X A-l

FIELD MAINTENANCE

SENSQlPS,

To refuel a sensor, remove the rubber cap on the top to expose
the brass screws inside. Next, remove the brass screws and
insert a small funnel into one of the holes. Use good quality
white gasoline for the fuel (EDA uses Coleman camping fuel). The
fuel should be filtered through a "drip coffee filter" in order
to remove any metallic impurities. Metallic particles will
poison a sensor and can render it useless. Refueling can be
dangerous BO do it in a well ventilated area and well away from
any open flame. A small dab of liquid gasket (EDA uses Loctite
515 sealant "gasket eliminator") under the screws before
tightening down is recommended. Replace the rubber cap and test
out the sensor.

REMOTE SENS6R
t

The coils and cable of the sensor can be checked for shorts and*
open Cots with a standard multimeter. On a remote sensor
connector, Pins A,B,C are not used, Pins D and F are the sensor
coils (there should be 13 to 14 ohms between them). Pin E is the
shield ground, there should be no connection between this and any
other pin on the remote sensor.

GRAD SFNSOR

Grad sensors have two sets of coils in them. Pins A and C are
one coil and D and F are the other. Both the coils should have
13 to 14 ohms between each pair. Pins B and E are connected
together (shield grounds) and there should be no connection
between this pair and any other pins.

MAG POLARIZATION TEST

With a total field console, connect a multimeter across Pins D
and F (no sensor connected). Put the mode switch to TFM and try
and take a reading. You should see 16 to 18 VOLTS on the meter
for a couple of seconds. The actual voltage and duration will
vary slightly depending on the state of the console's batteries.
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With a grad console, use the GRAD position on the mode switch and
test across Pins A and C as well as D and P. Results should be
similar as stated above.

If the console tests out OK its fine and if not, the problem is
proba*bly on the Precession board. Send it back to EDA for repair
along with the sensor you were using with it.

Shorted sensor connectors are the major cause of this sort of
problem. Visually inspect the connector before each day of us«
to make sure that the connector shell (the bit that clamps onto
the cable) has not come loose from the connector body (the bit
with the pins in it). If you find that is loose or twisted,
carefully take it apart and check to make sure the wiring is not
damaged. If the wiring is OK, put it back together and tighten
it up. You can use a little "removal LOCTITE" or similar product
to help secure the threads but DO NOT USE any epoxy glue or non
removeable LOCTITE. If in doubt, do not use anything at all.
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SOP #2B
EM-31 CONDUCTIVITY INSTRUMENT

EM31

2f

2 1 1

a)

b)

c)

OPERATING INSTRUCTIONS

The EM31 can be used both to measure the electrical

conductivity of the ground and to detect buried

metal ob3ects Section 2 1 describes the procedure

for measuring ground conductivity and section 2 2

for buried metal detection

Ground Conductivity Measurements

Initial Set-up Procedure

Using the identifying labels on the tubes select

the transmitter coil tube, align it with respect

to the main tube, insert it and fix it with the clamp

Check the battery condition, plus and minus, by

setting the Mode switch (MODE SELECTOR SWITCH) to the

OPER position and the Range switch to the +B and -B

positions respectively. If the needle reads inside

the BATT mark on the meter, batteries are in good

condition, otherwise replace the batteries with a fresh

set of C size alkaline batteries.

Check the zero reading by setting the Mode switch

to the OPER position and the Range switch to the

least sensitive position 1,000 mmhos/meter (this

minimizes any external noise interference while

checking the zero position). If a zero adjustment

is required adjust the DC ZERO CONTROL located

under the front panel to obtain a zero reading

To do this the battery pack must be removed to gain

access to the controls.
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EM31 MANUAL

d) Align and connect the receiver coil tube to the main

•f ~ frame tube The instrument is now ready to proceed

with the functional checks.

2.1.2 Equipment Functional Checks

The Range switch should be set at 30 millimhos/meter

position for all the following tests. (If the
reading is off scale, i.e., greater than 30 millimhos/

meter, see note.)

a) Set the Mode switch to the COMP position and adjust

the meter reading to zero using the COARSE and FINE

COMPENSATION controls.

b) To check the phasing of the instrument set the Mode
switch to the PHASE position. Note the meter reading
and rotate the COARSE control one step clockwise

If the meter reading remained the same, the phasing

is already correct, return the COARSE control to its

original position Cone step counter clockwise) and

no further adjustment is necessary.

If there was a difference in the meter readings
taken before and after the COARSE control was
rotated one step clockwise then a phase adjustment
is required ivith the COARSE control in its original

position adjust the PHASE potentiometer about 1/4 turn

clockwise and note the new meter reading. Rotate

the COARSE control one step clockwise, take a reading,

and return the COARSE control to its original position

If the difference in meter readings has decreased, repeat
the procedure using a further clockwise adjustment,

until rotating the COARSE control the one step

clockwise produces no change in the meter reading.
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EM31 M A N U A L

NOTE

If, on the other hand, the difference in meter

readings was increased, the PHASE potentiometer

should be rotated in a counter clockwise direction

instead and the procedure described above repeated

until there is no change in the meter readings

Always remember to set the COARSE control back to

its original position This can be confirmed by

setting the Mode switch in the COMP position and

checking that the meter reads zero If it does not

read zero, repeat steps (a) and (b)

c) To check the sensitivity of the instrument, set the Mode

switch to the COMP position and rotate the COARSE contro
clockwise one step The meter should read between 75»

and 852 (22 to 26 millimhos/meter) of full scale

deflection (inside black mark) It is unlikely that

the sensitivity of the instrument will vary, howe\er

it may be useful to record the actual meter reading

for comparison at a later date

Return the COARSE switch to its original position and

the EM31 is now ready to nake ground conductivity

measurements

When conducting the functional tests over ground

of higher conductivity than 30 millimhos/meter, the

Range switch should be set at the appropriate level

At whatever level the Range switch is in, the reading
taken in (c) should still be between 22 and 26 millimhos/

—
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SOP //2B (CONT'D)

2.1.3 Operating Procedure

a) Wearing the instrument uith the shoulder strap

=* ' adjusted so that the instrument rests comfortably
on the hip as sho^n, switch the Mode switch to the
OPER position and rotate the Range switch so that
the meter reads ir the upper tuo thirds of the scale

The lull scale deflection is nov, indicated by the

Range switch and t^c instrument is reading the

terrain conducti\ity directly in millimhos per meter

The EM51 can be operated continuously while moving
from one measurement station to the next houever,

the instrument has a time constant of about one
second for which the operator should adjust nis

walking speed to obtair greatest accurat_y

Alternatively, to extend battery life the instrument

can be switched on at each measurement station \\hen

not using a recorder The operator v%ill notice that

the type of integrator used results in a slight initial

overshoot of the needle at turn on This is normal,
and that dt least two seconds should be allowed after

turn on before the measurement is taken

40
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EM31 MANUAL

2*2̂  Buried Metal Detection

221 Set-up and Operating Prpcedure

The inphase component of the magnetic field
is significantly more sensitive to large metallic

objects than the quadrature-phase component used for
ground conductivity measurements

a) The inphase component is readily measured with the

EM31 by simply taking the reading with the Mode

, switch in the COMP position rather than in the

OPER position.

It is recommended that the 30 mmho/m range be used

since it usually gives adequate sensitivity, however

more or less sensitive positions of the Range switch

may also be used

b) To carry out a survey measuring the inphase component

set the Mode switch to the COMP position and adjust

the COARSE and FINE compensation controls so that

a meter deflection of about 20°c of full scale deflection
is obtained. (The procedure of adjusting to 20% of
the full scale deflection rather than to zero is only

a convenience to allow for negative readings on the

meter and under certain conditions a possible change

in the reference level. For example, a sudden jar to

the instrument can result in a small positive or negative

change in the inphase reference level)

The survey is then carried out exactly as if the
conductivity were being measured.
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S O P # 2 B (CONT'D)

EM31 MANUAL

c) This lack of a true zero reference should not

*• -— cause any serious problems since when using the inphase

component one is usually only looking for buried metallic

objects

These will be easily recognizable by relatively

localized meter deflections occuring either singly or

in a series of responses depending on the number of

buried objects, their spacing and depth of burial

Notes (1) The 20* offset should only be used when the inphnse

component only is being measured continuously If

both conductivity (quadrature phase) and inphase

measurements arc bcinf made at each station the

procedure described in 2 1 2 (a) should be used so

that accurate ground conductivity measurements arc

obtained If negative inphase measurements are obtained

one should check the inphase reference level and/or

the area for buried metallic objects or utilities

(2J Similarly when the dual channel recorder is being used

there should be no zero offset as described in 2 2 1

(b) and the meter reading set to zero using the COARSi

and FINE controls as described in 2 1 2 (a)

A zero offset for negative inphase readings can houexcr

be allowed for on the recorder by setting the zero

position of the pen at some arbitrary positive value

when calibrating the recorder

? INSTRUMENT CAI I BRAT ION

Prior to shipping, the instrument is calibrated in the ^

factory to read properly If necessary, calibration g£

procedures arc easily carried out as described belou 85

IMPORTANT Ihc most critical adjustment is the QF

(quadrature fine) potentiometer which has been S

precisely adjusted at the factory
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LM51 MAKUAL

f -^ Before any adjustments are made it is strongly

recommended that the instrument first be set up at

a fixed height over a known location and the giound

conductivity carefully noted If this adjustment

is misaligned the instrument \vill have to be

recalibrated over ground of known conductivity

31 Null Calibration

The zero setting of the EM31 can be readily set by

following the procedure described in section 2.1 1

(c).

3 2 Absolute Calibration

Absolute instrument calibration is easily achieved if

an area of ground is available of known and constant

conductivity down to the depth of penetration of the

instrument. The procedure is simple, the instrument

is located over the known area at the usual operating

height (approximately 1m) and the QF compensation

control is adjusted until the meter reads the correct

terrain conductivit\ If the ground conductivity

is high the graph of Fig 3 must be used to correctly

set the instrument reading

It is wise to maintain such an area as a calibration

check area even if the variation of the conductivity

with depth at that area is not accurately known

This is useful for cross checking with future

measurements

Note »

The QF and NULL controls arc located under the <
^ >•

front panel Battery pack should be removed to have 2 Q-
O 3

access. < 3
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SOP #3
BACKHOE TRENCH EXCAVATION AND SAMPLING

Backhoe sampling in waste areas is preferentially used where drilling ng access may
be difficult or where high hazard sampling such as buried drums may be expected
Backhoe sampling is rapid, allows wide sample selection, reveals waste and soil
layering and can, through trenching, define the boundaries of waste pits

When the sampling site is selected, the brush is removed A Catapiller 235 tracked
crawler backhoe or equivalent with enclosed cab is preferred equipment for this
operations This backhoe is diesel powered and has a maximum of 23' vertical reach
The bucket will be of a cleanout type (non-toothed) so as not to puncture buried
drums

The backhoe operator will follow the same safety precautions required for waste
contact activities as specified in the Health and Safety Plan During all of the
trenching operations the site Health and Safety Officer will conduct air monitoring
with the FID and PID detector instruments and the explosimeter to insure the safety
of the operator and any support personnel in the excavation area (refer to S O P #1)
If it is determined by the H & S Officer that conditions in the area warrant
additional protection, the next level of safety protection will be used (i e , Level C
or Level B) The backhoe operator will be in voice or radio contract with ground
personnel Hand signals will also be used

Excavation will proceed by removing the topsoil or cover and proceeding to dig in
approximately 05 to 10 foot deep cuts using a scooping motion The initial
excavation will be about 8 feet long and 3-4 feet wide As the excavation proceeds,
the topsoil or cover is placed in one pile and the waste, when uncovered, is placed
in a separate pile All excavated materials will be placed on 4 ml plastic sheeting
to prevent the spread of contamination Efforts will be made to deposit materials
in order of excavation

During excavation, visual observation of the pit will be made for soil color changes,
layering, former bottom layers containing brush, grass and trash, and depth at which
water enters the trench Observations as to strata, soil compaction and similarity to
other excavations can be used to determine whether or not the area has been
disturbed The excavation will also be observed for signs of sidewall collapse All
observations and sampling at the excavation will be done from an upwind direction
To prevent possible hazards from sidewall collapse, trench logging will be conducted
from an observation position at the end of the trench

If and when waste is uncovered it will be deposited on the ground (plastic sheeting)
so that any water present will flow back into the excavation The waste will be
tested for organic vapor hazards with both FID (methane) and PID instruments
Vapor tests will be done at the waste surface, at the ground personnel breathing zone
and 50 feet downwind of the waste See S O P #1 Vapor Sampling Procedures

Waste will be sampled from the backhoe bucket or from the waste pile immediately "^
after deposit on the plastic sheeting and will be taken from the interior of the waste 5
mass so as not to include possible sidewall contamination The decision for taking ^
grab or composite samples will be determined in the field, depending on the waste > >
characteristics For instance, a composite sample would be obtained from a visually 2* g"
homogenous layer of sand, whereas, a grab sample would be obtained of the most 8 5
visibly contaminated soil around a leaking transformer ^ -i
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S O P #3 (CONT

A detailed description of these samples will be recorded Sample data will include
the following information, as a minimum, soil consistency, color and general
appearance, free liquid accumulation, organic films or sheens, and vapor analysis
(using a FID of PID instrument)

The depth of the trench will be measured using a drop tape or similar method

When the bottom of the trench is reached based on a change in resistance of the
strata or apparently undisturbed material, a sample of this strata will be obtained
A sample of the bottom strata will also be checked for volatile organics with the PID
and/or FID

The excavation will be refilled in reverse order of removal That is, the last
materials excavated shall be placed first into the trench so that the original topsoil
layer covers the finished trench excavation All loose soil around the excavation will
be placed in the trench The excavation shall be refilled and compacted with a
backhoe or front end loader

The backhoe bucket will be decontaminated before trenching is continued at a new
sampling location Decontamination will consist of a steam or high-pressure water
wash The decontamination process will occur in a previously identified
contaminated zone The resultant nnsate will be discharged to the surface A nnsate
sample will be obtained at the end of the trenching activities and analyzed for PCBs
to document backhoe decontamination
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SOP *4
SURFACE SOIL SAMPLING

Surface soil sampling will be performed at predetermined grid locations on and off
the MEW site The samples will be obtained from a depth of 0 to 0 5 feet

To obtain shallow samples, the following procedure will be used

1 Utilizing a clean shovel, pick or trowel, dig a furrow or hole to a depth
of 0 5 feet (Note the width and length will vary between 0 5 x 0 5 feet
and 1 0 x 1 0 feet, depending on the size of the shovel/pick/trowel and
the soil consistency )

2 Widen the sides of the hole, as necessary, and clean out the hole

3 Carefully insert a new stainless steel spoon in the hole

4 Obtain a composite sample, representative of the 0 to 0 5 foot depth by
scraping the sidewall of the hole

5 Carefully withdraw the sampling tool with the soil aliquot

6 Remove any rocks, debris, metal, etc larger than 1" in diameter

7 Containerize sufficient sample to fill the sample jar

8 Refill the excavation

In the event that more than one sample container is required for different analytical
procedures, the volatile fraction will be obtained first, followed by the semi-volatile,
pesticide/PCB, and metal fraction

Since shallow samplings are often performed a great distance from the
decontamination area it is more efficient and equally effective to bring
decontamination to the sampling point

A large wheeled garden cart lined with plastic sheeting, will carry the following
equipment to the sampling site

1 Sampling tools

2 2 gallons of Alconox or TSP detergent wash water

3 Squeeze bottles with rinse water

4 Stainless steel spoons, spatulas and scrapers (enclosed in gallon-size ^
plastic bags) n)

5 Solvents £ ^.
ci a.

6 Brushes, disposable wipes and gloves co 5
co 2

1 Sample containers o^ g
o

8 5 gallon open head bucket for dry wastes °-
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S O P #4 (CONT

After each sample is taken, the nondisposable sampling tools will be decontaminated
Each tool will be first scraped clean of soil and waste Then the tool will be washed
in detergent water with brushes and wipes If the tool is contaminated with non-
water dispersable materials it will be cleaned with methanol Finally the sampling
tool will be thoroughly rinsed with distilled water The disposable sampling tools,
i e , stainless steel spoons, will be temporarily containerized in plastic bags

When the wash water becomes visibly contaminated, the water will be discharged
and the wash pail cleaned and refilled

The grid location, measurement of hole, soil strata and waste description will be
recorded on a sample data sheet

Level D personal protection will be utilized with PID readings being made in
accordance with SOP #1 when sampling on-site

03co 5
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SO P #5
SOIL BORING AND SOIL SAMPLING

Soil borings will be performed to determine depth profiles of the contaminants A
total of 32 borings will be placed around 5 of-the EPA borings as indicated in
section 3 4 5 of the Work Plan

The borings will be installed utilizing either hand augers or a drill rig If hand
augers are utilized the following procedures will be followed

1 3 to 4 inch diameter hand augers will be utilized to drill down to the
desired sample depth

2 The auger will carefully be removed and the borehole cleaned out as
necessary

3 Decontaminated Shelby tubes or split spoons (6 to 8" length) will be
pushed/driven into the depth interval to be sampled, utilizing a slide
hammer

4 The sampler will be carefully removed to prevent cave-in of the
borehole

5 The sample will manually be extruded from the tube/spoon sleeves and
the material identified as "slough" removed from the upper portion of
the core utilizing a stainless steel spoon or spatula

*6 The cores will be split lengthwise down the middle utilizing a stainless
steel spatula or spoon

**7 Soil types, visual observations, discolorations, strong odors, and PID
or FID measurements will be recorded per the USCS

8 A precleaned and labeled container will be filled to capacity with a
cross-section or representative composite of the core

9 The Shelby tube or split spoon will be decontaminated between each
sample as per SOP #9

Borings requiring the use of a drill rig will be performed with a CME 55 truck
mounted rig (or equivalent) with 4-6 inch hollow stemmed augers The following
procedures will be followed

1 The boring will be augered down to the desired sample depth

2 Samples will be obtained out front of the auger flight or rotary bit
with a decontaminated Shelby tube or split spoon at the desired depth ^
interval fp

3 The sample will be extruded and the "slough" removed from the upper ^ ^
portion of the core, utilizing a stainless steel spoon or spatula o 3"

co 5
*4 The cores will be split lengthwise down the middle utilizing a stainless £ -,

steel spatula or spoon oo g
oa
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S O P #5 (CONT >

**5 Soil types, visual observations, discolorations, strong odors, and PID
or FID measurements will be recorded per the USCS

6 Precleaned and labeled containers will be filled to capacity with a cross
section or representative composite of the core

7 The Shelby tube or split spoon will be decontaminated between each
sample as per SOP #9 The auger flights will be decontaminated
between boreholes per SOP #9

* If samples for volatile organic analysis are required, a soil aliquot will
be immediately placed in a 40 ml vial and sealed to decrease the
chances for volatilization

** Continuous monitoring will be performed during the soil boring
activities utilizing FID and/or PID instruments Measurements will be
recorded at the beginning and end of each soil boring and whenever
a sample is obtained

The boreholes will be filled with noncontammated fill material, i e , clay-rich soil,
cement, bentomte, etc The cuttings resulting from the boring operation will be left
on-site To ensure no contamination or run-off , the cuttings will be placed in
natural depressions in the contaminated areas away from site boundaries and existing
drainage channels and swales

As stated in S O P #9, samples will be collected of the nnsate resulting from the
decontamination of the equipment One sample will be obtained from both the
backhoe and auger flight at the end of the field activities to confirm
decontamination Rinsate samples from the hand tools, i e bailer, stainless steel
spatula, split spoon, etc will be obtained as field blanks per routine QA/QC
procedures

VO
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SOP #6
SEDIMENT SAMPLING

The location of the sediment samples will be determined in the field Sediment
samples from dry or shallow stream beds (water less than 3 feet) will be obtained
from the middle of a streambed with a stainless steel spoon or spatula The sample
will be obtained from the surface to a depth of 1 inch The sample containers will
be filled to capacity

Sediment samples from stream beds with a water depth greater than 3 feet will be
obtained by a bucket sampler or an Eckman dredge A bucket sampler is a
cylindrical device of either 4 inch or 8 inch diameter size with hinged bottom lids
operated by a push rod The sampler is pushed into the sediment with bottom lids
open When a 2 inch or 4 inch penetration (depending on bucket size used) is
reached, the lids are pulled shut, trapping the top 2 inches or 4 inches of sediment

A surface water sample will be obtained from the marshy area between Wilson Road
and Cape LaCroix Creek to augment the sediment sampling data The sample will
be obtained by immersing a 1/2 liter amber glass container beneath the water surface
at a depth half-way between the surface and the bottom so that the bottom sediment
is not disturbed

After each sample is obtained, all equipment used will be washed with water
containing an inorganic detergent such as Alconox or TSP The sample will then
be thoroughly rinsed with distilled water

The decontamination will be done at the sampling site using the decontamination
method as outlined in S O P #9

Level D personal protection will be worn Respirators will not be worn unless PID
instrument readings are above 5 ppm in the breathing zone

0
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S O P #7
MONITORING WELL SAMPLING EQUIPMENT

In conjunction with SOP #8, water level, pH, temperature, and specific
conductivity data will be collected at each well Water level measurements will be
collected prior to flushing and sampling Specific conductivity, pH, and temperature
measurements will be taken after flushing and sampling

Water level measurements are determined to establish the direction of groundwater
flow and to determine the gradient of the potentiometnc surface Water levels will
be measured from the top of the standpipe using an electric water level indicator
Measurements will be taken and recorded in triplicate and averaged for use in
determining piezometnc surface

Specific conductance measurements allow approximation of groundwater ionic
strength, an indicator of total dissolved solids within the groundwater Specific
conductivity and temperature measurements will be taken with a S-C-T meter
equipped with a 100 foot probe The probe will be lowered into the well for an
in-situ measurement of conductivity and temperature

Measurement of pH will be taken with Cole-Parmer pH pen properly field calibrated
with standards and adjusted to temperature The measurement will be taken in a
collection beaker after pumping

Measuring devices will be decontaminated after each use by rinsing the
instrument/probe with distilled water three separate times

JOB SPECIFIC INSTRUMENTATION

S-C-T Meter

Yellow Springs Instrument Co , Inc -
Model 33 S-C-T meter with YSI 3300 Series Conductivity/Temperature Probe
Specifications listed in attached SOP #7-A
Calibration This instrument will be recalibrated prior to each well sampling
event, following the calibration procedures in S O P #7-A

Electronic Water Level Meter

QED Environmental Systems, Inc - Model 6000 with 150 foot flat tape
Specifications listed in attached SOP #7-B
Calibration This instrument is calibrated at the factory Field calibration is not
required t

Cole - Farmer pH Pen

Model 5941-00
Specifications listed in attached SOP #7-C
Calibration This instrument will be recalibrated prior to each well sampling
event, following the calibration procedures in S O P #7-C

I*
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SOP #7-A
YST S-C-T-METERS

SPECIAL INSTRUCTIONS FOR USING YSI 331IX SCT PROBES

When using YSI 331IX SCT Probes with cable lengths greater than 50' a very small
but constant error in all conductivity readings will be introduced by the extra cable
length This error may be determined as follows by slightly altering the standard
operating procedure when setting up the YSI Model 33 SCT Meter to make con-
ductivity measurements

SETUP

(a) Adjust meter zero (if necessary) by turning the bakelite screw on the
meter face so that the meter needle coincides with the zero on the
conductivity (umhos/cm) scale

(b) Calibrate the meter by turning the switch to red line and adjusting the
meter needle with the red line control to the red line on the scale If
this cannot be accomplished, replace the batteries

(c) Plug the dry probe into the probe jack on the side of the instrument
Any difference between the reading with and without the dry probe
plugged into the instrument represents the error introduced by the extra
cable length Subtract this value from all conductivity readings This
error will generally be insignificant on the XIO and X100 conductivity
scales The error has no effect on temperature and salinity readings

(d) Put the probe in the solution to be measured and follow the standard
procedures shown in the YSI Model 33 instruction manual

Si
03005
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b 0 P #7A

INSTRUCTIONS FOR YSI MODEL

33 AND 33M S-C-T METERS

Scientific Division

- vs i
rr; Yellow Springs Instrument Co , Inc

Yellow Springs Ohio 45387 • Phone 513-767-7241
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S O P 0 7 A (Cont 'd)

Ln
.C-

GENERAL DESCRIPTION
The YSI Model 33 ind 33M S C T Meters ate portable biliary
powered transisloriied instruments, designed lo accurately measure
salinity conduclivny and lemperatuie They us* • piobe consisting of
a nigged plastic conductivity cell and a precision YSI thermistor
temper alure sensor combined in • (ingle unit
Conductivity with (he Model 33 l» expressed as mlcromhos/centl
melei Ifjrnhos/cm) with the 33M il • millisiemens/meler (mS/m)
These are measurements ol the electrical conductance the sample
would show il measuied between opposite laces ol • 1cm cube
(Conversion information I pmho/cm = 01 mS/m ) Salinity Is the
number ol grams ol sail/kilogram of sample (%o ™ parts per
thousand) This measurement assumes the sample contains • slan
dard sea water sail mixture) The sample temperature la measured In
degrees Celsius
Salinity measurements are manually temperature compensated by
direct dial Conductivity measurements ire not temperature compen
sated however a lemperaluie (unction is provided on the instrument
lo aid with calculation of corrections Also when |usl temperature
and conductivity are known it is possible lo calculate salinity and
when only temperature and salinity aie known il is possible lo
calculate conductivity

SPECIFICATIONS
Model 33 Conductivity

Ranges

Accuracy

O 500 O S 000 0 60 000
limhos/cm with YSI 3300 Series
Probes (Note The prnho desig
nations on the meter are a
shorthand form for /* mho/cm |
125% men error at BOO 6 OOO
and 50000 plus probe
130% man error at 250 2 500
and 2 5 OOO plus probe
See Erior Section
2

Readability

Temperature Compensation

Model 33M Conductivity
Ranges

Accuracy

Readability

Temperature Compensation

Salinity
Rang*

Accuracy

Readability
Temperature Compensation

2 5 (imhos/cm on 5OO pmho/cm
range
25 jjmhos/cm on 5 OOO jimho/cm
range
25O u mhos/cm on 50000
nmho/cm lange
None

0 5O 0 500 0 5 OOO mS/m with
YSI 33OO Series Probes
125% max error at 50 BOO and
5 000 plus probe
130% max error al 25 250 and
2 500 plus probe
See Error Section
025 mS/m on 50 mS/m lange
2 5 mS/m on 500 mS/m range
25 O mS/m on 5 000 mS/m range

None

O 40 ebo in temperature lange ol 2
lo + 45*C
Above 4«C 10 9 "to el 40 "bo and
10 7 °bo al 20 "M plus conductivity
piobe
Below 4*C II I <H>o at 40 «t» and
10 9 °ho al 20 %o plus conductivity
probe
See Error Section
0 2 °oo on 0 40 °to range
Manual by direct dial from 2 lo



S O P 0 7 A (Cont'd)

L

Temperature
Range
Accmacy

Readability

Power Supply

Probe

Accuracy

Instrument

Ambient flanqe

2 10 +5O-C
lO l -Cal 2°C 4O6-C •( 45-C
plus pioha
Sea EIIOI Section
±OI5°C *t 2°C to ±037«C at
45°C

Two O sire alkaline batteries Ever
eaciy ESS or equivalent provide ap
prommaiely 200 hrs of opeialion
YSI 3300 Series Conductivity/fern
peralure Probe
Nominal Probe Constant K - 6/cm
i 2% of reading lor conductivity and
salinity
Error of 1O t*C •( O°C and
*O3°C at 40"C

Satisfactory operation 5 lo+45*C
A manmiim ei'oi of ±0 1% ol the
mailing put "C change in injtmmenl
lemppiaiure can occur This erroi is
neqligililn if the insliu.TiRni is read
lusted to recllme for each reading

OPERATION PROCEDURE
I Setup

<al Ail|trsl rnrler rero (if neceisaryl by turning the bahelile
*c>ew on lite meler lace so that the melei needle coincides
with (he lem an the conductivity tcaln

Mil Calibrate Hie melei by tinning Hie MODE control to
RCOUNE and adjusting the REOLINE control so Ilia meler

needle Hnei up with the redlin* on the malar ftce If this
cannot be accomplished replace the batteries

let Plug the probe into the probe jack on the side ol the instiu
men!

Id) Put Ihe probe in the solution to be measured (Sea Piobe
Use)

Temperature)
Sal the MODE control to TEMPERATURE Read the
temperature on the bottom scale of Ihe meter in degrees
Celsius Allow lime for the probe temperature to come to
equilibrium with that of Ihe water belore leading

Salinity
lal Transfer the temperature reading from Step 2 to Ihe *C

scale on Ihe instrument '
(bl Switch the MODE control lo the SALINITY position and

read salinity on lha lad 0 40 °'oo meter range
Icl Depress lha CELL TEST button The meler reading should

fall let* than 2% if greater lha proba is fouled and the
measurement is tn error Clean Ihe proba and re measure

Conductivity on Modal 33 (Modal 33M data are In
parentheses )
lal Switch lha MODE control lo Ihe X10O scala If lha reading

is below SO on lha 0 SOO range IS 0 on lha 0 SO range!
switch lo lha XIO scale If the leading is mil below 50
(501 switch lo Ihe XI scale Read Ihe meler scale and
multiply lha reading appiopnatety Tha answer is «»
pressed in /imhos/cm ImS/ml Measurements are not
temperature compensated
Example Mater Reading 2 4 7 ( 2 4 7 1

Scale XIO

Answer 2470/imhos/cm
|2470mS/ml



S O P 07A(Cont'd)

Ib) When measuring on the X10O and X10 tealea depres» tha
CELL TEST but ion The meler reading should fall les» lhan
2% if giealer lha probe it fouled and lha measurement it
in error Clean lha pioba and re maatura

NOTE The CELL TEST doe* not function on lha XI scale

6 Eirof
The maximum error in a leading can be calculated by using lha
graphs rn the following sections
III Temperature

The temperature scale is designed lo give lha minimum
sadnily error when lha temperature leadings aie used lo
compensate salinity measurements
Figure I shows tola! error lor prob« and instrument versus
"C meler reading

Example

re

PJ033J
/V\3W

Malar Raiding

Total Error

Accuracy

15'C

04T

I5«C± 0 4 •€ for probe
and inslrumanl combined

12) Conductivity on Modal 33 (Model 33M daia are in
parentheses)
Figure 2 shows lha worst caaa conductivity error as a func
lion of the conductivity reeding lor the probe and instru
menl combined

Figure 2

ia

Eiiampla Malar Reading

Scala

% Reading Error

Accuracy

360 //mhos/cm OS mS/m)

X10

1 4 5 %
36OO 1 162 pmhos/cm
1360 ± 1 6 2 mS/ml
for probe and instrument
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131 Salmily
Thn salinity (catlings ire a lunclinn ol temperature and
i iinilnrlivily llmirlom llm accmacy is a lunclion ol both
ll«« ii>m|ipialiiri> scaln anil ininpnaliiiff ronliol have br»en
id sii|np<| In rmnimifp Ihe Inmpnialiirn eicnc conliiliiilion to
tin salinity cum Ihe cnoi shown in Fiquin 3 is Iho Inlal ol
I hi- irmpriaiiiif) and conductivity pinhc Ihe lempeialiiia
sr.ile anil Iho salunly scale error

Figure 3

t oo Ktmri* mnomo

Eiample Meter Reading 100/00 (n 10°C

%of
Reading
£nor

Accuracy

65%

10 "on i O85°t>oior all
euois combined worse
case

CIRCUIT DESCRIPTION MAINTENANCE AND CALIBRATION
1 Description
The circuil i» composed ol two pads a multivibrator and switching
transistors The multivibrator produces a square wavelorm voltage
The square wave is applied lo iwo switching transistors They ahei
nalely apply Iwo batteries ol opposite polarity lo the probe thus
providing AC power which minimnes polarnalion ellecls The meter
ii in series with one ballery and measuies Ihe current Irom il The
curienl liom (he battery is proportional lo Ihe conductance ol the cell
Salinity is measured in • special range conductivity circuit which in
eludes • user adjusted temperature compensator In the temperature
redlme and XI positions Ihe mullivibralor operates al 100 lit In the
salinity X 100 and X10 positions Ihe multivibrator operates al 600 111
and in these ranges pushing Ihe CELL TEST button drops Ihe Ireqiien
cy lo 100 Hi allowing Ihe operator lo judge the degree ol piolie
polarisation

2 Maintenance
The only maintenance required n ballery replacement Two O site
alkaline flashlight cells such as Eveready ESS or equivalent will
provide 200 his ol operation Accuracy will not be maintained d line
carbon O cells are used Ballery replacement is indicated when the
ledlme adjustment cannot be accomplished
Replace batteries every UK months lo reduce Ihe danger ol corrosion
due to leaky batteries To replace batteries remove Ihe sii sciews
Irom the rear plate The ballery holders are color coded The Positive
I-I- button) end must go on red

3 Calibration ol Modal 33 (Model 33M dale are In parentheses I
It is possible 'or the temperature knob lo become loose or slip Irom
Ms normal position In an emergency Ihe dial can be re positioned II
must be emphaiifed that this is an emergency procedure only anil
thai Ihe instrument should be relumed to Ihe lactory lor piopei
recalibralron al the ea'desl opportunity
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(•I Read the temperature end conductivity of (ha solution Oatar
mm* the salinity ol tho solution by running • Ima vertically on
the graph Irom (his conductance value until it intersects the
appropriate °C line linl«ipolale as requited lor temperature
between the given *C lines) From this intersection extend a

ie«c

[LI
o

(«

li 111 11 in In M !• 1 1 1 1 1 ii i lini In 11 In n li 111
10000 10000 MOOO 40000 MOO*

, w'c

M'C

line hodtontatly to lha edge of the graph Thi* determine* the
salinity lor this sample
Example 25 OOOjjmhos/cm and 20*C gives a salinity ol 17
(Example 2 500 mS/m and 20°C gives a salinity ol 1 7 )

|b) Remove lha *C knob switch to SALINITY and turn the contiol
•halt until lha malar needle indicate* the salinity value deter
mined in Slap la) In lha example given lha value is 1 7

(cl Switch to TEMPERATURE INole This temperature reading
must b« lha same at Step (a) ll not begin again al Step la) I
Placa the knob on lha control shaft (without turning the control
shah) with lha knob pointer al lha same temperature as the
meter reading and lighten both set screws securely

Af earliest opportunity recalibrate using the following procedure or
return tha inslrumanl lo factory for service

(a| Sal lha inslrumanl for a salinity measurement as normal
(bl Substitute a lOOOuf capacitor and I 12 7ohmO 1% tolerance

resistor for lha proba
Connect lha resistor and capacitor between lha graan wire and red
wira on lha |ack connections inside the instrument

OMCENWIRE

RED WIRE

O

-AAAr-
1U7fi

IK
1000 pf

1000 1000 «ooo)

to
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'it Tien thf» temppralirre dial until the meter reads redlme
Nnw m*Mll ihr ipmpriaiuir knoh with the airow at 25°C This is •
I. i«|in> Vv i-a'ihialmn only Return the instrument lo the factory (of

|i»i|» i ii r«l I ii a I mo

PRO8C
I Description ol YSI 3300 Series Conductivity/Temperature

Probe
'S. vs* 11OO S»«'ir»4 Conductivity Probes are designed for field use
i >linrlvi>iii roxstiiictinn and design lot itiqueil accurate service

E arh piohn features a bind in cell constant of 5 0 (5OO O/M) db 2% •
pi IT it ion YSI theimislor temperature sensoi ol ±0 I°C accuracy al
0 C and ± O 3"C al 40°C and a low capacitance cable assembly ter
mmalinq m a three fhermmal 025 dia phone type connector
Iho 33IQ has a 10 It cable and the 331 I is a SO It version Other
i«Miqili\ nit- available on special order
I'u iiinlio hat a rigid P V C body plalmiied pure nickel electrodes
and a du'ahl* rabli piovidmtj resistance lo a wide range of water

2 Maintenance
(al Clxanmq

When thr cell ir>si indicates low teadmqs the probable cause is duly
• lcclmn>\ Hmrt wain rltposiis oils and organic matter ate I be most

(or convenient normal rteaninq soak (he electrodes lor 5 minutes
with a tor a'ly available bathroom tile cleanmq preparation such as
How Chpimcil Balhroom Cb>ane> Honion Indirslries Ratty Tile
Poirrlaiii anil Chrome Cleaner Johnson W»» Envy Instant
Ci> a>"i 01 IVMI) B«and Dasm Tub Tile Cleaner

For stronger cleaning a 5 minute soak In • lotulion made of 10 part*
distilled water 1O parts isopropyl alcohol and 1 part MCI can be usad
Always rinse the probe afier cleaning and before storage
CAUTION Do not touch the electrodes inside the probe

Platinum black is soh and can be scraped off
If cleaning does not restore the probe performance re plitmiiing is
required

(bl Re Plallnrilng
Equipment Required —
(I) YSI ^3140 Plalmmng Solution 2 ft o» (3% platinum
chloride dissolved in O025% lead acetate solution)
(21 YSI Model 33 or 33M S C T Meter
(31 SO ml glass breaker or equivalent bollle
141 Distilled water
Procedure —
(I) Clean the probe as In Section (al — either method
(21 Place the cell in the bealef and add sufficient YSI #3140

solution to cover the electrodes Do not cover the lop of
the probe

(31 Plug (he probe kilo rhe Model 33 or 33M switch lo the
XI00 scale lo ptaliniie the electrode Move the probe
slightly to obtain the highest meter reading and continue
plalmirmg for the approKimale time shown below

A\3W
12

Meier Reeding
umhoi/cm mS/m

3OOOO 30OO
25OOO 2500
2OOOO 2000
15 OOO I 500
10 000 I OOO

13

Time
(minutes)

S
6
8

I I
16
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(4) Altai the elapsed lime remove the probe and rime In freih
water

151 Rfluin (he tolulion to U» container 2 01 ol solution
should he sufficient loi 5O treatments

(cl Storage
It it brsl to store conductivity cell* in delonlied water CeMl
stored in water require less liequenl plalmualion Any cell that
has been stored diy should be soaked in deionifed waler (or
24 hours before use

3 Probe Us*
lit Obilmclions near the probe can disturb readings Al least two

inches ol clearance must be allowed from nan metallic un
derwatei objects Metallic ob|ecls such as piers or weights
should be Kept al least 6 inches (torn the probe

Ibl Weights are attached to the cable ol the YSI 3310 and 3311
Probes The YSI 3327 Weights are supplied in pairs with a
loial weight ol 4 ounces per pair Should it become necessary
to add more weight to overcome waler currents we suggest
limiting the total weight to two pounds (0 pairs) For weight*
m eicess ol two pounds use an independent suspension
cable In either case weights must be kept al least 6 inches
away from the probe

Id Gentle agnation by raising end lowering the probe several
limes during a measurement insures How of specimen solu
lion through the piobe and improves the lime response of the
temperature sensor

4 Cell Calibration & Standard Solutions
The YSI #330O Series Cells ate calibrated to absolute accuracy of
i I 5% baied on a Mandate! solution Smc« the lileiatiue on condiic
livily does not milicale a consistently accepted slandarcfirafion
mellioil we have chosen the 001 ilemil KCI solution method II

by Jones and B'adshaw in 1937 as out standard Recent
as well as the ASIM standards concur with this choice

/V\3VV
14

The idullon It prepared by diluting 0 745 gram* of pure dry KCI with
ditlilled waler until the tolulion is I kilogram The table below shows
the values of conductivity this tolulion would have if the distilled
weler were non conductive However since even high purity distilled
waler is slightly conductive the measured conductivity will be higher
by an amount equal to the waler s conductivity

Conductivity
Temperature *C

15
16
17
ta
19
20
21
22
23
24
25
26
27
28
29
30

pmhoi/cm
1141 5
11675
11936
12199
12464
12730
1299 7
13266
13536
13806
1408 1
14365
14632
14909
1518 7
15467

mS/m

1142
1168
1194
1220
1246
1273
1300
132 7
1354
138 1
1408
1437
1463
149 1
151 9
154 7

The operator may use the standard solution and I ha lable to check ac
curacy of a cell t constant or lo determine an unknown constant The
formula it thown below

„ me. 4 en
K - —— or

RISi 4- Si)
10*

where K «
H -

Cell constant
Measured resistance in II

15



S O P . 07A(Cont'd)

cr>
ro

Ci » Conductivity in pmhos/cm
O = Conrluclwily in (jmhoi/cm ol |he distilled water

uspil to make solution
S a Conductivity in mS/m
S - Conductivity in mS/m ol Ihe distilled walei used

to made Ide solution

R C and C 01 S and Si must either be determined at the tame
temperature 01 co'ieciecl to Iho same lemprralnie to made the eijua
lion valxl
Note For luMhei information on conduclivily and Ihe above Han
riant information refer to ASTM Standards Part 23 — Standard
Mrihrufs of I«ll 'nr Elecliical Conductivity 01 Walei and Industrial
Waste Water - ASFM Designation Dl 125 64

VSI MODEL 33 AND 33M USED WITH YSI 61A 54 and 57
OXYGEN METERS
If the salinity measurement is to he used lor salinity correction on the
5IA Hie readme) i'loufrl lie converted to Chlorosity The formula it

Salinity •>•„, O O3
PPM Chlorosily

I 8
10'

For these instiuments (he O O3 can be neglected so the equation
simplifies to

SS •>-*> > 10'
PPM CI

9 18 77 MS °/o0

-I 1 1 1
O SOOO tOflOO 15 OOO 70OOO

16

For salinity correction when utlng the Model 57 use the salinity
reading direct liom the Model 33 or 33M No conversion is
necessary
Model 33 and 33M salinity reading* taken in conjunction with Modal
54 dissolved oxygen readings can be used to correct Ihe Model 54 for
salinity and to make post measurement salinity corrections to dis
solved oxygen data Correction tables are available from the factory

WARRANTY
All YSI products carry • on* year warranty on workmanship and
parts exclusive of batteries Damage through accident misuse or
Umpe/ing will be repaired al • nominal charge
II you are experiencing difficulty with any YSI product It may be
returned to an aulhoriied YSI dealer for repair even il Ihe wananiy
has expired If you need factory assistance lor any leason contact

Service Department
Yellow Springs Instrument Co Inc
PO Box 279
Yellow Springs Ohio USA
Phone 1513) 767 7241
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ELECTRONIC H A T E R L E V E L M E T E R

.ELECTRONIC
WATER LEVEL

METER
Now measuring static water levels can be quick

and easy with the SAMPLE PRO Electronic Water Level Meter
The smooth profile, weighted probe is attached to

an easy-to-read flat tape and triggers both audio and visual
alarms on water contact The
comfortable balance and
smooth operation of the reel
and stand-up frame are ideal
for convenient, accurate field
use.

When you have to
monitor groundwater, go with
the Pros—SAMPLE PRO Elec-
tronic Water Level Meter

For further information contact
QED Environmental Systems Inc
PO Box 3726
Ann Arbor Michigan 48106

02

o
3.

In Michigan (313) 995-254' SAMPLE PRO
Groundu. ater Sampling Supplies

Environmental
Systems Inc

T\
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SOP #7C
pH PEN

SPECIFICATIONS

Range 0 0 to 14 0 pH
Resolution 0 1 pH
Accuracy +/- 0 2 pH
Battery 4 x 1 4 V (DURACELL MP 675H or

equivalent)
Battery life 1,000 hours
Operating temperature 0 to 50° C (32° F to 122° F)
Size (L x W x H) 6" x 1-1/4" x 3/4"
Calibration By offset trimmer
Weight 2 3 oz

OPERATING INFORMATION

Remove protective cap
Turn on pHep by On-Off switch located on top
Dip pHep in solution up to immersion level Under no circumstances immerse
above display level
Stir gently and wait a few seconds If electrode is dry wait a bit longer
When not in use, switch off pHep and replace protective cap
Large differences in readings of pH (+/- 0 5 pH) could be due to dry electrode
or run-down batteries To improve performance leave pHep up to immersion
level in tap water for a few minutes at least once a week
To change batteries, pull out the battery case and replace batteries
To recalibrate the instrument, dip in pH 7 solution and adjust the reading if
necessary by offset trimmer using a small screwdriver

U)
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S O P #8
MONITORING WELL SAMPLING PROTOCOL

After monitoring wells have been developed to provide proper hydraulic connection
--*» between the well and the aquifer, groundwater samples will be collected At sub-

sequent sampling events, an adequate volume of water must be purged from the well
casing to ensure that samples collected are representative of the groundwater

Groundwater sampling procedures involve the following protocol

1 A plastic liner will be placed on the ground around the well to provide
a clean dry surface

2 The well cap will be removed and placed in a clean area

3 The static water level will be measured, with a calibrated electric
water level instrument, as follows

The probe will be lowered down the well until the meter dial
deflects, indicating contact of the probe with the water surface

- Three replicate measurements will be made to ensure
reproductibihty

- The depth to water will be referenced to the top of the casing
This will be converted to water level elevation (MSL) from the
surveyed top of the casing

The data will be recorded according to the procedures included
in the QAPP

The probe will be rinsed with distilled water after each use

4 The volume of water initially contained in the well will be recalculated
from the formula V = (L-H) 3 14 r , where Vu is the volume of water
contained in the well in 1 ft3, L is the length of the well pipe in ft,
H is the depth in ft from the top of the casing to the water level, and
r is radius of the well casing in ft

5 Each well will be purged to the equivalent of 3 well volumes using a
Johnson-Kleck 2 in submersible pump or a teflon bailer Specific
conductance readings will start after 2 casing volumes have been purged
and will continue until readings stabilize (with a minimum of 3 casing
volumes to be purged) Each well will have a section of tubing or rope "~
dedicated for sampling The pump and/or bailer will be rinsed with "£.
distilled water between wells Note Representative samples of the fTJ
nnsate from the decontamination procedures will be obtained for field ^
blanks £ >

23
6 Samples will be collected m glass bottles The volatile organic bottles 8 5

will be collected immediately after purging There will be no air space ^ -,
in volatile orgamcs bottles (In the event that the well recharges slowly, o* $
i e , monitoring well No 5, the VOA vials will be initially filled The ^
other containers will be filled with a portion from each bailer ) The Q-
samples will be iced for transport

65
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I Field analyses for temperature, pH, and specific conductance will be
performed at the point of sampling with calibrated equipment (see
SOP #7)

8 The well cap will be placed on the well

9 All sample bottles will have been laboratory washed

10 Samples will be identified, handled, preserved and analyzed according
to Section 6 of the QAPP

I1 Recordkeepmg procedures will be in accordance with Section 7 of the
QAPP

The rmsate from any purging or redevelopment operation will be discharged to the
ground surface The discharge will be controlled so that there is no run-off from
the site

tot

Si
P3
CO =
VO 3

66 v| <o
oa



SOP #9
PERSONNEL AND EQUIPMENT DECONTAMINATION

Three contamination levels will be delineated and marked out with stakes and traffic
tape These will be

The Exclusion Zone which will be the actual waste area or where
contamination could occur

The Contamination Reduction Zone where personnel decontamination
will be done and will include the back portion of the trailer

The Clean Zone where office activities and non-waste contact tasks will
be performed

All persons entering the Exclusion Zone must be attired in designated protective
gear Upon leaving the Exclusion Zone, personnel will enter the Contamination
Reduction Zone and must remove all contaminated gear and thoroughly wash boots
in the provided boot wash tubs After washing and rinsing boots, contaminated
protective suits and gloves must be deposited in the open head waste drums Hands
and 'face will be washed in the basins provided Personal equipment such as
respirators, hard hats and test equipment should be checked for contamination before
proceeding from the Contamination Reduction Zone to the Clean Zone Details of
Personal Decontamination are found in the Health and Safety Plan, Section 14

Hand sampling equipment, i e , trowels, scoops, hand augers, etc may be cleaned
at the sampling site This equipment will be cleaned by a triple rinse consisting of
an Alconox or TSP rinse/scrub, distilled water rinse and methanol rinse The
detergent rmsates will be discharged onto the site surface Spent methanol, which
does not evaporate, will be drummed for disposal

Equipment, such as auger flights, will be decontaminated prior to beginning any
field activities, between sampling locations (i e , boreholes, trenches, etc ) and after
completion of field activities with a steam cleaner or high pressure wash The
rmsate will be discharged onto the site surface within a known contaminated area
Samples of rmsate from the backhoe and auger flights will be collected for chemical
analysis to document decontamination Rmsate samples from the hand tools, i e ,
bailer, stainless steel spatula, split spoon, etc will be obtained as field blanks per
routine QA/QC field procedures

All contaminated personal protective clothing and debris will be collected and
containerized for proper disposal

1 1
03
CO 5

01
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APPENDIX B

QUALITY ASSURANCE PROJECT PLAN
FOR THE

MISSOURI ELECTRIC WORKS
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PREPARED FOR
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2 0 INTRODUCTION

2 1 PURPOSE AND SCOPE

The purpose of this Quality Assurance Project Plan (QAPP) is to document the
quality assurance requirements applicable to the consulting services provided by
Rollins Environmental Services (FS), Inc (RES-FS) and its subcontractors to the
MEW PRP Committee for the Missouri Electric Works Remedial Investigation and
Feasibility Study (RI/FS) This plan describes the requirements for organizing,
planning, performing, reviewing and documenting activities which affect the quality
of work conducted on the MEW site by personnel, consultants and subcontractors
of RES-FS This plan is intended to incorporate the requirements of EPA The
scope of this plan includes field sampling, analytical testing, equipment maintenance,
data reduction and reporting

The MEW project QAPP as presented herein applies to all work performed by
RES-FS and subcontractors as authorized by the MEW PRP Committee, whether
performed at the site or in any office or laboratory, as well as the services and/or
items provided by RES-FS personnel which affect the quality of elements in the
authorized work

2 2 DISTRIBUTION CONTROL

This QAPP and all documents that affect the referenced quality assurance
requirements are controlled documents The Program Manager is responsible for
control of the distribution and accountability of all documents relating to the project
He issues all copies of documents relating to the site QAPP, and revisions thereto,
and maintains a record of distribution

The QAPP and other documents are issued to various persons for their use Many
plans and documents are issued to a specific person because of the title or function
the person holds It is the responsibility of the Program Manager and the Quality
Assurance/Quality Control Officer to continually monitor title and function changes
and issue or cancel the QAPP and documents as personnel change

Acknowledgement of receipt of the documents, and of receipt of revisions of the
documents are recorded by the document holder signing an appropriate Receipt
Acknowledgement form and returning it to the Program Manager for inclusion in the
project files Examples of the Receipt Acknowledgement forms used for this project
are presented in Figures 2-1 and 2-2 The Receipt Acknowledgement form for the
document or document revisions must be signed by the person to whom the
document or revision is assigned

The holder of each controlled document is responsible (1) to keep the latest revised
copy, (2) to destroy or appropriately mark as "SUPERSEDED" or "VOID" all old
copies and/or revisions replaced, (3) to return the Receipt Acknowledgement form
to the Program Manager, and (4) to return his copy when his need for the document
no longer exists because of reassignment from the project, retirement, termination
of employment, or cancellation by the Program Manager A "master" project
document will be retained at Union Electric facilities, as described in Section 7 3

£*Bo.
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FIGURE 2-1
ACKNOWLEDGEMENT OF RECEIPT OF QA/QC PLAN

ROLLINS ENVIRONMENTAL SERVICES (FS), INC
MISSOURI ELECTRIC WORKS RI/FS PROJECT

QA/QC PLAN

TO Rick Smith, RES-FS Program Manager, Missouri Electric Works Project
FROM
SUBJECT Acknowledgement of Receipt of "QA/QC Plan Missouri Electric Works

Site Project, Rollins Environmental Services (FS), Inc"

I hereby acknowledge receipt of QA/QC Plan No
I understand that this Plan is the property of RES-FS and is assigned on a loan basis
It is my responsibility to maintain this Plan current by replacement with revised
copies as they are issued

I will promptly surrender this Plan upon request of the RES-FS Program Manager
or whenever I no longer have need of the Plan because of reassignment from the
Project, retirement, termination of employment, or cancellation

ACKNOWLEDGED BY

(Signature)

(Date)

PLEASE RETURN THIS COMPLETED ACKNOWLEDGEMENT TO
Rollins Environmental Services (FS), Inc

9000 Gulf Freeway, Suite 245
Houston, Texas 77017

Attn Rick Smith, MEW Program Manager

O?
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FIGURE 2-2
ACKNOWLEDGEMENT OF RECEIPT OF REVISED QA/QC PLAN

ROLLINS ENVIRONMENTAL SERVICES (FS), INC
Missouri Electric Works RI/FS PROJECT

QA/QC PLAN

TO Rick Smith, RES-FS Program Manager, Missouri Electric Works Project
FROM
SUBJECT Acknowledgement of Receipt of "QA/QC Plan, Revision

Missouri Electric Works Site Project, Rollins Environmental Services
(FS), Inc"

I hereby acknowledge receipt of Revision No , dated
, for QA/QC Plan No

I further acknowledge that superseded Plans have been marked "SUPERSEDED" or
have been destroyed

ACKNOWLEDGE BY

(Signature)

(Date)

PLEASE RETURN THIS COMPLETED ACKNOWLEDGEMENT TO
Rollins Environmental Services (FS), Inc

9000 Gulf Freeway, Suite 245
Houston, Texas 77017

Attn Rick Smith, MEW Program Manager

>$
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3 0 PROJECT DESCRIPTION

31 SCOPE

The scope of services for the MEW RI/FS to be performed by RES-FS is divided
into three conceptual phases as follows

Activities Anticipated Dates

Initial Activities November '88 - February '89
Site Investigations March '89 - May '89
Feasibility Studies May '89 - October '89

These activities and the rationale for these activities are described in the Work Plan
The tasks associated with the RI/FS, and their anticipated start/finish date, are listed
in Table 3-1 It should be noted that the start/finish dates are dependent, in part,
upon the state/federal agency review process

The overall objective of this project is to perform a RI/FS to determine the spatial
extent of contamination at the MEW site, and to develop and evaluate remedial
action alternatives appropriate for site remediation All tasks and subtasks are direct-
ed toward accomplishment of this objective

The site investigation for the MEW site will be performed in two phases in order to
characterize the degree and extent of contamination at the site APR Laboratories
will conduct the required chemical analyses at their facility in Dickinson, Texas
McClelland Engineers, located in Houston, Texas, will conduct the required
geotechnical analyses All sampling and laboratory analyses will be conducted in
accordance with protocols and guidelines set forth in this document Specifically,
this includes the following areas

Preparation of sample containers
Sampling procedures
Sample preservation
Sample custody
Sample holding time
Analytical procedures
Calibration procedures and frequency
Data reduction validation
Internal QC checks

3 2 INTRODUCTION/BACKGROUND 5

The Missouri Electric Works Inc facility is a 6 4 acre site located in an industrial g ^
area of the southern portion of Cape Girardeau, Missouri, on Missouri Highway 61 §3
(Figure 3 - 1 ) The approximate legal description of the site is the SW 1/4 of the t*> 5
NW 1/4 of Section 12, Township 30 North, Range 13 West, in Cape Girardeau ^T
County, Missouri The approximate site dimensions are 349 feet north-south by 798 ° o
feet east-west %
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The MEW site is situated in the hills along the valley wall just west of the
Mississippi River flood plain, approximately 1 5 miles west of the Mississippi River
Intermittent run-off channels emanate from the south and east boundaries of the site,
which eventually drain to the Cape LaCroix River, located 0 7 miles from the site
The Cape LaCroix River flows 1 1 miles and enters the Mississippi River

Missouri Electric Works sells, services, and remanufacturers electric motors,
transformers, and electrical equipment controls During the past operational
practices, MEW reportedly recycled materials from the old equipment, selling copper
wire and reusing the dielectric fluids from the transformers The salvaged
transformer oil was filtered through Fuller's earth and an estimated 90 percent was
reused The remaining 10 percent reportedly was disposed

MEW has been at its present location since 1953 According to EPA documents,
more than 16,000 transformers have been repaired or scrapped on-site The total
amount of transformer oil that has been discarded in this period was estimated to be
28,000 gallons In 1984, approximately 5,000 gallons of waste oil was removed by
a removal contractor

The MEW plant and general office occupy a building at the west end of a lot that
overlooks Highway 61 The remainder of the lot is an open field, portions of which
are littered with various objects including old transformers, empty drums, old pallets,
and trash (Figure 3-2) The MEW property has been found to be contaminated with
Arochlor 1260 polychlonnated biphenyls (PCBs) The PCB contamination is a result
of past handling and storage procedures of the transformer fluids on site

Two major sampling efforts were conducted by the E & E/FIT at the Missouri
Electric Works site The first investigation, performed in October 1985 under
Technical Directive Document (TDD) # R-07-8509-04, principally involved on-site
surface soil sampling intended to define the areal extent of surface PCB contamina-
tion

Two off-site background samples were obtained in the same manner as the on-site
soil samples The results of this sampling effort detected significant surface
contamination within the site boundary Contamination was found in 96 of 104 on-
site samples analyzed

The second investigation, performed in July 1986 under TDD # R-07-8509-04B,
involved subsurface sampling (0 to 4 feet deep) at various intervals, off -site surface
soil sampling, and off-site drainage channel sediment sampling This investigation
extended the areal extent of the surface samples collected in the initial investigation
beyond the perimeter of the MEW property The surface water and sediment
associated with the dramageways downgradient from the site also were sampled
This sampling indicated that there were areas where PCBs had migrated off site,
based upon the analysis of the sediments However, no PCBs were detected in the
surface water samples A sample of the on-site drinking water well was also
obtained during this investigation, PCBs were not detected

An Expanded Site Investigation (ESI) was performed by E & E during May and June
1987 During the ESI six (6) wells were installed and sampled Well nos 3 and 5,
located in the southeast corner of the site, contained 3 9 and 3 5 ug/1 (ppb) PCBs,
respectively The wells were resampled during October 1987 The purpose of this

co =

8
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sampling event was to obtain filtered and unfiltered samples to determine if their
previously reported PCB concentrations were attributable to soil particles or
solubilized PCBs No PCBs were detected from any of the groundwater samples
collected, indicating that the previously reported PCB groundwater levels could have
been due to particle contamination during well installation/development or cross
contamination during sampling

The on-site drinking water well has been sampled by the site owner and no PCBs
were detected

John Mathis and Associates, Inc sampled well nos 3 and 5 on August 3, 1988, on
behalf of the MEW PRP Committee The analytical results of the unfiltered samples
indicated Aroclor 1260 at concentrations of 2 0 ug/1 and 3 2 ug/1 for well nos 3 and
5, respectively A sample aliquot from well no 5 was filtered through a 0 45-micron
filter prior to analysis PCBs were not detected in this sample at the 0 5 ug/1
detection limit

3 3 PROJECT MILESTONES

Table 3-1 lists the tasks which will be performed to complete the RI/FS A start
and finish date is included with each task

Figure 3-3 includes a bar chart for the expected project schedule

3 4 DATA USAGE

Before alternatives for remedial actions can be considered in the FS, there must be
sufficient information available to develop, screen, and evaluate potential alternatives
The remedial investigation will be performed to gather and assess information needed
to accomplish the following

Determine if pollution or physical conditions at the site pose a threat
to human health or the environment

Determine the location and type of contamination in the ground water,
sediments and surface and subsurface soils surrounding the site in ^
sufficient detail to develop and evaluate remedial action alternatives m

Define the pathways of migration from the site > ^
B£

Define onsite and offsite physical features and facilities that could O 3
affect contaminant migration and contaminant cleanup {n 3

>J T
7J»

Develop, screen and evaluate the cost-effective remedial action(s) g
Q_

Once the data has been obtained and evaluated in the RI report, the following tasks
will be performed as part of the feasibility study

Develop and evaluate remedial action alternatives

Rank the acceptable remedial action alternatives
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-< Recommend a cost-effective remedial action(s)
for the site

The RI includes several tasks (See Table 3-1) designed for gathering data in order
to evaluate the feasible remedial alternatives Each task is detailed in Section 3 of
the Work Plan and Section 6 of the QAPP Specific RI task objectives are listed
below

1 Proiect Approvals (Task 100) A number of activities will be performed
prior to the start of on-site work Specific activity elements to be developed
include

Project schedule with milestones and dehverables

Staffing plan, identifying key personnel and project respon-
sibilities

Health and Safety Plan (HSP)

Detailed plans for field work, including

Provisions for field support facilities,

Description of field techniques, and

Identification of subcontractors, as required

Quality Assurance Project Plan (QAPP), including Standard
Operating Procedures

Additionally, the project Safety Officer will contact representatives of the
Police and Fire Departments to apprise them of project activities and establish
a system for emergency response He will also identify local hospitals and/or
emergency centers and acquaint their personnel with potential hazards that
might be encountered The completion and approval of these activities will
help ensure the cost effective, technically sound and safe conduct of all phases
of the remedial investigation

2 Historical Study Survey (Task 200) A historical study survey will be
performed to identify additional areas of concern The data obtained from the
survey will be utilized in the selection of additional site investigative activities ^
and/or the selection of sampling locations TO ^

O3
3 Site Mobilization (Task 300/310) Several work tasks will need to be <g 5
performed during the phase I and II site mobilizations These tasks include N/ -j

o^ ror>
The locations of the van, office trailer (if needed), parking °
areas, drum storage and decontamination areas will be °-
determined

The van and possible office trailer will be leveled and secured
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The van will be arranged for work start-up

A decontamination area will be established

The contamination reduction and clean zone areas will be taped
off with stakes and traffic tape The personnel
decontamination tubs and equipment will be set up Open head
waste drums will be set up in the contamination reduction zone

4 Topographic Survey (Task 400) During phase I a site map with contour
elevations will be prepared The map will show all site and topographic
features The surface contours will be used to determine surface water runoff
patterns

The surveyors will establish a grid system over the site during the phase I
mobilization Temporary wooden stakes, 3 feet high with flags and marked for
reference purposes, will be placed at 50-100' intervals Permanent stakes or
benchmarks will also be established so that the grid can be regenerated for
future sampling events The grid will be used to accurately document the
locations of all on-site sampling and monitoring activities

5 Geophysical Survey (Task 500) A geophysical survey will be performed
during phase I to determine the locations of buried metal deposits and
contaminants with high conductivity The survey will investigate the east end
of the site

6 Trenching (Task 600) Based upon visual observations and/or the
geophysical survey, suspected waste burial areas will be excavated with a
backhoe during phase II This activity will be conducted to determine the
dimensions of the waste deposits, as well as the chemical and physical
characteristics of any buried wastes Selected samples will be analyzed for
PCBs and the volatile organics

7 Process Building Investigation (Task 700) The MEW process building will
be inspected to determine the presence or absence of floor drains and sumps
and the associated discharge points The results of the investigation will be
utilized to determine areas which need further investigation for potential PCB
and volatile organic contamination

>
8 Shallow Subsurface Investigation (Task 800) Shallow soil samples will be £* §"
obtained from the septic tank drain field located north of the MEW process to 5
building, the areas north, east, and southeast of the process building and ^ •»
additional areas potentially impacted by discharge from the MEW process ot> %
building The samples will be analyzed for PCBs and the volatile organics °

o.
9 Surface Soil Sampling (Task 900/910) Utilizing the existing analytical data,
in combination with a geostatistical model, surface soil sample locations have
been designated in order to define the 10 ppm action line for PCB
contamination The data from the analysis of the samples will be input into
the model and evaluated to determine the adequacy of the data and
recommendation for additional sample locations
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*• -— 10 Sediment Sampling (Task 1000/1010) Sediment samples will be obtained
to determine the extent and potential for further contamination to off-site
areas resulting from several migration pathways, such as, surface water run-
off, air transport and shallow subsurface migration This information will also
be utilized to determine the potential for direct contaminant contact to either
fauna, flora or humans The results from this task will determine the need for
addressing remedial actions to control surface water run-off and leachate
and/or to remediate surrounding surface water bodies The samples will be
analyzed for PCBs

11 Groundwater Sampling (Task 1100) Groundwater samples will be
collected from existing wells at the MEW site All samples will be analyzed
for PCBs and the volatile organics The data will be utilized to define the
vertical and lateral limit of groundwater contamination, if it exists, and to
determine the need for addressing remedial alternatives for the control/removal
of groundwater contaminants

12 Soil Boring for Depth Profile? (Task 1200) The soil boring activity
program includes drilling thirty two (32) soil borings around the site This
program is designed to meet the following objectives

Estimate the current lateral and vertical extent of contamination
and the associated volume of contaminated soil

Evaluate the potential for future soil and groundwater
contamination

Representative soil samples will be obtained for chemical analysis The results
will be utilized to determine the extent of subsurface contamination and the
potential for the movement of contaminants in the subsurface The samples

» will be chemically analyzed for PCBs, TCA, TCE and methylene chloride

13 Soil Properties Evaluation (Task 1300) Soil samples will be obtained to
depths of one foot to characterize the three expected soil types or properties
that could impact remedial alternatives The samples will be analyzed for
BTU, soil density, moisture content, pH, cation exchange capacity, particle
size, thermal conductivity, total chloride, total metals and Atterberg limits
The results will affect the operational and economic feasibility of the remedial
alternatives

14 Sample Analysis (Task 1400/1410) Testing which will be conducted
during the RI will include field, chemical laboratory, and geotechmcal
laboratory determinations The results of the testing will be the basis for
which all feasible remedial alternatives are evaluated

3 5 MONITORING NETWORK DESIGN AND RATIONALE '
f 5

The remedial investigation includes several tasks and subtasks which specify the m
monitoring or sampling of the site The investigation is designed to identify the <
nature of the wastes, the volume and distribution of wastes, target receptors, ^ ^.
contaminant pathways and extent of off-site contamination in order to determine and £» 9-

i*
oa.
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assess feasible remedial alternatives Details of the monitoring network are included
in the Work Plan

3 6 SAMPLE MATRICES AND ANALYTICAL PARAMETERS

Table 3-2 is a summary of all anticipated sampling and analyses for the anticipated
RI activities at the MEW site The blanks, duplicates and spike samples required are
summarized in Table 3-3 Table 3-4 is a listing of the volatile organic compounds
Table 3-5 is a listing of chemical and physical parameters which will be performed
for Task 1300 (Soil Properties Evaluation)

00

o
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TABLE 3 2
AMALYTICAL SUMMARY

MISSOURI ELECTRIC WORKS RI/FS

TASK TYPE OF SERVICE
EST

Q U A N T I T Y (a) PARAMETERS

600 SUBSURFACE SOIL/WASTE PCBs (AROCHLOR 1260) (ASTM 3304 77)
VOLATILE ORGANICS (EPA 8240)
VISUAL CLASSIFICATION

800 SUBSURFACE SOIL 18 PCBs (AROCHLOR 1260) (ASTH 3304 77)
VOLATILE ORGANICS (EPA 8240)
VISUAL CLASSIFICATION

900/910 SURFACE SOIL (b) 68 PCBs (AROCHLOR 1260) (ASTH 3304 77)
VISUAL CLASSIFICATION

1000/1010 SEDIMENT SOIL (b) 113 PCBs (AROCHLOR 1260) (ASTM 3304 77)
VISUAL CLASSIFICATION

1100 GROUNDUATER PCBs (ASTM 3534 85)
VOLATILE ORGANICS (EPA 8240)
FIELD DETERMINATIONS pH, TEMPERATURE,
SPECIFIC CONDUCTANCE

1200 SOIL BORINGS 128 PCBs {AROCHLOR 1260) (ASTM 3304 77)
TRICHLOROETHANE, TRICHLOROETHYLENE,
METHYLENE CHLORIDE (EPA 5030 * 8010)
VISUAL CLASSIFICATION

1300 SOIL 12 BTU (ASTM D240 64), DENSITY (COE EH1110 2 1906), CEC
(EPA 9080), PARTICLE SIZE DETERMINATION (D422 63), THERMAL
CONDUCTIVITY (C), X MOISTURE (ASTM 2216 80), pH (EPA 9045),
TOTAL CHLORIDES (EPA 9251), ATTERBERG LIMITS (ASTM D4318 84).
TOTAL METALS (Al, As, Ba. Cd, Ca, Cr, Cu, Fe, Pb,
Hg, Mn, Kg, Hi, K, Se, Ag, Na, Zn)
VISUAL CLASSIFICATION

A PROJECTED QUANTITIES, ACTUAL NUMBER OF SAMPLES MAY CHANGE BASED UPON FIELD CONDITIONS AND PHASE I ANALYTICAL RESULTS

B ESTIMATED QUANTITIES BASED ON PHASE I PROJECTIONS ONLY THE QUANTITY OF SAMPLES WHICH WILL BE OBTAINED

DURING PHASE II IS DEPENDENT UPON THE PHASE I ANALYTICAL RESULTS

C AS REFERENCED IN GEOTECHNICAL TESTING JOURNAL, VOL 6, MARCH DECEMBER 1983
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TABLE 3 3
SUHHARY OF BLANKS AMD DUPLICATES
MISSOURI ELECTRIC UORKS RI/FS

TASK

600

BOO

900/910

1000/1010

1100

1200

1300

TYPE OF SAKPIE

SUBSURFACE SOIL/WASTE (9)

SUBSURFACE SOIL (IB)

SURFACE SOIL (&&)

SEDIMENT (113)

GROUNDUATER (6)

SOIL BORINGS (128)

SOIL (12) (d)

DUPLICATES

1

1

4

6

1

7

1

BLANKS (c)

1

1

4

6

1

7

1

SPIKES

1

1

4

6

1

7

1

fl

'I.

(a) ESTIMATED TOTAL NUMBER OF SAMPLES, EXCLUDING BLANKS DUPLICATES AND SPIKES, SHOW IN PARENTHESIS,
ESMHA1ED QUANTITIES BASED ON PHASE I PROJECTIONS ONLY

(b) ADDITIONAL SAMPLE VOLUMES UILL BE OBTAINED FOR THE REQUIRED QC ANALYSES

(C) FIELD EQUIPMENT BLANKS AND TRIP BLANKS

(d) SPIKES AND/OR BLANKS ARE NOT APPLICABLE TO PHYSICAL PARAMETERS, SUCH AS, BTU, DENSITY,
CEC, PARTICLE SIZE DETERMINATION, THERMAL CONDUCTIVITY, X MOISTURE AND ATTERBERG LIMITS
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TABLE 3-4
VOLATILE ORGANIC LIST

VOLATILES

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

Chloromethane
Bromomethane
Vinyl Chloride
Chlorethane
Methylene Chloride

Acetone
Carbon Disulfide
1,1-Dichloroethene
1 , 1 -Dichloroethane
trans- 1 ,2-Dichlorethene

Chloroform
1 ,2-Dichloroe thane
2-Butanone
1,1,1 -Tnchloroethane
Carbon Tetrachlonde

Vinyl Acetate
Bromodichloromethane
1 , 1 ,2,2-Tetrachlorethane
1 ,2-Dichloropropane
trans- 1 ,3-Dichloropropene

Tnchloroethene
Dibromochloromethane
1 , 1 ,2-Trichloroethane
Benzene
cis- 1 ,3-Dichloropropene

2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachlorethene

Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

CAS
NUMBER

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5
10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5

110-75-8
75-25-2
591-78-6
J08-10-1
127-18-4

108-88-3
108-90-7
100-41-4 -
100-42-5
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"• --» TABLE 3-5 -
PARAMETERS FOR SOILS PROPERTIES EVALUATION

PARAMETER METHOD

BTU ASTM D240-64
Soil density testing (wet or dry) COE EM 1110-2-1906
Cation exchange capacity (CEC) EPA 9080
Particle size determination
(sieve analysis and hydrometer analysis) ASTM D422-63

Thermal conductivity measurements *
Natural moisture content ASTM 2216-80
Soil pH EPA 9045
Chloride concentration EPA 9251
Atterberg limits (liquid and plastic limits) ASTM D4318-84
Metals concentration **

Aluminum EPA 7020
Arsenic EPA 7061
Barium EPA 7080
Cadmium EPA 7130
Calcium EPA 7140
Chromium EPA 7190
Copper EPA 7210
Iron EPA 7380
Lead EPA 7420
Magnesium EPA 7450
Manganese EPA 7460
Mercury EPA 7471
Nickel EPA 7520
Potassium EPA 7610

,, - Selenium EPA 7741
"* - Silver EPA 7760

Sodium EPA 7770
Zinc EPA 7950

* As referenced in Geotechnical Testing Journal. Vol 6, March - December 1983

** Acid extration per EPA Method 3050
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--* 4 0 PROJECT ORGANIZATION AND RESPONSIBILITY

4 1 OVERALL RESPONSIBILITY

The Program Manager is responsible for the overall management of the RI/FS of the
MEW site Although subcontractors may be used for some projects tasks, RES-FS
assumes full responsibility for ensuring that their actions comply with all aspects of
the approved Work Plan (e g , S O Ps, Health and Safety Plan and Quality Assurance
Project Plan)

The Program Manager will be RES/FS' prime point of contact with the MEW PRP
Committee, EPA and MDNR and will have responsibility for technical, financial and
scheduling matters Furthermore, the Program Manager will coordinate the
deployment of corporate resources required to successfully complete the project In
the Program Manager's absence, the On-Site Coordinator, or a designated representa-

act as the point of contact

The organization of key personnel assigned to the project is presented in Figure 4-1
Resumes of key project individuals are included in Attachment 4-1

4 2 MONITORING AND SAMPLING OPERATIONS AND QC

The subcontractors, and their specific project task(s), which will be utilized in the
monitoring and sampling field activities are listed below

SUBCONTRACTOR FIELD TASK

McClelland Engineers Geotechnical Laboratory Analysis

APR Laboratories Chemical Analysis

Neponset Geophysical Corp Geophysical Survey

Capability Statements for each contractor are included as Attachment 4-2

Each subcontractor will be responsible for following the approved guidelines included
in the Work Plan, Health and Safety Plan and Quality Assurance Project Plan The
RES-FS On-Site Coordinator will supervise all field activities to ensure the safe and
proper performance of all activities

4 3 LABORATORY ANALYSES AND QC

RES-FS has retained APR Laboratories of Dickinson, Texas to perform the analyses
of chemical parameters identified in Table 3-2

The soil testing laboratory of McClelland Engineers, located in Houston, Texas
will perform the testing of soil parameters identified in Table 3-2

8-
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FIGURE 4-1
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4 4 SPECIALIZED RESPONSIBILITIES FOR LABORATORY SERVICES

APR's Laboratory Director and McClelland's Chief Quality Control Officer will
perform a data review/assessment of the analytical data prior to submittal to RES-
FS The RES-FS QA/QC Officer, Joe Dauchy, will perform the final data review

The analytical program for the Missouri Electric Works project has been prepared
by RES-FS in consultations with APR Laboratories and McClelland Engineers This
program (analytical, methodology and QC) is presented for review and approval by
the EPA Region VII QA Officer

4 5 QUALITY ASSURANCE

451 Overall QA Responsibility
f

The Program Manager has overall responsibility for establishing the QAPP and for
its implementation in all project activities

The RES-FS Quality Assurance/Quality Control (QA/QC) Officer reports to the
Program Manager, and coordinates with the Program Manager in the implementa-
tion of the QAPP The project QA Officer has access to the On-Site Coordinator
and other project personnel He has the responsibilities to monitor and verify that
the project work is performed in accordance with the QAPP, the various procedures
and to assess overall QA effectiveness

452 Field QA Responsibility

The RES-FS QA Officer has responsibility for the on-site field QA The QA/QC
Officer and/or an assigned representative will work closely with the On-Site
Coordinator to insure that all RES-FS field staff and subcontractors are in com-
pliance with all field requirements of the QAPP

453 Laboratory QA Responsibility

APR is responsible to the Program Manager for completion of the analytical tasks
and QAPP activities McClelland is also responsible to the Program Manager for
completion of the soil testing activities and any required QAPP activities

Quality Coordinators will be assigned by both APR and McClelland management to
implement the project QAPP and to monitor project activities on a daily basis for
conformance They will report to the Project QA/QC officer on QAPP activities

454 QA Reports to Management

Section 16 0 of this QAPP describes the periodic QA reporting requirements for the
Missouri Electric Works project .

After the field work has been completed and the chemical analyses and soil testing
are completed and assessed, a fmal quality assurance report will be prepared to be
included in the final RI report The report will summarize the QA and audit .
information, indicating any corrective actions taken and the overall results of the
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QAPP The Project QA/QC Officer, in coordination with the APR and McClelland
Quality Coordinators, will prepare the summary

4 6 PERFORMANCE AND SYSTEMS AUDITS

Internal audits are performed to review and evaluate the adequacy of the QAPP, and
to ascertain whether it is being completely and uniformly implemented The project
QA Officer is responsible for such audits and will cause them to be performed
according to a schedule planned to coincide with appropriate activities on the project
schedule

Section 12 0 of this QAPP describes the periodic field and laboratory assessments and
performance and systems audits to be completed during the Missouri Electric Works
project
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5 0 QUALITY ASSURANCE OBJECTIVES

The overall objective of the Missouri Electric Works Remedial Investigation is to
provide a complete, accurate, precise and representative summary of the current state
of the site The samples and the data generated from these samples and the site
generated data must provide the information necessary to complete the site summary
However, all data is subject to some error such as inability to collect samples,
sampling analysis errors, faulty selection of sampling sites or inappropriate data
reduction Control or recognition of these errors is important in analyzing the data
and in preparing the final summary Establishing appropriate levels of control over
sources of error and quantifying these errors when possible will assist in assessing the
impact of errors on the project

5 1 QUALITY ASSURANCE OBJECTIVES

Quality assurance objectives for measurement data are usually expressed in terms
of accuracy, precision, completeness, representativeness and comparability Defini-
tions and descriptions of how these characteristics will be obtained are as follows

Accuracy

Accuracy is a measure of the system bias Bias is defined as the difference
between the mean (average) of the true sample values and mean (average) of
the laboratory analyses The exact system bias will never be known since the
true sample values are not accessible, however, inferences can be drawn from
an examination of field and trip blank analyses and laboratory matrix spiked
sample analyses Field blanks measure the bias introduced by contaminated
equipment, sample handling and shipping and laboratory procedures Trip
blanks measure the bias introduced by field, shipping and laboratory
procedures Spiked samples measure biases in laboratory analyses

Acceptable accuracy measures are dependent on the sample matrix and are
discussed in Section 5 3 Accuracy measures are not meaningful for the
screening tests conducted in the field based on the semi-qualitative/
quantitative data acquired from the PID and FID and the nature of the pH and
temperature conductivity meters Accuracy of the pH and tempera-
ture/conductivity meters will be checked by calibrating prior to daily use and
a calibration check at the end of the day's use

ASTM procedures for geotechnical testing do not discuss accuracy in the
proposed methods Such measures are not applicable based on the hetero-
geneity of the samples collected, i e , a matrix mean (X) may vary significantly
due to the inherent nature of the samples Statements of expected accuracy can
not be made due to this large variance in samples

Precision

Precision is the measure of the variability of individual sample measurements
Precision will be inferred through the use of duplicate samples If duplicate -
samples contain identical contaminant concentrations, any variability in the g
laboratory analyses must be due to variability induced by sampling, handling, Q 3
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or laboratory procedures Acceptable precision values are dependent on the
sample matrix and are discussed in Section 5 3 Precision values for field
screening are not meaningful based on the lack of reproducibility of the
samples Field screening will be in a real time mode making duplication very
difficult for the PID and FID The pH and temperature/conductivity meters
are continuous readout instruments and duplicate readings of the same sample
will not yield precision values Duplicate geotechnical tests will not be run
based on the heterogeneity and expected variations of the materials

Completeness

Completeness is a measure of the amount of valid data obtained from a mea-
surement system compared to the amount that was expected to be obtained
under normal conditions Completeness is usually expressed as a percentage

, RES-FS' goal for this project is 100% completeness However, site access,
sampling protocol problems, analytical problems, and the data validation process
can all contribute to missing or suspect data

Comparability

Comparability expresses the confidence with which one set of data can be
compared with another Comparability can be related to precision and
accuracy as these quantities are measures of data reliability At this site, no
attempt will be made to quantify the relative reliability of data obtained during
different studies

Qualitatively, data subjected to strict QA/QC procedures will be deemed more
reliable than other data, will be obtained from a given procedure and will be
reported in consistent units to allow for easy comparisons

Representativeness

Representativeness is the degree to which a set of data accurately reproduce
the characteristics of the population ' Data is usually considered representative
if the sample distribution is within statistically defined bounds of the
population mean and variance

/•

Representativeness will be controlled by the preliminary data assessment and
by performing all sampling in a meticulous manner in strict compliance with f
the procedures described in this document and in the Standard Operating
Procedures (SOP's) found in Appendix A >

^
5 2 FIELD DATA QUALITY OBJECTIVES 8

$
The field data quality objectives can be broken into two major segments, those o
pertaining to field observations and field instruments and those related to sample
selection, collection and shipping

The following field activities and observations will be coordinated with the
appropriate field instruments
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1 Monitoring well sampling
2 Air Monitoring

These activities will provide general and detailed information regarding the site
condition that will be used in the final site evaluation

All activities will be executed per the Standard Operating Procedures (SOP's) found
in Appendix A Calibration of the field equipment, as noted in the respective SOP's,
adherence to operational procedures and documentation of all observations and
readings will assure the accuracy, completeness and representativeness of the data
Because of the general and qualitative measurements from most of these procedures,
accuracy and precision values are not applicable

The following media will be sampled during the Missouri Electric Works site RI

1 Soil
2 Sediment
3 Groundwater
4 Air

The results from sampling these media will be used to develop the analytical data
base to provide answers to questions regarding the site and, ultimately, to generate
the overall summary of the current state of this site The analytical data must be
sufficiently accurate and precise to identify the compounds present and the
respective concentrations

Field duplicates, field blanks, and trip blanks will be collected and submitted to the
analytical subcontractor laboratory to provide data for assessing the quality of these
data Duplicate samples will be collected and analyzed to check for sampling and
analytical reproducibility Blank samples will be collected and analyzed to check for
systematic errors in the sampling and analytical procedures and ambient site
conditions

The following paragraphs discuss the DQO's for each sample media

Soil Samples

Soil samples will be collected from the surface and soil borings Analysis of
these samples will provide qualitative and quantitative data on the presence of
the target compounds Qualitative soil classification data will also be generated
These data will be used to assess the spread of contamination through the soils
and to evaluate potential remedial activities for the site

Soil samples will be collected according to section 6 and to the S O P 's
described in Appendix A Laboratory analysis will follow the procedures
discussed in this document DQO's for the laboratory will be discussed in
Section 5 3

Accuracy and precision of measurements obtained during field observations are rp
not applicable due to the semi-quahtative/quantitative use of the data ^
Representativeness will be controlled by careful documentation of the sampling ^ ^.
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location and by following the SOP as described Deviations from the
sampling procedures will be described in the field log book

Sediment Samples

Sediment samples will be collected from the drainage areas in the proximity
of the site Analysis of these samples will provide qualitative and quantitative
data on the migration and extent of contamination The data will be used to
assess if remedial alternatives should include all or some of the above areas and
what types of remediation will be necessary

Sediment samples will be collected per section 6 0 and SOP #6
Representativeness will be controlled- by proper documentation of the sampling
locations and careful attention to the appropriate SOP Sampling deviation will
be noted in the field log book

Groundwater Samples

Groundwater samples will be collected from the existing monitoring wells
Analysis of the groundwater samples will provide qualitative and quantitative
data to assess the extent of groundwater contamination The data will be used
to evaluate needed remedial activities in the feasibility study

Groundwater samples will be collected as described in Section 6 0 of this
document and S O P #7 Samples will be field screened for pH, temperature
and conductivity Laboratory DQO's are discussed in Section 5 3 Accuracy
of the field screening will be confirmed with pre-activity and post-activity
calibration of the instrument Representativeness will be controlled by the
preliminary existing well assessment and attention to appropriate sampling
procedures Sampling deviation will be noted in the field log book

Air Sampling

Semi-quahtative/quantitative air sampling will be initially conducted utilizing
a PID and/or FID to determine the areas of concern The results from the air
quality survey will be used to determine the general air quality and personal
respiratory protection requirements Additionally, air sampling will be
conducted during field acitivities which disturb the on-site soils The resultant
data will be utilized to determine abatement requirements during potential
remedial activities which disturb the soil/waste

5 3 ANALYTICAL LABORATORY DATA QUALITY OBJECTIVES $

?All groundwater, surface water, soil, and sediment samples will be analyzed by APR ^
Laboratories using ASTM and U S EPA procedures The quality assurance goals for £ >•
these analyses are established in the procedures included as Attachment 9-1 and 7-1 o3

co
NO

o
a.



Section No 5
Revision No 1
Date 06/22/89
Page 5 of 13

5 4 LEVEL OF QUALITY ASSURANCE

The quality control procedures used for this project and their frequency for the
target compounds are described in Table 5-1 APR Laboratories will report and
submit QA/QC data identifying the samples used for matrix spikes and matrix spike
duplicates, the surrogate spikes and the percent recoveries and laboratory duplicates

5 5 ACCURACY AND PRECISION

The quality control limits of accuracy and precision for organic analyses are shown
in Tables 5-2 and 5-3 Table 5-2 lists the organic surrogate spike recovery limits
for volatiles for water and soil/sediment matrices Table 5-3 lists the matrix spike
recovery limits for water and soil/sediment for volatiles These control limits will
be completely without any outliers unless the results are deemed to be altered due
to matrix effects Any outliers will be evaluated so that matrix interferences effects
may be determined All such evaluations will be noted in the narrative for the
respective set of samples Table 5-4 lists the precision, accuracy and completion
objectives for the inorganics

5 6 METHOD DETECTION LIMITS

The method detection limits for the organic parameters monitored are listed in Tables
5-5 and 5-6 for the volatile organics and PCBs, respectively Table 5-7 lists the
detection limits for the inorganics

26-
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TABLE 5-1 -
QUALITY CONTROL PROCEDURES

APR LABORATORIES

PARAMETER LAB BLANKS SPIKES OR
SURROGATES

LAB
DUPLICATES

REFERENCE
SAMPLES

Volaules One per set of samples,
every 12 hours or with
every 20 samples
whichever is more

Surrogate added to each
sample and blank, ms*
for each set or every 20
samples, whichever is more

msd** for each set of
every 20 samples, which-
ever is more

Quarterly

PCBs One per set or every
20 samples

Surrogate added to each
sample and blank, ms*
for each set or every 20
samples, whichever is more

msd** for each set of
every 20 samples, which-
ever is more

Quarterly

Metals One per set or every 20
samples

One spike per set of
samples or for every
20 samples, whichever
is more

Duplicate for each
set or every 20 samples,
whichever is more

Quarterly

*ms stands for matrix spike
**msd stands for matrix spike duplicate

I
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TABLE 5-2
ORGANIC SURROGATE SPIKE RECOVERY LIMITS

APR LABORATORIES

FRACTION SURROGATE LOW/MEDIUM LOW/MEDIUM
COMPOUND WATER SOIL/SEDIMENT

VGA Toluene-d8 88-110 81-117

VOA 4-Bromofluorobenzene 86-115 74-121

VGA l,2-Dichloroethane-d4 76-114 70-121

*These limits are for advisory purposes only They are not used to determine if a
sample should be re-analyzed
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TABLE 5-3
MATRIX SPIKE RECOVERY LIMITS*

APR LABORATORIES

FRACTION
MATRIX SPIKE
COMPOUND

SOIL/
WATER* SEDIMENT*

VOA

VGA

VOA

VOA

VOA

1,1-Dichloroethene

Tnchlorethene

Chlorobenzene

Toluene

Benzene

61-145

71-120

75-130

76-125

76-127

59-172

62-137

60-133

59-139

66-142

*These limits are for advisory purposes only They are not to be used to determine

if a sample should be re-analyzed

Bol

o
OL



Section No 5
Revision No _1
Date 06/22/89
Page 9_ of 13

TABLE 5-4

PRECISION, ACCURACY AND COMPLETENESS OBJECTIVES

APR LABORATORIES

Measurement Parameters Aluminum

Arsenic

Barium

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Zinc

I—. Methods Atomic Absorption (AA) Spectroscopy

Gravimetric Determination

Colormetnc Determination

Reference

Experimental Conditions

"Test Methods for Evaluating Solid Waste", SW
846, U S EPA

Spiked and unspiked field samples

Precision

Relative Percent Difference 20%

Accuracy

Percent Recovery

Completeness

75%

90%

>

O

NO

o
Q.



Section No 5
Revision No _1
Date 06/22/89
Page 10 of 13

TABLE 5-5

VOLATILE ORGANIC LIST

DETECTION LIMITS"

DETECTION LIMITS*

VOLATILES

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

Chloromethane
Bromomethane
Vinyl Chloride
Chlorethane
Methylene Chloride

Acetone
Carbon Bisulfide
1,1-Dichloroethene
1,1-Dichloroethane
trans- 1 ,2-Dichlorethene

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tnchloroethane
Carbon Tetrachlonde

Vinyl Acetate
Bromodichloromethane
1 , 1 ,2,2-Tetrachlorethane
1 ,2-Dichloropropane
trans- 1 ,3-Dichloropropene

Tnchloroethene
Dibromochloromethane
1 , 1 ,2-Tnchloroethane
Benzene
cis-l,3-Dichloropropene

2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachlorethene

CAS
NUMBER

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5
10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5

110-75-8
75-25-2
591-78-6
108-10-1
127-18-4

LOW LOW SOIL/
WATER8 SEDIMENT6

ug/L ug/Kg

10
10
10
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5
5

10
5

10
10
5

10
10
10
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5
5

10
5

10
10
5
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TABLE 5-5 (CONT )

VOLATILE ORGANIC LIST

DETECTION LIMITS"

VOLATILES
CAS
NUMBER

DETECTION LIMITS*

LOW
WATER8

ug/L

LOW SOIL/
SEDIMENT6

ug/Kg

31 Toluene
32 Chlorobenzene
33 Ethyl Benzene
34 Styrene
35 Total Xylenes

108-88-3
108-90-7
100-41-4
100-42-5

5
5
5
5
5

5
5
5
5
5

aMedium Water Detection Limits for Volatile Compounds are 100 times the
individual Low Water Detection Limits

''Medium Soil/Sediment Detection Limits for Volatile Compounds are 100 times the
individual Low Soil/Sediment Detection Limits

*Detection limits listed for soil/sediment are based on wet weight The detection
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis,
as required by the contract, will be higher

**Specific detection limits are highly matrix dependent The detection limits listed
herein are provided for guidance and may not always be achievable
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TABLE 5-6

DETECTION LIMITS" FOR PCBs

DETECTION LIMITS*

PESTICIDES

1
2
3
4
5
6
7

AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

CAS
NUMBER

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

LOW
WATER8

ug/L

1 0
1 0
1 0
1 0
1 0
1 0
1 0

LOW SOIL/
SEDIMENTb

mg/Kg

1 0
1 0
1 0
1 0
1 0
1 0
1 0

aMedium Water Detection Limits for are 100 times the individual Low Water CRDL

bMedium Soil/Sediment Detection Limits are 15 times the individual Low
Soil/Sediment CRDL

*Detection limits listed for soil/sediment are based on wet weight The detection
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis,
will be higher

**Specific detection limits are highly matrix dependent The detection limits listed
herein are provided for guidance and may not always be achievable
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TABLE 5-7

DETECTION LIMITS FOR ELEMENTS DETERMINED BY
ATOMIC ABSORPTION SPECTROSCOPY

PARAMETER DETECTION LEVEL

Soil
(mg/kg)

Water
(mg/1)

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Zinc

100
02
100
0 5
1 0
50
20
3 0
100
0 1
1 0
002
4 0
1 0
002
1 0
02
05

0 1
0002
0 1
0005
001
005
002
003
0 1
0001
001
00002
004
001
0002
001
0002
0005
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6 0 SAMPLING PROCEDURES

The sample point selection process and sample collection procedures for each media
to be sampled are covered by this section The sampling media to be sampled are

Surface Soil and Sediment Sampling
Groundwater
Subsurface Soils

Sampling procedures for each task will be defined below Additionally, sections
are included regarding the methodology for documenting sample locations, sample
numbers, sample containers and sample preservation and decontamination

6 1 SAMPLING LOCATIONS AND NUMBERS

Preliminary sample locations have been predetermined for some tasks based on
available data and/or the project data objectives The sampling locations and the
corresponding figure number, as appropriate, are

Sampling Grid Reference Survey, Figure 6-1
Surface Soil and Sediment Samples (on-site), Figure 6-2
Surface Soil and Sediment Samples (off-site), Figure 6-3
Monitoring Well Locations, Figure 6-4

However, the exact location of all samples will be determined in the field based
upon field conditions The locations will be determined by either the RES-FS
Program Manager or On-Site Coordinator The EPA and MDNR On-Site
Coordmator(s) will be consulted, if present

The exact locations of each sampling point will be described in the project log book
along with a sketch that includes a minimum of two (2), if possible three (3),
distance measurements

The measurements will be referenced to marked grid stakes and/or from permanent
ground features and landmarks which are included on the site topographic map

There will be two (2) identification numbers used for each sample One will be the
serial identification number assigned by the laboratory The other identification will
be an in-house number designed to incorporate site specific field data into an ^
alphanumeric code The in-house numbering will consist of the following four (4) m
components 3*

£*Project Identification 2 Q-
Sample Type ^5
Sample Location Q '
Sample Number ° »

o
The project identification is a three (3) letter designation unique to the site For Q.
this project, the identification will be MEW, which stands for the Missouri Electric
Works site
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Each sample type collected during the sampling program will be identified by one
of the following 2-3 digit alpha codes

GW - Monitoring Well Groundwater Sample
SS - Surface Soil Sample
SB - Soil Boring Sample
SD - Sediment Sample
XXB - XX(Matnx Type) Blank

A three (3) digit number will be used to indicate the sampling location Thus, the
identification system will require that all sampling locations be given a separate
number The field ties to these sampling locations as well as other pertinent data
will be kept in the field sampling notebook

A two (2) digit number will be used to consecutively number replicate samples taken
at a' sampling site Examples of a sample number are

MEW-SS-001-01 = MEW, surface soil sample, location 001, first sample
MEW-SSB-001-01 = MEW, surface soil sample blank, location 001, first
sample

6 2 SAMPLE CONTAINERS AND SAMPLE PRESERVATION

The required sample containers, filling instructions, sample preservation methods,
and shipping instructions are summarized in Table 6-1 for each of the sample types

The collected sample containers will be kept out of direct sunlight and, after
decontamination and labeling, will be placed in coolers and stored at approximately
4°C (except geophysical and high hazard samples) until they are packaged for
shipping to the proper laboratory Samples designated for APR will be packaged and
shipped within two days of collection

6 3 DECONTAMINATION OF SAMPLING EQUIPMENT

There are several categories of equipment which will require cleaning prior to use,
and between sample events These include

Hand Sampling Equipment
Field Monitoring Equipment
Drilling Equipment

The procedures which will be utilized for each is included in S O P #9

6 4 SITE SAMPLING ACTIVITIES

Several sampling activities are anticipated for the site investigation of the MEW
facility Each activity is discussed below

1
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TABLE 6-1
SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter Container

WATER and LIQUIDS

Purgeable
Organic
Compounds
(Volatiles)

PCBs

2-40 ml
glass vials
with Teflon
lined caps

2-one liter
glass
bottles
(amber) with
Teflon lined
caps

Preservation

iced to 4°C

Holding Time Procedure

iced to 4°C

7 days
for
analysis

5 days
for
extraction

analysis
within 40 days
of extraction

fill
completely
to exclude
air
bubbles

fill
bottle
to neck

SOILS AND SOLIDS

Purgeable
Organic
Compounds
(Volatiles)

6-8 ounce
wide-mouth
glass jar with

teflon lined caps

iced to 4°C 7 days for
analysis

fill
completely

PCBs 6-8 ounce
wide-mouth
glass jar with

teflon lined caps

iced to 4°C not
established

fill
completely

Metals 6-8 ounce
wide-mouth
glass jar with

teflon lined caps

iced to 4°C analysis
within
6 months

fill
completely
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641 Topographic Survey (Task 400)

During the phase I activities, a topographic map of the site will be prepared, at a
1" = 50' scale with 1 to 2 foot contour intervals, by a registered surveyor This map
will serve as a site plan showing all pertinent plammetnc and topographic features
upon which additional information can be plotted Surface contours and spot
elevations obtained from the topographic map will be used to determine surface
water run-off pattern

The surveyor will also establish a permanent grid system over the site Temporary
wooden stakes, 3 feet high with flags and marked for reference purposes, will be
placed at 50-100 foot intervals Permanent stakes or benchmarks will be established
so that the grid can be regenerated for future sampling activities The grid will be
used to accurately document the locations of all on-site sampling and monitoring
activities (See Figure 6-1 )

642 Geophysical Survey (Task 500)

A field geophysical survey will be performed over the east portion of the site to
determine the location of buried metal deposits and contaminants with high
conductivity The maximum survey area will be 300 feet (north to south) x 200 feet
(east to west) of the portion of the site east of MW-2 and MW-3 The survey will
be based on 20 foot station intervals Anomalous data between grid points will
require investigation at closer spacing Additionally, the south-central drainage ditch
will be inspected/evaluated, along with the U S EPA site representative, to
determine the usefulness of extending the survey area to this area

Both electromagnetic and magnetic measurements will be obtained and plotted to
form a contour map showing locations of high conductive and magnetic flux
Instruments which will be utilized are a Geonics EM31 Terrain Conductivity Meter
and an EDA OMNI IV Magnetometer/Gradiometer Both of these instruments will
download digital data to a field computer The data will be plotted in the field to
verify adequacy prior to demobilization S O P #2 details the procedure which will
be followed for the geophysical survey

643 Trenching (Task 600)

Trenching will be conducted during the phase II site activities The number and
locations of the trenches will be dependent upon the results of the phase I
geophysical survey (Task 500)

The trenching activities will be designed to provide data on

1 Location of waste samples
2 Physical states and types of waste
3 Chemical constituent of waste
4 Dimensions of waste deposits

The trenching will be done by backhoe per S O P #3 Excavation will proceed until
wastes are encountered Samples may be taken at this stage Excavation will further
proceed until undisturbed soil beneath the waste is encountered Contamination will
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be judged by disturbed strata, color, texture, and/or vapor requirements An area
of at least 10 sq ft of this undisturbed soil will be exposed for characterization and
possible sampling

644 Process Building Investigation (Task 700)

The MEW process building will be inspected to determine the potential disposition
of spilled materials and the subsequent washdown of the those materials, i e floor
drains, washout sinks, sumps, etc The results of this investigation will determine
the locations of the borings proposed for Task 800

645 Shallow Subsurface Exploration (Task 800)

Shallow soil samples will be obtained during the phase I site activities to determine
the areas in which solvent/waste discharge has occurred The sample locations will
be based upon the depositions of former employees, the results of the process
building investigation (Task 700) and visual observations of the soil surface

At this time, RES-FS anticipates that approximately six (6) shallow soil borings will
be drilled in those areas where solvents were reportedly discharged, based upon
statements by former MEW employees The borings will be installed around the
north and east sides of the MEW building and from several locations southeast of the
processing building The locations will be chosen so as not to duplicate the efforts
of the planned subsurface sampling to be performed during phase II (Task 1200)
Soil samples will be obtained from each boring at depth intervals of 0' to 0 5' and
05' to 1' The samples will be analyzed for PCBs and volatile orgamcs
Additionally, up to 15 of the 144 subsurface soil samples, which will be obtained
during the phase II subsurface investigation (Task 1200), may also be analyzed for
the volatile organics

Two additional borings will be drilled, utilizing hand augers or powered augers, to
a depth of approximately 5 feet in the immediate vicinity of the septic tank drain
field which is located immediately north of the MEW process building Three
samples per boring will be obtained ahead of the augers with Shelby tubes
Additional borings may be warranted if the investigation of the building (Task 700)
indicates that there is a separate discharge hne(s) for the washdown waters SOP
#5 details the procedures for obtaining the shallow subsurface samples The samples
will be analyzed for PCBs and the volatile organics

646 Surface Soil Sampling (Task 900/910)

Based on the knged concentration estimate and knged error of estimation maps
(constructed with the E&E data collected 10/86 and 7/87) (see Attachment 3-1 of
the Work Plan) of the MEW site, the sampling locations shown in Figure 6-2 were
selected These sampling locations will provide for

Additional sample points at the property limits to define the
concentration at the property boundary and define the 10 ppm action
line, and

Additional data, off-site in suspect areas
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Figure 6-3 shows the additional sampling points outside of the site boundaries
Samples are designated (grouped) as either C (confirmational sample), R (run-off
area sample), or F (off-site sample) The placement of these samples is based on the
spatial variation analysis numbers generated from the E&E data (mm 97-max 223)
and the RES-FS site visit which pointed out the need for separate sampling
environments (the "flat" site areas versus the run-off areas)

The analytical data from these samples will be re-evaluated with respect to spatial
variation as separate regions A knged analysis will then be made on each region
and recommendations made at that point for further sampling during phase II, if
required

Two to three man sampling crews will obtain the samples at the locations designated
on Figures 3-2 and 3-3 However, recent earth moving activities have occurred
behind the Cape Carpet property, as reported in RES-FS1 Historical Study Survey
Consequently, surface samples will not be collected in areas where soil was removed
Following procedures outlined in S O P #5, a hand auger will be used to obtain
samples at one foot intervals from the stockpiled soil (if present) south of the Cape
Carpet building The surface soil samples will be obtained with disposable stainless
steel spoons from a depth of 0 to 6 inches per S O P #4

647 Sediment Sampling (Task 1000/1010)

Sediment samples will be obtained from the ditches and swales potentially impacted
by site run-off The initial sample locations will be located inside contaminated
areas shown by the EPA data and proceed downstream at 25 to 100 foot intervals,
depending on the proximity to the site The anticipated sampling locations are
indicated on Figures 6-2 and 6-3 as "R" (run-off area sample)

Two to three man sampling crews will obtain grab samples of the sediment from the
bottom of the ditch or swale to be representative of the maximum contamination
levels based on erosional deposition of PCBs associated with sediment Sampling
procedures for the sediment sampling are included as S O P #6

To augment -the sediment sampling data, a surface water sample will be obtained
from the marshy area between Wilson Road and Cape LaCroix Creek The sample
will be obtained by immersing a 1/2 liter amber glass container beneath the water
surface at a depth half-way between the surface and the bottom so that the bottom
sediment is not disturbed

Additional sediment sampling of run-off areas will be performed during phase II, -
if necessary, in order to define the extent of downstream PCB migration

648 Monitoring Well Sampling (Task 1100)

RES-FS will attempt to redevelop and purge monitoring wells 3 and 5 in order to jg ^
remove the sediment so that a representative sample of the formation water can be o 3
obtained (see Figure 6-4) The water within the well will be agitated to suspend the 5 5
sediment by raising and lowering a stainless steel bailer through the full length of gjg
the water column A bladder pump will be utilized to remove the water The length g
of time pumping will be dependent upon the yield at the individual wells and the T
amount of sediment present in the water The redevelopment process will be ceased
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when water is visibly free of suspended sediments or when the overpumpmg efforts
are no longer producing a visible reduction in the sediment levels

After redevelopment, the wells will be allowed to recover for 12 to 24 hours prior
to sampling The wells will be sampled after the recovery period The sampling
period may be extended over several hours to allow the wells to recharge (especially
MW-5) All sample containers, except those for volatile organics, will receive a
portion of the water from each bailer so as to make sure all containers contain a
portion of water removed from each of the periods when there is water present in
the well Two one-liter sample ahquots will be obtained from each well, utilizing
a teflon bailer One of the ahquots will be filtered in the field utilizing a 0 45
micron filter (Although the filtering of samples is not per CLP protocol, the data
generated will be used during the evaluation of potential groundwater problems )
The remaining aliquot will not be filtered A separate sample will also be obtained
for volatile organic analysis This sample will not be filtered Field measurements
of r>H, specific conductance and temperature measurements will be obtained

Monitoring well sampling procedures are included as S O P #8

649 Soil Borings for Depth Profiles (Task 1200)

Soil borings will be performed during phase II to determine depth profiles of the
PCB contamination, as well as, TCE, TCA and methylene chloride Eight soil
borings will be placed around EPA borings 1, 3, 4, 5, and 9 The borings will be
placed at 12 5 and 25 feet from the EPA borings in the north, south, east and west
directions, as indicated on Figure 6-5

The borings will be installed utilizing hand augers A decontaminated split spoon
sampler will be driven ahead of the auger bit to collect undisturbed samples at one
foot depth intervals for the upper two feet and at 0 5 foot intervals to the maximum
depth of the boring The depth and locations of the borings are indicated on Figure
3-5

Procedures for conducting the soil boring activity are included as S O P #5

6 4 1 0 Soil Properties Sampling (Task 1300)

During the phase II site activities, samples will be collected from six locations, at a
depth of 0 5 and 1 foot, to characterize three general surface soil conditions that
could impact remedial alternatives The locations will be of the following surface
soil conditions

1 Oil saturated areas

2 Deep gully areas located on the south side of the property and the north
side of the property behind the MEW building

3 Clay soil areas covered with grass (typical of the MEW yard)

For three sampling locations, one in each of the material types and at both the six
inch and one foot depth (i e six samples) the following tests will be performed
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1 BTU testing

2 Soil density testing (wet and dry)

3 Cation exchange capacity (CEC)

4 Particle size determination (sieve analysis and hydrometer analysis)

5 Thermal conductivity measurements

For all 12 samples the following tests will be performed

1 Natural moisture content

2 Soil pH

3 Chloride concentration

4 Total metals concentration

5 Atterberg limits (liquid and plastic limits)

The samples will be obtained with either shovels, trowels or hand augers and shelby
tubes per S O P #5

6 4 1 1 Sample Analysis (1400/1410)

All soil and water matrix samples will be analyzed for PCBs utilizing ASTM methods
3304-77 and 3534-85 Selected samples will be analyzed for the list of volatile
orgamcs per EPA method 8240 The soil bormg samples obtained during Task 1200
will be analyzed for TCA, TCE and methylene chloride utilizing EPA methods 5030
and 8010

The soil samples obtained during Task 1300 will be analyzed for geophysical
parameters which could affect the operational or cost feasibility of remedial
alternatives The raw data generated from the physical property testing of soils will
be submitted to Ms Pauletta France-Isetts, RPM for the MEW site, prior to issuing
the data as final The list of parameters for Task 1300 is included as Table 3-5

o
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7 0 SAMPLE CUSTODY

Verifiable sample custody is an integral part of RES-FS' field and laboratory
operations Several steps will be taken in the field and laboratory to document and
ensure that samples collected in the field have been properly acquired, preserved,
and identified The following sections describe these steps in detail

7 1 FIELD SAMPLING DOCUMENTATION

711 Documentation of Sample Acquisition

A key piece of information that will be documented is the sample acquisition data
All information pertinent to field observations, surveys, and sampling will be
recorded in a bound logbook with consecutively numbered pages Entries in the
logbook will include at least the following

location of sampling activity and addresses,

purpose of sampling (e g , definition of contamination, waste analysis,
etc )

type of process (if known) producing wastes,

type of waste (e g , sludge, liquid, etc ),

number and approximate volume of samples taken,

location of sampling point,

description of sampling point,

date and time of collection,

collector's sample identification number(s),

sample distribution (e g , chemical laboratory, geotechnical laboratory
etc),

sample preservation,

filtering methodology,

references such as maps or photographs of the sampling site,

field observations, ----

any field measurements made such as pH, specific conductivity or 3
other field parameters, and

^ ̂weather conditions 2? £
O 3

S3
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Since sampling situations can be quite diverse, the documentation in the logbook
will be sufficient to reconstruct the sampling situation without relying on the
collector's memory

712 Documentation of Sample Preservation

Proper sample preservation is important in retaining the sample characteristics prior
to analysis Sample preservation will be performed by the sampling personnel as
described in Section 6 0 Sampling preservation will be documented by the sampling
personnel on the chain of custody form and also in the field logbook

713 Cham of Custody

In addition to the field logbook, each sample sent off-site will be recorded on a
chain of custody record An identifying code will be assigned to each sample and
this'code will be used on the chain of custody and in the logbook to ensure that
the sample description is identifiable A brief description of the sampling point will
also be placed on the chain of custody form

Cham of custody forms will become permanent records of all sample handling and
shipment Samples will be collected in accordance with the sampling procedures
designated in Section 6 0 If standard sampling procedures are not used, a written
justification for each deviation will be placed in the project file Upon completion
of sampling, the sample will be prepared for shipment in accordance with the
applicable sample instructions including preservation, labeling and logging

The person collecting a sample will initiate document(s) at the source of the sample
and start the chain of custody procedure Chain of custody documentation will
include the following applicable data.

field sample number and site name and project,
date sample taken,
date sample submitted to the laboratory,
sample taken by (signature),
information describing source of sample and sample itself,
sampling method used, ^
expected interferences, if any,
remarks,
preservation technique,
number and type of shipping containers, ^
signature of persons relinquishing and obtaining custody of samples, g
indication of sample disposition O 3

An example of the chain of custody that will be used is shown in Figure 7-1 >-» T*«

The sample will be kept in limited access or locked storage at the proper temperature T
until custody is relinquished from the site and formal documentation of the transfer a

is completed

The Program Manager or On-site Coordinator will be responsible for sample storage
and shipment and for completing the sample accountability records Upon each
transfer of custody, the person involved will verify sample numbers and condition
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and will document the sample acquisition and transfer The field sample custodian
will properly package the samples, indicate the shipping method and describe the
sample accountability record, and obtain shipment documentation such as certified
mail receipt or bill of lading number

On transfer of custody of the samples to the transport agency, the field sample
custodian will sign and retain a copy of the shipment documentation, witness the
transport company custody signature, and send a copy of the chain of custody with
the samples On arrival at the laboratory, the sample custodian will sign for custody
and return a copy of the completed chain of custody to RES-FS Laboratory custody
procedures will then be conducted per Section 7 2

Groundwater and soil samples will be- shipped as environmental samples by
commercial carrier following DOT regulations Samples classified as hazardous
materials will be shipped according to DOT regulations for hazardous materials

714 Tags

Each sample will be tagged and sealed

Sample tags are necessary to prevent misidentification of samples Gummed paper
tags will be used The tag will include at least the following information

name of collector
date and time of collection
place of collection
collector's sample number, which uniquely identifies the sample

An example of a sample tag that will be used is shown in Figure 7-2

Sample seals are used to preserve the integrity of the sample from the time it is
collected until it is opened in the laboratory Gummed paper seals will be used as
official samples seals

The seal will be attached in such a way that it is necessary to break it in order to ••-—
open the sample container ensuring the sample has not been tampered with

715 Field Tracking Forms

The chain of custody form will be supplemented in the field by a field tracking JJ Q-
form This form, shown in Figure 7-3, is a complete listing of samples taken, the P 2
sample collector and the date and time of collection Field tracking establishes Q 3

sample custody prior to shipment and, as such, provides additional sample control J£ «
o

7 2 LABORATORY OPERATIONS 3.

The procedures which will be used by APR Laboratories and McClellend Engineers
for sample receipt, chain of custody, sample identification, sample extract identifi-
cation, tracking of sample analyses, laboratory data assembly and documentation
control are described below
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Laboratory Sample Receipt Procedures The following laboratory receipt procedures
will be used

The samples will be delivered directly to the laboratory receptionist
on weekdays Shortly after arrival, the samples will be transferred to
the geotechmcal laboratory On weekends, holidays or outside of
regular working hours, the sample custodian or his authorized personnel
(only sample custodian is mentioned hereafter) will receive the samples
shipped directly to the lab

The sample custodian will examine the shipping container and record
the following information on a Log-in Sheet (called the Sheet herein),
one case per form(s)

presence/absence of custody seal(s) on the shipping contamer(s)
condition of custody seal (i e , intact, broken)
The sample custodian will open the shipping container, remove
the enclosed sample documents and record on the sheet

presence/absence of the cham-of-custody record(s)
presence/absence of airbills and/or bills of lading
documenting shipment of samples
case and airbill numbers

Remove sample containers and record on the sheet

condition of samples (intact, broken, leaking, etc )
presence/absence of sample tags

If sample tags are present

record sample tag numbers
compare with chain of custody record(s)

Compare the following documents to verify agreement among the
information contained on them

chain of custody records
sample tags
airbills or bills of lading

Document both agreement among the forms and any discrepancies found If
discrepancies are found, contact the RES-FS QA/QC Officer or Program Manager
for clarification and notify appropriate laboratory personnel

If all samples recorded on the chain of custody record were received/ --
by the lab and there are no problems observed with the sample ^
shipment, the custodian will sign the chain of custody record in the j^
"received for laboratory by" box on the document If problems are %»
noted, sign for shipment and note problems in remarks box of the >. _
sheet detailing the problems The RES-FS QA/QC Officer or Program g ix
Manager will be contacted for direction The appropriate lab personnel O 3

o
2.
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will be notified The problems and RES-FS directions will be detailed
in the case narrative

Log-in Samples The procedure for sample identification will be
performed at this time The information on the date and time of
sample receipt, chain of custody record number, RES-FS sample
numbers, APR/McClellend lab numbers and sample tag numbers will
be recorded on the table of sheet

Laboratory Chain of Custody Procedures The National Enforcement Investigations
Center (NEIC) of EPA defines custody of evidence in the following ways

It is in your actual possession, or
It is in your view, after being in your physical possession, or
It was in your possession and then you locked or sealed it up to prevent
tampering, or
It is in a secure area

In order to satisfy these custody provisions, the following standard operating
procedures will be implemented

Samples will be stored in a secure area
Access to the laboratory will be through a monitored reception area
Visitors will sign-in the reception area and be escorted while in the
laboratory
All transfers of samples into and out of storage will be documented
on an internal chain of custody record
After a sample has been removed from storage by the analyst, the
analyst is responsible for the custody of the sample Each analyst must
return the samples to the storage area before the end of the working
day

Laboratory Sample Identification The following procedures will be used to
determine laboratory sample identification

During the sample receiving process, the laboratory sample custodian
or other designated personnel will assure that each sample container is
identified with a unique RES-FS sample ID number and that this
number is recorded in the Sample Log-in Sheet

The sample custodian will remove the sample tag and place it in the I 5
appropriate case file If stick-on labels are used instead of tie-on ^ ^
sample tags, this fact will be noted in the comment section of the jo ^
log-in sheet o 3

Laboratory Tracking of Sampling Analysis A system for tracking the sample w T
through preparation and analysis is needed because of the evidentiary nature of the ^ g
sample analysis results The laboratory records may be used in court as evidence in -i
enforcement proceedings Consequently, the following procedure will be used to track °~
sample analyses
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Both the preparation and the analysis of samples will be documented
All notebook pages, computer printouts, and other laboratory documents
will show the case/sample number, date, signature (initials) of the
analyst and other pertinent information
Upon completion of analysis, data will be filed in the appropriate case
or sample files
All sample preparation information will be documented in laboratory
notebook All sample analysis data will be documented using log-books
When sample preparation or analysis is finished by an individual, the
completed documents will be placed in the appropriate sample and/or
case files

Laboratory Data Assembly The following procedures will be adhered to for
assembly of the project data.

A procedure for organization and assembly of all documents relating
to each case will be implemented by the sample custodian or designated
person
This procedure will ensure that all documents are compiled in one
location for submission to RES-FS in single case files, arranged by
RES-FS sample number Case file folders will be prepared as follows

Using appropriate file folders, preferably assign one folder to
each case according to RES-FS case number
Place all documents, sample tags, RES-FS forms, and laboratory
generated data, pertaining to one case in the folder
Documents should be arranged by document type within the
case folders, i e , all sample tags together, all traffic reports
together, all dehverables, etc
These document case files will be filed in one location and
stored in a secure area

The QA/QC Plans for both APR Laboratories and McClelland Engineers are included
as Attachment 7-1

7 3 EVIDENCE FILES

All controlled documents, log books, reports and data packages will be submitted to
Union Electric Company, located in St Louis, Missouri after the RI/FS completion
At this location the files will be stored in a secure area All transfers of data into
and out of the storage area will be documented on an internal chain of custody
record

The files will be kept for a minimum of six (6) years after the termination of the
RI/FS After the 6 year period, the EPA will be notified within thirty (30) days .__
prior to the destruction of any documents

.
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TABLE 7-1
CASE AND SAMPLE FILE DOCUMENTS

File inventory
Cham of custody form
Sample tag(s)
Airbill(s)
Copies of analysts' notebook pages
Copies of instrument logbook pages
Sample tracing documents

Sample log-in sheet
Sample transfer sheet

Dehverables

* If received with sample shipment

Each file must contain the above documents in the sequence as listed or a memo
explaining their absence (one memo may cover several documents)
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8 0 CALIBRATION PROCEDURES AND FREQUENCY

8 1 FIELD CALIBRATION PROCEDURES

The field environmental monitoring equipment which will be utilized include
Combustion gas indicator (see SOP #1)
FID (see SOP #1)
PID (see SOP #1)
Temperature/Conductivity Meter (see SOP #7)
Water Level Indicator (see SOP #7)
pH Meter (see SOP #7)

Each instrument will be calibrated and maintained in accordance with the
manufacturer's procedures (Refer to the appropriate SOP listed above for
manufacturer's specifications )

8 2 CHEMISTRY LABORATORY CALIBRATION PROCEDURES

The calibration procedures and frequency of calibration will follow the specifications
of the appropriate U S EPA and ASTM as presented m Attachment 9-1 and Section
11 of this document The use and frequency of these procedures will be verified by
internal audit Additionally, a project specific quality assurance audit will be
conducted by the Quality Assurance Officer

8 3 GEOTECHNICAL LABORATORY CALIBRATION PROCEDURES

The calibration procedures and frequency of calibration for geotechnical procedures
will follow the requirements in the ASTM methods (see Attachment 9-1)
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9 0 ANALYTICAL PROCEDURES

All soil, sediment and groundwater samples collected during this project will be
analyzed for PCBs per ASTM guidelines Specifically, all testing of soil matrix
samples for PCBs will conform to the guidelines specified in ASTM D3304-77
Water samples wil be analyzed per ASTM D3534-35

The groundwater samples and selected soil samples will be analyzed for the volatile
organics per U S EPA method 8240

Selected soil samples will be analyzed for TCA, TCE and methylene chloride The
samples will be analyzed per US EPA method 8010

Samples obtained for purposes of establishing soil properties will be analyzed for
BTU (ASTM D240-64), soil density (COE EM 1110-2-1906), cation exchange
capacity (EPA 9080), particle size determination (ASTM D422-63), thermal
conductivity (as referenced in Geotechnical Testing Journal. Vol 6, March -
December 1983), moisture content (ASTM 2216-80), soil pH (EPA 9045), total
chloride (EPA 9251), Atterberg limits (ASTM D4318-84) and total metals (extraction
only EPA 3050, followed by the following atomic absorption techniques A1-7020,
As-7061, Ba-7080, Cd-7130, Ca-7140, Cr-7190, Cu-7210, Fe-7380, Pb-7420,
Mg-7450, Mn-7460, Hg-7471, Ni-7520, K-7610, Se-7741, Ag-7760, Na-7770,
Zn-7950)

The analytical procedures for each parameter are included as Attachment 9-1
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10 0 DATA REDUCTION. VALTDATION AND REPORTING

The three types of data that will be generated by this project include chemical
data, geotechnical data, and geophysical data The chemical data will be handled by
APR Laboratories The geotechnical and geophysical data will be handled by RES-FS
and McClellend Engineers The following guidelines will apply to each type of data

10 1 DATA REDUCTION

Data reduction will be carried out using prescribed documented techniques Any
statistical summaries of the data will be presented in such a manner that the review-
er can easily judge the validity of the procedure and of any conclusions drawn
Assumptions made in performing any statistical analyses will be clearly stated, as will
confidence/significance levels used for any test hypotheses Data summaries will be
checked against the raw data for consistency and summary statistics recalculated in
the event of doubt

Chemical data reduction will be done in conformance with the prescribed methods
referenced in Section 9 0 of this plan

10 2 DATA VALIDATION

Chemical, geotechnical, and geophysical data will be validated by the designated
Quality Assurance Coordinator The criteria for acceptance/rejection of analytical
data will focus on data usability The usability of the data will be determined by
several factors such as the quality control limits in Table 5-1, location of sample,
data from the sample area for the same parameter derived from previous or
subsequent episodes, etc

The Analysis Coordinator for each analytical task will perform a review of all data
This review will consist of the following elements, review of analytical program,
examination of results, verification of results

10 2 1 Review of Analytical Program

The responsible individual will review each set of results to ensure that the required
program elements, such as method blanks, surrogate spikes, and QC samples, have
been accomplished according to the program design The supporting data will be
reviewed to ensure that analyses were performed under the correct conditions and
that all required procedural steps were performed

10 2 2 Examination of Results

The Analytical Coordinator will examine the results obtained along with the pertinent
chromatogram, spectra, absorption traces, and geophysical logs to ensure that the
results are reasonable and that the analyst has interpreted the results correctly Any
unusual or unexpected results will be reviewed and a resolution will be made as to
whether the analysis should be repeated or the results recalculated

1
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1 0 2 3 Recalculation of Results

The Analytical Coordinator will selectively recalculate results to ensure that the
calculation was performed properly Emphasis will be placed on the those results
showing a significant concentration of one or more of the analytes of interest At
a minimum, one set of calculations will be checked for each batch of samples
analyzed

10 3 DATA REPORTING

Following data validation, the verified data will be transferred from the analytical
data sheets to reporting forms The Analytical Coordinator will be responsible for
ensuring that all required, information is recorded for reviewing the completed form
for the accuracy of the transferred information All data will be verified against the
analytical data sheets, and the completed forms will be reviewed by the individual
responsible for the analysis prior to submission of the results to the sponsor
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11 0 INTERNAL PC CHECKS AND FREQUENCY

Internal quality control checks will be made in the laboratory and the field These
checks are discussed in this section

11 1 INTERNAL QC CHECKS AND FREQUENCY - LABORATORY

Quality Control (QC) sample frequency will follow the standard requirements cited
earlier in this document Internal quality control procedures for groundwater,
surface water, soil and sediment samples will follow the appropriate U S EPA and
ASTM guidelines These procedures specify the number of laboratory blanks to be
used, the number of calibration standards, th& frequency that the calibration stand-
ards must be run, the frequency at which laboratory duplicate samples must be run,
and the frequency at which spiked and referenced samples must be run Field blanks
(where applicable) will be collected to check for sample contamination due to field
sampling equipment

11 2 INTERNAL QC CHECKS AND FREQUENCY - FIELD

The combustible gas analyzer PID and FID are analytical instruments, that will be
used in the field, which are scanning type instruments to approximate real time
concentrations Calibration and standardization are done by span gases Electronic
field instruments are zeroed electronically as an internal electronic adjustment, which
compensates for the aging of batteries and changes in instrumentation characteristics
Duplicates, spikes and splits are not feasible due to the nature of the instruments

The pH and temperature/conductivity meters will also be used on-site Calibration
and checks of the pH meter are done by standard solutions Several duplicate
readings are generally used to improve data quality when using this instrument
The temperature/conductivity meter is factory calibrated for conductivity, while the
thermometer is "air" calibrated prior to each use
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12 0 PERFORMANCE AND SYSTEMS AUDITS

Internal audits are performed to review and evaluate the adequacy of the QAPP,
and to ascertain whether it is being completely and uniformly implemented The
Quality Assurance Officer is responsible for such audits will ensure that they are
performed according to a schedule planned to coincide with appropriate activities
on the project schedule Such audits may be supplemented by additional audits for
one or more of the following reasons

a When significant changes are made in the RES-FS QAPP
b When it is necessary to verify that corrective action has been taken on

a nonconformance reported in a previous audit
c When requested by the Program Manager

The objectives of performance and systems audits are to ensure that the quality
assurance program developed for this project is being implemented according to the
specified requirements, to assess the effectiveness of the quality assurance program,
to identify nonconformances and to verify that identified deficiencies are corrected
Upon discovery of any significant deviation from the quality assurance program, the
RES-FS Program Manager shall be informed of the nature, extent, and corrective
action taken to remedy the deviation

12 1 PERFORMANCE AUDITS

A performance audit can be defined as a review of the existing sample and quality
assurance data to determine the accuracy of the total measurement system(s) or a
component part of the system The analysis of project specific performance
evaluation samples and the participation in scheduled inter-laboratory studies may
be included as part of the performance audit

12 1 1 Laboratory Performance Audit

The APR laboratory director will monitor and audit the performance of the QA
procedures to ensure that the project is performed in accordance with the data
quality objectives The results of any U S EPA or State audits will be made
available upon request to RES-FS for subsequent review Additional audits may be
scheduled by RES at various times to evaluate the execution of sample identification,
sample control and chain of custody procedures Results from the analysis of any ^
performance evaluation samples will be made available to RES-FS for review Any 5
problems will be identified and corrective actions will be taken if necessary ^

*• i.121.2 Field Performance Audit g a.

§3
3

his designee The field auditor will observe and review the procedures being used g &
to ensure that they conform with the operating procedures described in the Work g
Plan Specific attention will be given to sampling procedures and preservation to g_
demonstrate that required methods are being used Field instrumentation quality
assurance procedures will also be verified to ensure that all proper procedures are
being followed Analytical results and quality assurance samples and analyses will
be reviewed and recommendations on the adequacy and necessity for repetition of
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analysis will be made The RES-FS QA Officer will review the data for questionable
results and will determine if repeat analyses are required Significant analytical
problems will be discussed with the RES-FS QA Officer and APR Manager

The field auditor will report to the RES-FS QA Officer orally within 5 days on the
results of each audit to transmit any significant problems with the field quality
assurance program A written report will be made by the field auditor of each field
audit within 10 days after each audit

12 2 SYSTEMS AUDIT

A systems audit consists of an evaluation to determine if the components of the
measurement system(s) were properly selected and are being used correctly A
systems audit includes a careful evaluation of field and laboratory quality control
procedures

12 2 1 Laboratory Systems Audit

A laboratory systems audit will be conducted on a regular basis by the APR
Manager The APR Manager will conduct an initial systems audit to ensure that all
instruments proposed for use were properly selected for the given methods and are
performing properly This will include a review of the analytical methods proposed
for use and the laboratory procedures prepared from these methods Necessary
changes will be confirmed in writing to the RES-FS QA Officer, to ensure that the
laboratory meets all of the measurement systems requirements of the quality assur-
ance plan After this initial systems audit is complete, the APR Laboratory Manager
will

implement the analytical plan and ensure that all quality control
measures are executed as written,

ensure that all analysts and technicians are properly trained,

verify on a routine basis that all instruments are performing properly
and that conditions, etc , are as specified in the Work Plan, and

conduct periodic evaluations of personnel and instruments during the
course of the analyses to ensure that initial conditions persist

The APR Manager will report orally to the RES-FS QA Officer if the systems audit
shows a significant discrepancy from the Work Plan or Quality Assurance Plan Each
major systems change will require a written summary to RES-FS QA Officer to
document the change made All system changes will be documented in the project
Quality Assurance notebook

The APR Manager, or his designee, will conduct the following as part of the routine
analytical system to ensure compliance with the work plan and quality assurance
requirements

verify that incoming samples correspond to the chain of custody form
or packing list that accompanies them,
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inspect the samples and document the condition of each sample,
especially any circumstances which might have adverse effect on the
analytical results,

note the analyses required on each sample and transmit this information
to the Analysis Coordinators,

review all data generated to ensure that all analyses were run as
specified, including quality controls, and

prepare the data for submission to the sponsor or for entry into a
computerized data bank, as appropriate

The APR Manager will periodically review the data records to ensure that the
requirements are being met

The APR Manager, or his designee, will perform the following functions to ensure
the sample collection systems meet the requirements He will

ensure that proper container cleanup procedures are followed prior to
use and that containers are protected from contamination once prepared
for use,

provide a sample of containers to the analytical coordinator, who will
determine if the containers are free of contamination,

prepare field spikes, duplicates, and blanks, as called for in the work
plan, and provide these for analysis along with field samples, ensuring
that the analyst is unable to distinguish between actual and quality
control samples, and

maintain all records necessary including chain of custody information
on the samples

The RES-FS QA Officer will conduct at least one detailed laboratory systems audit
during the project This audit will be described in Section 12 3

12 2 2 Field Systems Audit

At least one field system audit will be conducted by the RES-FS QA Officer, or 5
his designee The field auditor will review the field equipment selection and use ^
to ensure that the equipment is capable of safely and accurately performing the g ^
desired functions Equipment selection review will be based on the capabilities and o 3
limitations of the instrument/sampling device Use will be reviewed based on ^3
observations and comparison of actual versus expected results The first field u> jj
systems audit is expected to be conducted soon after field start up ^ g

The field auditor will meet with key field staff members to evaluate the field a

program and determine if changes are necessary to improve the results A written
record of these meetings will be placed into the project file within 10 days after
the meeting and program revisions will be incorporated as necessary
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The field auditor will submit a written report within 10 days after each audit and
will discuss significant changes with the project management prior to any major
changes

12 3 DETAILED LABORATORY PERFORMANCE AND SYSTEMS AUDIT

As part of the quality assurance program, the RES-FS QA Officer will conduct a
detailed laboratory performance and system audit during the project

The objectives of the detailed audit are

To determine that a quality assurance program has been put into use
and documented in accordance with specified requirements,

To verify by examination and evaluation of objective evidence that the
documented program has been implemented,

To assess the effectiveness of the quality assurance program,

To identify nonconformances, and

To verify correction of identified deficiencies

The APR Laboratory Manager will be notified of the audit at a reasonable time
before the audit is performed This notification may be in writing and include such
information as the general scope and schedule of the audit and the name of the audit
team leader

A brief pre-audit conference will be conducted at the audit site with APR
management The purpose of the conference will be to confirm the audit scope,
present the audit plan, discuss audit sequence and plan for the post-audit conference

Audits are performed on the basis of written checklists or list of questions prepared
prior to the audit to ensure the depth and continuity of the audits During the
conduct of the audit, each item on the list is marked with one of the following
entries,

S Item is satisfactory
U Item is unsatisfactory
X Item is not applicable
N Item was not audited

The audit checklist is intended for use as a guide and will not restrict the audit
investigation when findings raise further questions that are not specifically included
in the checklist The checklist will include, as a minimum, review of QA data,
laboratory procedures, chain of custody records, calibration records, and problem
resolutions

Selected elements of the quality assurance program shall be audited to determine
whether they are being implemented effectively

«*> 2cog
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Conditions requiring immediate corrective action shall be reported immediately to
the Program Manager and resolutions will be recommended to replace the faulty
procedures

At the conclusion of the audit, a post-audit conference will be held with APR
Management to present audit findings and clarify misunderstandings Audit findings
shall be concisely stated by the RES-FS QA Officer on the List of Findings for
Post-Audit Conference (Figure 12-1) The findings of the audit will be
acknowledged by the Laboratory Manager signing the post-audit conference record

An audit report will be prepared within 15 working days by the RES-FS QA Officer
and signed by the applicable APR QA Officer The report will include the
following

Description of audit scope

Identification of the auditors

Persons contacted during pre-audit, audit and post-audit activities

A summary of audit results, including an evaluation statement regarding
the effectiveness of the QA Program elements which were audited

Details of findings and program deficiencies will be reported on a
Standard Audit Report Format similar to Figure 12-2 Each finding
and program deficiency shall be identified and described m sufficient
detail to assure that corrective action can be effectively carried out by
the project organization

Recommendations for correcting the findings or improving the QA
Program

The audit report will be addressed to the Program Manager

The APR Laboratory Manager or his designated representative will respond to the
audit deficiencies by completing a Corrective Action plan in written form within 20
working days The response will clearly state the corrective action for each finding,
including action to prevent recurrence and the date the corrective action will be
completed If corrective action has been completed, supporting documentation will _ ^__
be attached to the reply

Follow-up action will be performed by the APR Laboratory Manager or his <J
designated representatives to ^

Evaluate the adequacy of the response o 3
5 ̂

Assure the corrective action is identified and scheduled for each to T
nonconformance * g

Confirm that corrective action is accomplished as scheduled Re- audits
will be conducted and reported in the same manner as the original
audit
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FIGURE 12-1

QUALITY ASSURANCE AUDIT FINDING REPORT

Project

Audit No Audit Date

Audit Finding No

QUALITY ASSURANCE AUDIT

FINDING REPORT

Audited

Organization

Audited

Area

10 CFR 50 Appendix B

NQA-A

Requirement

QAM

OBSERVATION/FINDING

RECOMMENDATION

Corrective Action Required Yes
No

Prepared By

CORRECTIVE ACTION REPLY Response Date Due

Prepared By Title Date

CORRECTIVE ACTION VERIFIED

By
Title Date.
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FIGURE 12-2

STANDARD AUDIT REPORT FORMAT

Project No

To , Project Director
Subject Report of Audit of (proiect un i t ) . on (datet

PURPOSE

Give the name and title of the person conducting the audit, and
list any individuals who may have assisted in conducting the
audit

PERSONNEL CONTACTED

DISCUSSION

Present the checklist from which the audit was conducted, with
the appropriate S, U, X or N marking for each item op the list

Indicate nonconformance noted A nonconformance is defined
as a deficiency in characteristic, procedure or documentation
which renders the quality of an item unacceptable or indeter-
minate Examples of nonconformance include incorrect or inade-
quate documentation or deviations from prescribed office, field,
or laboratory procedures

CORRECTIVE ACTION

Indicate action to correct and to prevent recurrence of
nonconformances, and dates by which reply to audit must be
received and corrective action completed

RECOMMENDATIONS

Present suggestions regarding items or procedures which are not
considered nonconformances, but which may result in
nonconformances if allowed to continue, or for which relatively
minor changes may result in improved quality
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Follow-up action may be accomplished through written communica-
tion, re-audit, or other appropriate means

Records will be generated and retained for all audits Records will include audit
reports, written replies, the record of completion of corrective actions, and docume-
nts associated with the conduct of audits which support audit findings and corrective
actions as appropriate

12.4 NONCONFORMING ITEMS AND DISPOSITION

12.4 1 Nonconforming Items

The supervisory and staff personnel will, during the execution of their normal
activities, make certain that the work is performed in accordance with the require-
ments of the QAPP, establish procedures or accepted professional practices Rework
or -revision of work due to nonconformance is described in the applicable work
procedure Any irregularities and/or deviations will be reported in writing to the
QA Officer and the Program Manager Any person may originate a report on irreg-
ularities and/or deviations

The originator of a Nonconformance and Disposition Action Report (NCR) will
describe his findings on the form provided for this purpose (Figure 12-3) A
nonconformance is defined as a deficiency which renders the quality of an item
unacceptable or indeterminate Depending on the nature of the nonconformance, the
quality of the item in question may be accepted following an investigation of the
nonconformance

The work which has the irregularities and/or deviations may be temporarily stopped
while the nonconformance is being investigated Table 16-1 is a summary of the
written quality assurance reports that will be submitted to management

Disposition

The Program Manager will be responsible for initiating disposition action on
all nonconformmg items The procedure will be as follows

The RES-FS Program Manager will review the nonconformance
and disposition action reports and take the necessary action, he
will complete the disposition section of the report

The RES-FS Quality Assurance Officer or his designee will
review, verify and countersign the Program Manger's disposition

The completed report will be filed in the appropriate file

12 5 SCHEDULE OF AUDITS

A summary of the performance and systems audits to be performed is shown in
Table 12-1
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FIGURE 12-3

NONCONFORMANCE AND DISPOSITION ACTION REPORT (NCR)

Date

SUBMITTAL NCR NO

TO

Description of Nonconformance and Cause

Proposed Disposition.

Submitted

by Location

Approved by Date_

DISPOSITION (by Project Manager or designee)

Implementation of Disposition Assigned to

Actual Disposition

Disposition completed on
(Date)

(Signature)

VERIFICATION g =

Disposition reviewed and work inspected by on <£> $
o

Disposition verified by ^

on

(Use additional sheet or memo if needed )



TABLE 12 1
SCHEDULE OF AUDITS TO BE PERFORMED
MISSOURI ELECTRIC WORKS RI/FS

AUDIT TYPE

SYSTEM STARTUP

SYSTEM STARTUP

PERFORMANCE

PERFORMANCE

IN DEPTH SYSTEMS
AND PERFORMANCE

AUDIT FOLLOWUP

SYSTEMS

SYSTEMS

CONDUCTED BY

APR LABORATORY MANAGER

RES FS FIELD COORDINATOR

APR LABORATORY MANAGER

RES FS OA OFFICER
OR DESIGNEE

RES FS OFFICER

RES FS OA OFFICER
OR DESIGNEE

APR LABORATORY MANAGER

RES FS FIELD COORDINATOR

AREA

LABORATORY

FIELD

LABORATORY

FIELD

FIELD AND
LABORATORY

FIELD AND
LABORATORY

LABORATORY

FIELD

SCHEDULE

PRIOR TO PROJECT START
OR IMMEDIATELY FOLLOWING

FOLLOWING STARTUP

WEEKLY

SEMIMONTHLY

MID PROJECT

AS NEEDED

SEMIMONTHLY

SEMIMONTHLY

(WORKING DAYS AFTER AUDIT)
REPORT SCHEDULE

5
10

5
10

5
MONTHLY

5
MONTHLY

15

20

MONTHLY

MONTHLY

REPORT TYPE

ORAL
WRITTEN

ORAL
WRITTEN

ORAL
WRITTEN

ORAL
WRITTEN

WRITTEN

WRITTEN

WRITTEN

WRITTEN
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13 0 PREVENTATIVE MAINTENANCE

13 1 LABORATORY MAINTENANCE

All instruments will be maintained in accordance with manufacturer's
recommendations and/or normal laboratory practice All maintenance will be
documented and maintained in permanent records by the individual responsible for
each instrument This will include both routine, scheduled maintenance and
unscheduled maintenance required by operational failures

All nonroutine or scheduled maintenance will be reported to the Analysis Coordinator
responsible for that instrument and will enter the communication scheme reported
in Section 120 The Analysis Coordinators will review the maintenance records on
a regular basis to ensure required maintenance is occurring

13 2 FIELD MAINTENANCE

All field instruments, sampling equipment and machinery will be maintained in
accordance with manufacturers recommendations and normal field practice All
maintenance will be documented in permanent records by the individual responsible
for each item This will include routine scheduled maintenance and unscheduled
maintenance Unscheduled maintenance will be reported to the Site
Coordinator/Manager who will report the activity to the Project QA/QC Officer
and the Program Manager The Site Coordinator/Manager will review the
maintenance records on a regular basis to ensure required maintenance is occurring
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14 0 DATA ASSESSMENT

All data generated will contain a statement on the accuracy and precision of the
methodology used to obtain them The procedures and equations for determining
the accuracy and precision are discussed in Section 9, Analytical Procedures, and
Section 11, Internal QC Checks and Frequency These procedures will be reviewed
during the performance audits described in Section 12, Performance and Systems
Audits, to ensure that the procedures are being implemented and accurately followed
Field data will be assessed by the procedures referenced in this document and those
respective operating procedures referenced in the Standard Operating Procedures
found in Appendix A to the Work Plan These procedures will also be reviewed
during the performance audits
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15 0 CORRECTIVE ACTION

The ultimate responsibility for maintaining quality in the analyses lies with the RES-
FS Program Manager The routine operation of the quality assurance program,
however, falls upon the RES-FS QA/QC Officer, and the APR Laboratory Manager

The APR Laboratory Manager will have the responsibility for ensuring that his
personnel are adequately trained to perform analyses, that equipment and
instrumentation under his control are calibrated and functioning properly, and that
systems audits are performed on a regular basis

The APR Manager will have the responsibility for preparation and implementation
of quality assurance plans The APR Manager or his designee will review the data
generated to ensure that quality control samples are run as specified in the protocol

The RES-FS Quality Assurance Officer will have the responsibility for the
preparation of S O Ps and quality assurance guidelines for the project, and for
conducting/evaluating the results from systems audits The RES-FS Quality
Assurance Officer will review program plans for consistency with organizational and
contractual requirements and advise the APR Laboratory Manager

The RES-FS QA Officer or his designee also have responsibility for conducting and
evaluating the QA procedures for the field testing and the geochemical and
geophysical/geochemical testing laboratory manager will assist the RES-FS QA
Officer in this task and ensure that all necessary corrective action items will be
completed
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16 0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Section 12 describes the periodic assessments and performance and systems audits
to be completed during the MEW Site Project Table 16-1 is a summary of the
written quality assurance reports that will be submitted to management

As reported in Section 12, weekly assessment of the sample and quality assurance
for accuracy, precision and completeness will be conducted and reported orally to
the RES-FS QA Officer All audits and quality assessments will be reported in oral
and written form to the QA Officer to provide rapid response to quality assurance
problems and documentation of the audit and response in the project files

After the field work has been completed and the final analyses are completed and
checked, a final quality assurance report will be prepared to be included in the final
RI report The report will summarize the quality assurance and audit information,
indicating any corrective actions taken and the overall results of the QAPP



^Laboratory Start Up
Systems Audit Results

Field Start Up Systems
Audit Results

Laboratory Performance
Audit Results

Field Performance Audit
Results

Laboratory Systems Audit
Results

Field Systems Audit
Results

In-depth Performance
and Systems Audit Results

Audit Deficiency
Resolution

TABLE 16-1
QA REPORTS TO MANAGEMEiNT

Responsibility

Laboratory Manager

RES-FS Officer

Laboratory Manager

RES-FS Officer

Laboratory Manager

RJES-FS Officer

RES-FS Officer

Field or Laboratory
Personnel

Laboratory Quality Assurance Laboratory Manager
Summary

Summary Data Within Project Laboratory Manager
Files

Inventory of Samples in
Storage

Quaiirv Assurance
Summary

Laboratory Manager

RES-FS Officer

Schedule

10 days after
audit

10 days after
audit

Monthly

10 days after
audit

Monthly

10 days after
audit

Mid Project

As needed,
20 days after
notice

30 days after
submirtal of final
data package

30 days after
submirtal of final
data package

30 days after
submirtal of final
data package

At Project
Conclusion
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RoLis Environment'Ss îces IFS /,.

JOSEPH \\ DAUCm, Ph D

National Technical Director
Rollins E n v i r o n m e n t a l Semces (FS1. Inc

Responsible for Technical support to all Rollins Environmental Services (FS), Inc
offices, inc luding the assessment of technologies and techniques to determine feasible
remedial a l ternat ives

Director of Assessment/Remedial Investigation Program for RES(FS) P<SLL
Responsibility, for RES(FS) Commercial Assessment Business

Regional Field Semce Manager (Texas)
R o l l i n s E n v i r o n m e n t a l Services (FS). Inc

P<5LL responsible for Texas field services operations Managed or supervised over 48
hazardous waste c leanup/handl ing projects

Prtfject Manager
RoJIms E n M r o n m e n t a l Semces (TX). Tnc

Supervised remediation of abandoned and uncontrolled hazardous waste sites
involving the cleanup of drums, tanks, contaminated soil and debris, and PCB
electric equipment Specified safety procedures and equipment for personnel and
environment protection

Senior Scientist
GeraehU &. Mi l l e r . Inc . Houston. Texas

Managed and supervised major client projects including well installation, sampling,
and regulatorv agency interaction Programs included groundwater moni tor ing ,
RCRA monitoring, and injection well feasibil i ty

Education

Ph D - Environmental Science, Emphasis in Aquatic Chemistry, University of Texas
at Dallas, 1980

M S , Environmental Science, emphasis m Aquatic Chemistry, University of Texas
at Dallas, 1977

M S , Chemistry, emphasis in biochemistry and analytical chemistry, New Mexico
Institute of Mining and Technology, 1976

BS, Science/Chemistry, New Mexico Institute of Mining and Technology, 1974

Other

Co-holder of Rollins Environmental Vault patent
r>
o
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JAMES R SMITH

Assis tant National Technical Director
Ro l l i n s E n v i r o n m e n t a l Ser\ices (FSt.Tnc

Responsible for the design and management of remedial investigations Assess
technologies and techniques to determine remedial alternatives Provide technical
support to five (5) Regional Field Service Offices

Assistant Regional Office Manager (Texas)
R o l l i n s Envi ronmenta l Services (FS). Inc

Responsible for the operational coordination and quality control of remedial proposals
and projects out of the Texas Regional Office Directly managed over 30 hazardous
waste site remediation projects Design solutions, determine analytical procedures,
estimate costs and present proposals to cbents

Env i ronmenta l Consultant
Tovcon Eng inee r ing Company. Houston. Tevas

Defined federal and state solid waste requirements for industrial facilities Developed
site specific hazardous waste management plans Contingency, SPCC, training, waste
anahsis, inspection and safety plans were formulated Designed and executed
sampling programs at uncontrolled hazardous waste sites Determined appropriate
remedial techniques considering economics and available technology Supervised site
cleanups Other responsibilities included preparation of RCRA permits, environmental
audits and ambient air monitoring to determine OSHA compliance

Laboratory Technician
Lubr izo l Corporat ion. Deer Park. Te\as

Responsible for analysis of process samples Utilized techniques involving wet
analysis, gas chromatography and atomic absorption

Nuclear Civil Qual i ty Control Inspector
Bro*n & Root. Inc. Bav City. Texas

Responsibilities included surveillance of construction activities and preparation of
inspection and nonconformance reports

Educa t ion

B S ,Microbiology, Texas A&M University, College Station, Texas, 1978

Graduate studies, Environmental Management, University of Houston, Houston, Texas,
1980-1983

O
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M I L L I A M C LOONEY, JR

Program Manager
R o l l i n s En>ironmenta l Semces (FS). Inc

Responsible for technical support to all Rollins Environmental Services (FS), Inc
offices, including assessment of site characteristics, remedial alternatives, health and
safety requirements and preparation of plans

Project Manager
Rol l ins Environmenta l Services (FS). Inc

Responsible for management of over 40 hazardous waste remediation projects
Developed mitigation procedures, evaluated sue characteristics, estimated costs, and
presented proposals Responsible for performance of work Southwest Region
Health and Safety Officer Site Safety Officer for init ial work at a major superfund
site

Company Commander
United States Arm\

Commanded advanced individual t raining company of over 400 personnel Directed
all command, control, administrative, logistics, training and human resources
management

Instructor
United States Army

Chief instructor and subject mat ter expert for all aspects of chemical, biological, and
radiological (CBR) operational doctrine and training Developed course contents,
training programs, outlines and curricula Developed expedient equipment
decontamination methods

Assistant Dmsion Chemical Officer
United States Arm\

Served on general staff as chemical officer and manager of CBR funds, equipment
and t raining Responsible for nuclear and chemical target analysis, fallout and
chemical hazard predictions Division nuclear/chemical accident/incident control
officer

Chief - Operations Division
United States Armv

Supervised operational performance of escort and disposal teams Responsible for
politically sensitive missions involving recovery, escort, and disposal of chemical
agents, munitions, and other hazardous material Directed performance of a
worldwide chemical accident response team

Education

BS Chemistry, Wofford College, 1971
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E D U A R D A COUNCIL, III

Project Manager/Hydrogeologist
R o l l i n s EnMronmenta l Semces (PS"). Inc

Responsible for the management and implementation of hydrogeologic assessments
for hazardous waste disposal sites Evaluate multiple technologies to determine and
design feasible remedial options for soil and groundwater contamination projects
Provide technical assistance for all Field Services offices and company waste disposal
facil i t ies Support sales efforts and represent clients during regulatory technical
meetings

Hydrogeologist
D>namac Corporation. Rockv i l l e . MD

Contracted as scientific staff to the Environmental Planning Branch of the U S
Air Force Regional Civil Engineer, Central Region Designed and implemented
groundwater and other environmental management programs in compliance with
State and Federal regulations Duties included coordinating interagency efforts
between federal installations, EPA, and state regulatory agencies regarding past
hazardous waste disposal sites and practices of the U S Air Force

Research Assistant
Appl i ed Marine Research Laboratory Norfolk . VA

Conducted geotechnical, chemical, statistical, and computer analyses on sediments
from fluvial , estuanne, and oceanic depositional environments Duties included
developing and streamlining all chemical and statistical methodologies Other duties
included sediment sampling, petrography, data review and interpretation, and
preparation of reports

Education

MS, Geolog}, Old Dominican University, Norfolk, VA, 1987
B A , Environmental Sciences, University of Virginia, Charlottesville, VA, 1981

Member National Water Well Association
Member Geological Society of America
Member Society of Economic Paleontologist and Mineralogists
Member American Association of Petroleum Geologists



Rolur,: Environment! Services (& Ir/ / _

ALICIA M PASTERNAK

Site Engineer/Project Manager
R o l l i n s E m i r o n m e n t a l Services (FS). Inc

Provides engineering for the assessment/remedial design of hazardous waste sites
Provides technical assistance for all Field Services offices with regard to site
engineering and planning Responsible for health and safety programs, OSHA
compliance and regulatory liaison

Project Engineer
En>irtmstems Corporation

Responsible for the hazardous waste operations at several Department of Defense
installations located throughout the Southeast United States Duties included
hazardous waste site investigation, sampling, identification, categorization,
packaging, manifesting, transportation and disposal of various waste streams

Planning Engineer
Texas State Department of Highways and Public Transportation

Duties included reviewing schematics, working with the design, planning and
engineering of the highways Active in public relations and various governmental
agencies

Education

B S , Chemical Engineering, Texas A&M University, College Station, Texas, 1985

Other

Member, AlChE

Engineer in Training (E I T )

I
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ATTACHMENT 4-2

SUBCONTRACTOR CAPABILITY STATEMENTS
(APR LABORATORIES, McCLELLAND

ENGINEERS, NEPONSET GEOPHYSICAL)
MEW RI/FS
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ASBESTOSA BA TEMEN T
DRUG SCREENING

ENGINEERING
'" ENVIRONMENTAL

FIRE INVESTIGATION
INDUSTRIAL HYGIENE

MOBILE LAB
PETROLEUM

CAPABILITIES
and

SCHEDULE OF CHARGES
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i. 43323 Gull Freeway • PO Box 1188 • Dickinson Texas 77539 IM.
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Today's environmental standards demand that laboratory
analysis must be more accurate and more precise than
ever before. APR LABORATORIES, INC. operates a
complete analytical laboratory for wet chemical and
instrumental analysis, including priority pollutants,
herbicides, pesticides, metals, and all RCRA hazard
evaluation tests. We also have the capability of
characterizing waste and wastewater samples for
treatment or discharge. APR has a staff of qualified
chemists versed in a broad spectrum of technology and
analytical processes. Methods employed in laboratory
analysis range from "Standard Methods" to the newest
and most sophisticated Gas Chromatography/Mass
Spectrometry (GC/MS) instrumental techniques, this, of
course, enables us to also provide our clients with the
capabilities of identifying unknown complex compounds.

APR LABORATORIES, INC. also maintains an extensive
network of staff consultants who range from scientists
and engineers to industrial hygienists and construction
specialists. APR is experienced in environmental
services engineering and has performed a wide range of
projects from basic engineering studies to complete
turnkey management operations. We can provide all
levels of permitting at both state and federal levels.

Premium quality service and timely turnaround of
samples has awarded APF LABOPATORIES, INC. a well
recognized and respected reputation. To minimize
reporting time, results can be transmitted by
facsimile, with written confirmation mailed the same
day. We feel that our fee schedule is highly
competitive. There is a schedule of charges together
with a list of laboratory and consulting services on
the following pages.

We welcome your inquiries, and would be privileged to
add you to our list of satisfied clients.

1
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LABORATDPY SERVICES

ASBESTOS ABATEMENT

DRUG TESTING

ENVIRONMENTAL

* DFINt ING WATEF

* WASTE WATEF

* WASTE WATER SLUDGE

* GFOUNDWATEP MONITORING

* HAZARDOUS WASTE CHARACTERIZATION

* PESTICIDES

* FOB'S

* BIOHSSAYS

* INDUSTFIAL HYGIENE ANALYSIS

ENVIRONMENTAL SITE ASSESSMENT

FORENSIC CHEMISTRY

* AFSON INVESTIGATION

* CARGO LOSS

* FFODUCT CONTAMINATION

* FAILUFE ANALYSIS

* HAZAFDOUS WASTE FINGEFFFINTING

« TFACE EVIDENCES

GENERAL

* PFODUCT FUFITY

* FORMULATIONS

* COOLANTS

* ANTIFREEZE

* CORROSION INHIBITOFS

» MICROBIOLOGICAL STUDIES

» METALS

* INORGANICS

* ORGANICS

* TRACE ANALYSIS

PETROLEUM PETROCHEMICAL

* GAS AND LIQUID HYDROCARBONS

* GLYCOLS

* AMINES

* GASEOUS SULFUR COMPOUNDS

* LUBRICANTS

* SPECIALTY GAS ANALYSIS

* MINEPAL PATTERNS

* OVERBOARD DISCHAFGES

* FUELS

1
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CONSULTING SERVICES

LEGAL EXFEFT TESTIMONY

AFSON INVESTIGATIONS

HAZAFDOUS WASTE- Field sampling Surveys
1 Femedial Action Analytical Support
' Pollutant Chemodynamics

Groundwater Hydrology Evaluation
Remedial Action Specification

ENVIFONMENTAL PERMITTING: NPDES, RCRA RAFT Bf PSD,
TDWP, TACB, TDH, TRC

NATUFAL GAS FFOCESSING PLANTS: STARTUP
PROCESS UPSET
POLLUTION CONTROL EQUIPMENT EFFICIENCY

DEMONSTRATION

ENGINEERING SEFVICES Economic Studies
Process Design
Glycol and Amine Unit

Evaluaion
Corrosion Surveys

FFOCESS INSTFUMENTATION CERTIFICATION AND CALIBRATION

WASTEWATEF TFEATABILITY STUDIES

MUNICIPAL WASTEWATEF AND DFINKING WATEF PLANT OPERATIONS

PFOCESS QUALITY CONTFOL- Operation Manual and
Procedures Preparation

Laboratory Setup

PETFOCHEMICAL CAPGO LOSS EVALUATION

INDUSTFIAL HYGIENE SITE SUFVEYS

SPECIALIZED MICFOBIAL CULTURE FESEAPCH AND DEVELOPMENT 5

ANALYTICAL METHODOLOGY DEVELOPMENT ^ ̂

21
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3323 Gulf Freeway • PO Box 1188 • Dickinson Texas 77539

onmemal • Petroleum • Drug Screening • inousinai Hygiene • Engineering • Asoestos Aoateinent • Moon LaD • Fire invesnganon
Phone 713337-67C
Faxff 713-337355

SAMMY RUSSO PRESIDENT

Education A.A. Chemistry, 1963
Alvln Junior College

B.S. Biology, 1965
Lamar University

M.S. Biochemistry, 1973
Texas A&M University

Ph.D. Course work completed-Microbiology
Texas A&M University 1973

Professional &
Honorary
Affiliations

Beta Beta Beta Honor Society
Air Pollution Control Association
Waste Water Analysts Association
Gas Processors Association
Society of Petroleum Engineers
American Chemical Society

Presentations "Seraiautomation of the A.O.A.C Carr-Price
Extraction Method for Vitamin AH Presented
before the Association of Official Feed
Control Chemists, March 1973.

Benzene Monitoring in Gas Processing Plants"
Presented before the Gas Processors
Association, October 1977.

"Classical & Conventional Methods of LPG
Sulfur Analysis" Presented at the National
GPA Convention, March, 1979.

Experience Mr. Russo joined the staff of A P R
Laboratories in June 1983. As president,
he is responsible for all administrative,
scientific and financial aspects of A P R
Laboratories. Mr. Russo is a trained

01
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scientist with experience both In area
Industry and state governmental control
agencies His training Includes not only
water and air pollution monitoring
techniques, but also the techniques for
testing industrial health and safety.
Mr. Russo is an experienced laboratory
manager and chemist with twenty years of
educational and Industrial experience

Prior to joining APR Laboratories, Mr.
Russo was Director of Environmental Services
and Manager of Projects for Southern
Petroleum Laboratories. He joined the staff
of Southern Petroleum Laboratories in August
1974 and started the Environmental Services
Department and established SPL's
International services. He was responsible
for all methods review and development and
extabllshed new techniques and methods for
the analysis of trace' sulfur compounds,
geothermal brine waters, trace organlcs in
sea waters, drilling fluids and petroleum
products and by-products.

As manager of special projects Mr. Russo
specializes in state of the art techniques
for the analysis of hydrocarbon, sulfur and
brine samples on site. Mr. Russo has
performed analytical surveys in Saudi Arabia,
Syria, Dubai, Europe and throughout the
United States. He is a recognized authority
for the analysis of sulfur compounds in gas
and gas processing streams. While at SPL Mr.
Russo managed numerous treatability studies
on industrial waste and developed methods
for the analysis of geothermal brine waters.

Prior to joining Southern Petroleum
Laboratories, Inc., Mr. Russo was Assistant
Laboratory Director at Technology
Incorporated and provided analytical support
for NASA's Apollo and Sky Lab Space Programs.
He was responsible for the day to day
operation of the laboratory, research and
development of new methods, and procedural
quality control.

r> ̂
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Prior to employment with Technology
Incorporated, Mr. Russo was an Assistant
Research Chemist at the State of Texas

--* - Agricultural Analytical Services Laboratory.
He supervisees the Vitamin, Antibiotics and
Microbiological Laboratories lor the State's
Feed, Fertilizer and Pesticide Control
Agency. Mr. Russo developed a tube diffusion
technique for the assay of antibiotics, semi-
automated the A.O.A.C. Carr-Price Vitamin A
Assay, initiated atomic absorption studies
for the analysis of high-level cyanocobalmins
using cobalt as an analytical parameter, and
assisted in the developmental application of
ion-specific electrodes for feed analysis and
the application of high pressure liquid
chromatography for Vitamin analysis.

As a graduate assistant, he taught for four
years at Texas ASM University. In 1966 he
worked for Comtronlx Service where he
serviced communication equipment, radar and
scientific Instruments. In 1964 Mr. Russo
was employed as a research technician for
Monsanto. His duties included the analysis
of organic compounds using gas
chromatography, Mass Spectrometry, Infrared,
uv and visible Spectrometry.

Special Specialist in on site sulfur and hydrocarbon
Capabilities analysis, new methods development, and

quality control, with 20 years of analytical
experience in inorganic, organic and
instrumental analysis.

Mr. Russo Is a trained fire investigator with
more than twelve years of experience in fire
investigation. He has been qualified in
State and Federal Courts, both criminal and
civil, as an expert in the chemistry of fires
and explosions. He has completed the 80 hour
training course required for certification of
State Fire Marshals and Law Enforcement/Arson
Investigators. He has also been a guest
lecturer to teach the "Chemistry of fires" as
part of this program.
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MCCLELLAND ENGINEERS - AN OVERVIEW

McClelland Engineers is among the leading domestic and international

consulting engineering firms, and is currently 76th on the Engineering News

Record listing of the Top 500 U S Design Firms We provide engineering

services in the following fields of specialization

Waste Management

Geosciences (both land and marine)
- geotechnical
- geophysical
- geological
- geochemical

Environmental Sciences

Construction Materials Engineering and Testing

McClelland has appbed its expertise on projects throughout the world

with particular emphasis in those geographic regions of petroleum production

Early association with the petroleum industries has oriented McClelland

towards projects vast in extent or complexity, those requiring innovative

techniques, and projects in remote geographic regions

o



McCLELLAND'S RESOURCES

The faculties and equipment available to support McClelland's waste

* management professionals are extensive and include the most versatile fleet of

exploration equipment in the Southwest Equipment resources include

o Drilling ngs
o Cone penetrometer systems
o VZV Probe*
o Field analytical equipment
o Geophysics
o Sampling equipment
o Laboratories (geotechnical and materials)

Drill Rigs

McClelland's drilling capability is very versatile We own and operate

skid- and truck-mounted ngs that can gain access to any location Skid ngs

can be mounted on pontoons or barges for accessing ponds and bayous Truck and

marsh buggy-mounted equipment is suited to hard ground or very soft ground

conditions

The following drill ngs are available

Depth
Rig _ Mounting Units Capability, ft

Failing 3000 Trailer 1 3,000
Failing 2000 Skid 1 2,000
Failing 1500 Skid 2 1,000
Failing 1500 Truck 1 1,000
CME 75 Truck 2 1,000
CME55 Truck 2 400
Failing 250 Truck 1 300
Failing 250 All-terrain vehicle 1 300
Failing 36 Truck 2 150
Mobile B-53 All-terrain vehicle 1 300
Mobile B-53 Truck 1 300
Specialty 50 Hand portable 1 70 -- -
Hand Auger Hand portable 2 20 3t

St



Cone Penetrometer Svstemg

Electnc cone penetrometer soundings are a particularly cost effective way

to define subsurface stratigraphy when used to complement standard geotechmcal
i

bonngs McClelland operates the following systems

Depth
Rig _ Mounting Units Capability ft

Mobile B- 5 3 Truck 1« 100
Mobile B-53 All-terrain vehicle 1" 100
Mini -cone Pickup 3" 40
Gravity cone Truck 1** 150
Gravity cone All-terrain vehicle 1** 150

* VZV Probe* systems available for soil gas sampling
' and testing above groundwater level

* * Conductivity cone systems available for contamination
assessments below groundwater level

VZV Probe*

McClelland has developed a cone system which enables us to investigate

contaminants in the soil gas above groundwater level The system extracts a

sample of soil gas at selected depths (up to 35 ft or more if needed) The

samples are tested by an OVA/GC on location to allow an almost immediate

assessment of whether contaminants are present Numerous locations can be

tested in a day New locations can be selected based on that day's test

results And the systems are inexpensive relative to monitor wells and

laboratory analytical tests

Field Analytical Equipment

A variety of meters and analytical devices are used by our field

investigation teams and include

o Photovac-lOsSO OVA/Gas Chromatograph g •£
o Foxboro-128 OVA/Gas Chromato graphs (2) O §
o United Technologies TLV Sniffer (1) o ^
o Analytical Instrument Development Model 580 OVM (1) •& £
o pH Meters (2) 3
o Conductivity Meters (2) a

o Dissolved Oxygen Meter (1)
o Drager Multi Gas Detector (1)



High volume air sampling equipment is also available for air quality monitoring

work

Geophysics

Equipment owned by McClelland Engineers and operated by our technicians or

projects professionals includes

o One Neltronic geophysical logging system mounted in a 4-wheel-dnve van
capable of running gamma, resistivity, and self-potential logs to a
depth of 2,500 ft

o Four portable logging units capable of running gamma, resistivity, and
self-potential logs to a depth of 1,000 ft

o Surface electrical resistivity sounding and profiling equipment

o Seismic reflection and refraction equipment

o Cross-hole seismic equipment

o In situ vane shear equipment

Other equipment which we have used extensively on a rental basis are ground-

penetrating radar and noncontacting conductivity meters

Sampling Tools

In addition to standard geotechnical sampling tools, our waste management

professionals have a variety of tools to sample sludges, water columns, and

sediments

o Eckrnun Dredge
o Kemmerer (thief) sampler
o Bailers (stainless, teflon, and PVC)
o Submersible pumps (250-ft capability)
o Simme utility pump (20-ft capability)
o Suspended sediment sampler
o M-scope water level meter

Specialized sampling tools can be readily fabricated by our machine shop, when

required, to meet project requirements which are extraordinary

Laboratories

Analytical chemical testing is performed by selected laboratories under

subcontract to McClelland Engineers Stnct chain-of-custody procedures are

followed for hazardous waste samples, and QA checks on laboratory results are <g



Geotechnical and construction materials testing is performed in

McClelland's laboratories McClelland's Houston laboratory was reviewed by the

American Association for Laboratory Accreditation in 1986 They concluded

""their report with the statement "This laboratory would easily be considered

one of the best geotechmcal laboratories in the country "

,3
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American Association For Laboratory Accreditation

September 30, 1988

Jeffrey J Danielski, P E
McClelland Engineers, Inc
6100 Hillcroft
P 0 Box 740010
Houston, TX 77274

Dear Mr Danielski

Your laboratory has been approved for continued accreditation by the
American Association for Laboratory Accreditation (A2LA) in the Geotechnical
and Construction Materials fields of testing for the test standards listed
on the enclosed Scopes of Accreditation A2LA Certificates numbered 0023-01
and 0023-02 are enclosed and may be displayed in a prominent place in your
facility ,

Your laboratory is now accredited for a two-year time span through
September 30, 1990, by virtue of the reassessment of your laboratory and an
evaluation by the A2LA Accreditation Council of all activity related to this
assessment and any recent proficiency testing results Next year, you must
pay an annual review fee and submit updated information on your facilities,
key personnel and applicable proficiency testing results In addition, A2LA
must be notified in writing at any time that significant changes occur in
location, ownership, management, authorized representative or major
facilities of your laboratory

We urge you to promote and advertise your accreditation in accordance with
the enclosed advertising policy as approved by the A2LA Board of Directors
Such publicity strengthens our own public information program and leads to
broader recognition and acceptance of A2LA accredited laboratories Copies
of the A2LA logo are also enclosed

We are pleased that you have chosen to continue as an A2LA accredited
laboratory

truly yours,

Locke
President

Enclosures

656 Quince Orchard Road • #704 • Gai thersburg MD 20878-1409 • 301-670-1377 a.



American Association For Laboratory Accreditation

SCOPE OF ACCREDITATION

MCCLELLAND ENGINEERS, INC
6100 Hillcroft, P 0 Box 740010

Houston, TX 77274
Jeffrey J Danielski, P E Phone 713 772 3700

GEOTECHNICAL

Valid To September 30, -1990 Certificate Number 0023-01

In recognition of the successful completion of the A2LA evaluation process,
accreditation is granted to this laboratory to perform the following tests

Soils

ASTM D421
D1557
D2487
D4186

D422
D1883
D2850
D4221

D427
D2166
D2922
D4253

D698
D2167
D2937
D4254

D854
D2216
D3017
D4318

D1140
D2434
D3080
D4373

D1S56
D2435
D4015
D4546

Triaxial Compression (CU and CD)

Permeability in Flexible Wall Membrane with Back Pressure
Thermal Conductivity of Soil by Thermal Needle Procedure

Soil-Cement

ASTM D558 D559 D560 D1632 D1633 D1635

oa
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American Association For Laboratory Accreditation
SCOPE OF ACCREDITATION

MCCLELLAND ENGINEERS,-INC
6100 Hillcroft, P 0 Box 740010

Houston, XX 77274
'Jeffrey J Danielski, P E Phone 713 772 3700

CONSTRUCTION MATERIALS

Valid To September 30, 1990 Certificate Number 0023-02

In recognition of the successful completion of the A2LA evaluation process,
accreditation is granted to this laboratory to perform the following tests
under the ASTM recommended practice E329

Concrete
ASTM

Aggregates
ASTM

Soils
ASTM

Bituminous
ASTM

AASHTO

Steel
ASTM

C31
C173
C567

C29
C127
C702

D421
D915
D2217

D75
D2041
T30

A370
AISC Bolt-torque
AISC, ASME, AWS

Qualification,

t

C39
C174
C597

C33
C128
D75

D422
D1140
D2487

D140
D2172

A615

C42
C192
C617

C40
C131

D558
D1556
D2488

D290
D2726

Erection (visual)
Fabrication (both

C78
C231
C803

C70
C136

D559
D1557
D2922

D979
D2950

, Welding
field and

C138
C293
C805

C88
C142

D560
D1633
D2937

D1188
D3203

C143
C495

C117
C535

D698
D2167
D3017

D1559
D3549

C172
C496

C123
C566

D854
D2216
D4318

D1560

(visual), Welding
shop inspection)

Nondestructive
ASTM E94

E709
E114 E164 E165 E213 E273

Q&/

E543

CJ a.
3
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THE AMERICAN ASSOCIATION
FOR LABORATORY ACCREDITATION

THROUGH ITS ACCREDITATION COUNCIL
HAS CONFERRED UPON

MCCLELLAND ENGINEERS. INC.

ACCREDITATION FOR TECHNICAL COMPETENCE IN

GEOTECHNICAL TESTING

THIS LABORATORY IS ACCREDITED FOR ONLY THOSE TESTS OR SPECIFIC TYPES

OF TESTS IDENTIFIED IN THE SCOPE OF ACCREDITATION FILED IN THE OFFICE

OF THIS LABORATORY AND IN THE OFFICE OF THE AMERICAN ASSOCIATION

FOR LABORATORY ACCREDITATION

PRESENTED THIS 30TH DAY OF SEPTEMBER 1988

PRESIDENT
FOR THE ACCREDITATION COUNCIL

CERTIFICATE NUMBER 0023-01

VALID TO SEPTEMBER 30, 1990

3
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THE AMERICAN ASSOCIATION
FOR LABORATORY ACCREDITATION

THROUGH ITS ACCREDITATION COUNCIL
HAS CONFERRED UPON

MCCLELLAND ENGINEERS, INC.

ACCREDITATION FOR TECHNICAL COMPETENCE IN

CONSTRUCTION MATERIALS TESTING

THIS LABORATORY IS ACCREDITED FOR ONLY THOSE TESTS OR SPECIFIC TYPES

OF TESTS IDENTIFIED IN THE SCOPE OF ACCREDITATION FILED IN THE OFFICE

OF THIS LABORATORY AND IN THE OFFICE OF THE AMERICAN ASSOCIATION

FOR LABORATORY ACCREDITATION

PRESENTED THIS 30TH DAY OF SEPTEMBER 1988

PRESIDENT
FOR THE ACCREDITATION COUNCIL

CERTIFICATE NUMBER 0023-02

VALID TO SEPTEMBER "3D. 1 QQD
o
3.



American Association For Laboratory Accreditation

CONSTRUCTION MATERIALS FIELD OF TESTING

SELECTION LIST

To apply for A2LA accreditation under this field of testing, each applicant
roust identify every applicable standard or reference document for which
accrecstation is sought If a standard is not listed^ but you vould like to
be accredited for it, identify it by short title and designation on a
separate attachment To be considered for accreditation, a copy of each
selected standard and the requisite equipment must be accessible to the
laboratory Enrollment in at least one applicable reference sample program
of the Construction Materials Reference Laboratories (CMRL) (NBS, Bldg 226,
Roc-n A365, Gaithersburg, MD 20899, 301-975-6704) is required The standards
with an asterisk (*) are part of the CMRL reference sample program Check
all of those standards for which accreditation is sought

DESIGNATION SHORT TITLE

Concrete

2L ASTM E 329 Practice for Inspection and Testing Agencies for
Concrete, Steel, and Bituminous Materials as Used in
Construction

C1077 Practice for Laboratories Testing Concrete and Concrete
Aggregates for Use in Construction and Criteria for
Laboratory Evaluation

C 31 Making & Curing Concrete Test Specimens in the Field
C 39* Compressive Strength of Cylindrical Concrete Specimens

_v_ C A2 Obtaining & Testing Drilled Cores/Sawed Beams of
Concrete

Y C 78 Flexural Strength (Simple Beam with Third-Point Loading)
C 85 Cement Content in Hardened Portland Cement Concrete
C 94 Spec for Ready Mixed Concrete
C 116 Comp Strength Using Portions of Beams Broken in Flexure

_X C 138* Unit Weight, Yield "
X C 138 Air Content, Gravimetric

C 140 Sampling & Testing Concrete Masorry Units
X C 143* Slump of Portland Cement Concrete

C 157 Length Change of Hardened Cement Mortar and Concrete g ^
X C 172 Sampling Freshly Mixed Concrete o3

_X_ C 173* Air Content, Volumetric £5
X C 174 Measuring Length of Drilled Concrete Cores >J JJ
X fC 192* Making & Curing Concrete Test Specimens in the 8

Laboratory 3,
C 215 Trans , Long & Tors. Frequencies of Concrete Specimens

X C 231 Air Content, Pressure
C 232 Bleeding of Concrete
C 234 Comparing Concrete on the Basis of the Bond Developed

with Reinforcing Steel
X C 293 Flexural Strength (Smple Beam using Center-Point

Loading)
C 311 Sampling & Testing Fly Ash or Natural Pozrolans

656 Quince Orchard Rujcl • 8704 • Cui thcr iburg. MD 20078-1409 • 301-670-1377



DESIGNATION SHORT TITLE , ̂  ,

Concrete (continued)

^ AST 1 C 341 Length Change of Drilled or Sawed Specimens
F ~~ C 360 Ball Penetration

C 403 Time of Setting by Penetration Resistance
C 418 Abrasion Resistance of Concrete by Sandblasting
C 426 Drying Shrinkage of Concrete Block
C 457 Air-Void Content & Parameters of the Air-Void System
C 469 Static Modulus of Elasticity & Poisson's Ratio

X C 495 Conpressive Strength of Lightweight Insulating Concrete
X C 496 Splitting Tensile Strength

C 512 Creep of Concrete in Compression
X C 567 Unit Weight of Structural Lightweight Concrete

C 597 Pulse Velocity through Concrete
X C 617 Capping Cylindrical Concrete Specimens

C 642 Specific Gravity, Absorption, & Voids in HardeTed Concrete
C 666 Resistance of Concrete to Rapid Freezing & Thawing
C 671 Critical Dilation of Cone Specimens Subject to Freezing
C 672 Scalirg Resistance of Surfaces Exposed to Deicing Chems
C 684 Making, Accelerated Curing & Testing
C 779 Abrasion Resistance of Horizontal Concrete Surfaces
C 801 Mechanical Properties of Concrete under Triaxial Loads
C 803 Penetration Resistance of Hardened Concrete

X C 805 Rebound Number of Hardened Concrete
C 823 Exam & Sampling of Hardened Concrete in Construction
C 856 Petrographic Examination of Hardened Concrete
C 873 Comp Strength of Concrete Cylinders Cast in Place
C 900 Pullout Strength of Hardened Concrete
C 918 Developing Early Age Compression Test Values & Projections
C 944 Abrasion Resistance by Rotating Cutter Method

Aggregates

X C 29 Unit Weight & Voids
X c 33 Spec for Concrete Aggregates
X C 40 Organic Impurities in Fine Aggregates for Concrete
X C 70 Surface Moisture in Fine Aggregates

C 87 Effect of Organic Impurities on Strength of Mortar
X c 88* Soundness of Aggregates by Use of NaS04 & MgS04
X c 117* Matl Finer than 0 075 mm Sieve in Mm Aggs by Washing
X c 123 Lightweight Pieces in Aggregate
X C 127* Specific Gravity & Absorption of Coarse Aggregate
X C 12S* Specific Gravity & Absorption of Fine Aggregate
X C 131* Resistance to Degradation of Small S.ze Coarse Aggregate

by Abrasion fit Impact in the Los Angeles Machine
X ,C 136* Sieve Analysis of Fine and Coarse Aggregate
X C 142 Clay Lumps & Friable Particles in Aggregates

C 227 Potential Alkali Reactivity of Cement-Aggr Combinations
C 289 Potential Reactivity of Aggregates (Chemical Method) 70 a.
C 295 Pctrographic Examination of Aggregates for Concrete o3
C 330 Spec for Lightweight Aggregates for Concrete o^
C 331 Spec for Lightweight Aggregates for Cone Masonry Units *>l 3

~"~"~ *** O
o



DESIGNATION SHORT TITLE

Aggregates (continued)

ASTM C 332 Spec for Lightweight Aggregates for Insulating Concrete
C 441 Effectiveness of Mineral Admixtures in Preventing

~~~ Excessive Expansion Due to the Alkali-Aggregate Reaction
X C 535 Resistance to Degradation of Large-Sire Coarse Aggregate

by Abrasion & Impact in the Los Angeles Machine
X C 566 Total Moisture Content of Aggregate by Drying

C 586 Alkali Reactivity of Carbonate Rocks for Aggregate
C 641 Staining Materials in Lightweight Concrete Aggregates

X C 702 Reducing Field Samples of Aggregate to Testing Size
X D 75 Sampling Aggregates

Cetrent

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

91*
109*
114*
115*
150*
151*
183
184
185*
186*
187*
188*
191*
204*
266*
430*
451*
452
595*
917

Spec for Masonry Cement
Compressive Strength of Hydraulic Cement Mortars
Chemical Analysis for Hydraulic Cement
Fineness of Portland Cement by the Turbiduneter
Spec for Portland Cement
Autoclave Expansion of Portland Cement
Sampling & Acceptance of Hydraulic Cemeit Mortar
Fineness of Portland Cement by 0 15 mm & 0.075 n=a Sieves
Air Content of Hydraulic Cement Mortar
Heat of Hydration of Hydraulic Cement
Normal Consistency of Hydraulic Cement
Density of Hydraulic Cement
Time of Setting of Hydraulic Cement by Vicat Keedle
Fineness of Portland Cement by Air Permeability Apparatus
Time of Setting of Hydraulic Cement by Gillmore Needles
Fineness of Hydraulic Cement by 0 045 ma Sieve
Early Stiffening of Portland Cement (Paste Method)
Pot Expansion of Port Cera Mortars Exposed to Sulfate
Spec for Blended Hydraulic Cements
Evaluation of Cement Strength Uniformity from a
Single Source

Soils

7-4

X

D3740 Practice for Evaluation of Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used In Engineering
Design and Construction

D 421 Dry Preparation of Soil Samples
D 422* Particle-Size Analysis of Soils
D 425 Centrifuge Moisture Equivalent of Soils
D 427 Shrinkage Factors of Soils
D 558 Moisture-Density Relations of Soil-Cement Mixtures
D 559 Wetting-Drying Tests of Compacted Soil-Cement Mixtures
D 560 Freezing-i-Thawing Tests of Compacted Soil-Cement Mixtures
D 698* Moisture-Density Relations of Soils & Soil-Aggregate

Mixtures Using 5 5-lb Rammer & 12-in Drop
D 806 Cement Content of Soil-Cement Mixtures

B

o
2.



Soi Is (continued)

SHORT TITLE

ASTM D 854* Specific Gravity of Soils
X~ D 915 Testing Soil-Bituninous Mixtures
X D1140 Amouit of Material in Soils Finer than 0 075 mm Sieve
X D1556 Density of Soil in Place by the Sand Cone Method
X D1557 Moisture-Density Relations of Soils & Soil-Aggregate

Mixtures Using 10-lb Rammer & 18-in Drop
D1558 Moisture Content Penetration Resistance Relationships

of Fine Grained Soils
X D1633 Co-npressive Strength of Molded Soil-Cement Cylinders

D1634 Compressive Strength of Soil-Cement Using Portions of
Beams Broken in Flexure (Modified Cube Method)

D1635 Flexural Strength of Soil-Cement using Simple Beam
Third-Point Loading

X D2167 Density & Unit Wt of Soil in Place by Rubber-Balloon
X D2216 Water Content of Soil, Rock & Soil-Aggregate Mixtures
X D2217 Wet Preparation of Soil Samples
X D2487 Classification of Soils for Engineering Purposes
X D2438 Description & Identification of Soils (Visual-Manual)

D2844* Resistance R-Value_& Expan. Press of Compacted Soils
X D2922 Density of Soil & Soil-Aggregate in Place by Nuclear

Methods (Shallow Depth)
X D2937 Density of Soil in Place by Drive Cylinder Method
X D3017 Moisture Content of Soil & Soil-Aggregate in Place by

Nuclear Methods (Shallow Depth)
D3282 Classification of Soils & Soil-Aggregate Mixtures for

Highway Construction Purposes
D4253 Max Index Density of Soils Using a Vibratory Table
D4254 Mm Index Density of Soils & Calc of Relative Density

X D4318* Liquid Limit, Plastic Limit & Plasticity Index of Soils

Bituninous

E 329 Practice for Inspection and Testing Agencies for Concrete,
Steel, and Bituminous Materials as Used in Construction

D3666 Practice for Evaluation of Inspection & Testirg
Agencies for Bituminous Paving Materials

D 5* Penetration of Bituminous Materials
D 6 Loss on Heating of Oil & Asphaltic Compounds
D 20 Distillation of Road Tars
D 36 Softening Point of Bitumen (Ring-and-Ball Apparatus)
D 70* Specific Gravity of Semi-Solid Bituminous Materials
D 75 Sampling Aggregates
D 88 Saybolt Viscosity —

• D 92* Flash & Fire Points by Cleveland Open Cup >
D 95 Water in Petroleum Prods & Bitum Matls by Distillation m
D 113 Ductility of Bituminous Materials ^
D 139 Float Test for Bituminous Materials 3p >
D KO Sampling Bituminous Materials §3
D 243 Residue of Specified Penetration ^5
D 244 Testing Emulsified Asphalts *^ J5

o
4 1



DESIGNATION SHORT TITLE

BI tuninous (continued)

_X_ AST" D 290
^_ D 402*

D 872
_X_ D 979

D1074
D1075

_X_ D1188

D1461
_X_ D1559*

X JM560*

D1561
IBBM

D1665
D1754*

D1856*
X D2041*

D2042*
D2170*
D2171*

X D2172*
X D2726

D2872*

X D2950
D3K2

D3143*
X D3203*

X D3549
D4123

X

Roof me

D4296
AASriTO T30*

ASTM D1863
,01864
D1865
D1866
D2829
D3617

Practice for Bituminous Mixing Plant Inspection
Distillation of Cut-Back-Asphaltic (Bitununous) Products
Sulfonation Index of Road Tars
Sampling Bituninous Paving Mixtures
Co-apressive Strength of Bituminous Mixtures
Effect of Water & Cohesion of Compacted Bitum Mixtures

i-
Bulk Spec Gravity & Density of Compacted Bituminous
Mixtures Using Paraffin-Coated Specimens
Moisture of Vol Distillates in Bitum Paving Mixtures
Resistance to Plastic Flow of Eitum Mixtures Using
Marshall Apparatus
Resistance to Deformation & Cohesion of Bitum. Mixtures
by Means of Hveeii Apparatus
Preparation of Bituminous Mixture Test Specimens by Means
of California Kneading Compactor
Engler Specific Viscosity of Tar Products
Effect of Heat & Air on Asphaltic Materials (Thin-Film
OVCT Test)
Recovery of Asphalt from Solution by Abson Method
Theoretical Max Spec Gravity of Bitum Paving Mixtures
Solubility of Asphaltic Materials in Trichloroethylenc
Kinematic Viscosity of Asphalts (Bitumens)
Viscosity of Asphalts by Vacuum Capillary Viscometer
Quant Extraction of Bitumen from Bitum. Paving Mixtures
Bulk Specific Gravity of Compacted Btuminous Mixtures
Using Saturated Surface-Dry Specimens
Effect of Heat & Air on a Moving Film of Asphalt (Rolling
Thin-Film Oven Test)
Density of Bituminous Concrete in Place by Nuclear Method
Specific Gravity or API Gravity of Liquid Asphalts by
Hydrometer Method
Flash Point of Cutback Asphalt with Tag Open Cup Apparatus
Percent Air Voids in Compacted Dense & Open Bituminous
Paving Materials
Thick or Ht. of Compacted Bitxcn Paving Mixture Specimens
Resilient Modulus of Bituminous Mixtures by Repeated-
Load Indirect Tensile Test
Sampling Pitch
Mechanical Analysis of Extracted Aggregates

Spec for Mineral Aggregate Used on Built-Up Roofs '
Moisture in Mineral Aggregate Used on Built-Up Roofs 5
Hardness of Mineral Aggregate Used on Built-Up Roofs <TJ
Translucency of Mineral Aggregate Used on Built-Up Roofs ^
Sampling & Analysis of Built-Up Roofs 5 tt-
Sampling & Analysis of New Built-Up Roof Membranes o3

o
a.



DESIGNATION SHORT TITLE

Steel

X ASTH E 329 Practice for Inspection and Testing Agencies for
Concrete, Steel, and Bituminous Materials as Used in
Construction

c- „—

References AISC Manual of Steel Construction; ASME Welding Code, AWS Code
for Welding in Building Construction, AWS Specs for Welded Highway &
Railroad Bridges

Field Inspection 'f(
X AWS, ASME, AISC Erection, Visual
X AISC Bolt-torque

AISC Rivet
X AWS, ASMZ Welding, Visual
X AWS, ASME, AISC Welding Qualifications

Shop Inspection
X AWS, ASME, AISC Fabrication
X AWS, ASMZ Welding
X AWS, ASMZ Welder Qualification

Laboratory Testing
X ASTM A 370 Mechanical Testa for Steel Products
X A 615 Spec, for Deformed & Plain Billet-Steel Bar for Concrete

Reinforcement (Tests)
Metallurgical Analysis

Nondestructive (Laboratory X and/or Field X );

X ASTM E 543 Practice for Determining the Qualifications of
Nondestructive Testing Agencies

X E 94 Guides for Radiographic Testing [E142 & E431]
X E 114 Ultrasonic Pulse-Echo Straight Beam Testing by the

Contact Method
E 127 Fabricating & Checking Aluminum Alloy Ultrasonic

Standard Reference Blocks
X E 164 Ultrasonic Contact Examination of Weldments
X E 165 Liquid Penetrant Inspection [E433] >• >.
X E 213 Ultrasonic Inspection of Metal Pipe & Tubing 2 O.

E 214 Immersed Ultrasonic Testing by the Reflection Method £5
Using Pulsed Longitudinal Waves 2 i

X E 273 Ultrasonic Examination of Longitudinal Welded Pipe & ^ o
Tubing -i

E 317 Evaluating Perf Character of Ultrasonic Pulse-Echo °~
Test Systems without Use of Electronic Meas.
Instruments

' E 423 Fabrication & Control of Steel Reference Blocks Used in
Ultrasonic Inspection

E 494 Measuring Ultrasonic Velocity in Materials

X £ 709 Magnetic Particle Examination

AALAC4-2--051487



WASTE MANAGEMENT PROFESSIONALS

^ McClelland Engineers has assembled a staff of waste management professionals that have
qualiicauons and expenence to address all aspects" of waste management projects Our staff

includes the following technical disciplines

Civil Engineering
- Environmental
- Geotechmcal
- Construction
Chemistry
Chemical Engineering

Geology
- Hydrogeology
- Geophysics
- Geochemistry
Geochemistry
Industrial Hygiene and Safety

The expenence and general technical background of key technical and management staff follow

Name

RJB Beck

SJ Bialobok

GR-Bird

J M Cibor

JJ Cnner

J L. Cuddihee

H.C Day

BR Elsbury

J R Hooper

G W Keaveny

L-A. Klostennann

Education

BS Chem-Eng

B.A.Chem
MS Geology

BS CivilEng
MS Civil Eng

BS Civil Eng
MS Civil Eng

B S Environmental
Science

B.A. Geology
M-A. Geology

B.A. Chemistry
B.A. Geology
MS Geology

B S Mech Eng
MS Civil Eng

BS Civil Eng
MS Civil Eng

B S Geological Eng

BS Civil Eng
MS Civil Eng

Expenence
(years^

4

12

23

10

7

8

16

25

4

4

Project
Assignment

Chemical Engineer

Geochemistry Regulatory
Compliance

Remedial Design
Construction Management

Geotechmcal Engineer

Field Investigation
Chemistry

Hydrogeology

Hydrogeology
Geochemistry
Regulatory Compliance

Geotechmcal Engineer
Remedial Design

Geohydrology

Geotechmcal Engineer

Geotechmcal Engineer

oa.



AJCXeong

BE McCullough

DG McQuillen

G R. Mehdiratta

H.F Millard

PC Moore

WW Parker

SJ-. Schwartz

A.M Seifer

HJ Smahlik

AX) Taer

T.H Tunon

Education

BS Civil Eng
MS Civil Eng

B S Microbiology

BS Geology
MS Geology

BS Civil Eng
M.S Civil Eng
PhD Civil Eng

BS Geology

BS Geology

B S Civil Eng
MS Civil Eng
Ph£> Civil Eng

BS Geology/
Hydrogeology

BS Geology

B S Ind Tech
MS Ind Hygiene

B S Geology
MS Geology

BS Civil Eng
MS Civil Eng

Expenence
(years')

16

2

6

16

10

2

14

21

Project
Assignment

Hydrogeology/Environ-
mentalComputer
Applications

Project Manager
Environmental Scientist

Geohydrology
UST Comphance

Project Manager
Remedial Design
Geotechmcal Engineer

Hydrogeology

Hydrogeology

Remedial Design
Construction Mmgt

Project Manager
Hydrogeology
Regulatory Comphance

Hydrogeology

Safety and
Industrial Hygiene

Hydrogeology

Project Manager
Geotechmcal Engineer

All of McClelland's waste management professionals are trained and expenenced in the
health and safety aspects of working on hazardous waste sites m compliance with OSHA's rules
promulgated in 29 CRF 1910.120. They participate in McClelland's Medical Monitoring Program
- a program that documents each professional's initial and continuing health
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STANDARD
FORM (SF)

254
Architect Engineer
and Related Services
Questionnaire

1 Firm Name / Business Address

McClelland Engineers, Inc
6100 Hlllcroft
P 0 Box 740010
Houston, Texas 77274

1a SubmiUal is lor D Parent Company El Branch or Subsidiary Office

2 Year Present Firm
Established

I955

3 Date Prepared

Eehrinry 24, 1988

4 Speedy type ol ownership and cheqk below il applicable

CorpnratIon

A Small Business
B Small Disadvanlaged Business
C Woman owned Business

5 Name of Parent Company, if any

Fugro-HcClelland B V

5a Former Parent Company Name(s), if any, and Year(s) Established

Creer & HcClelland - 1946

6 Names of not more than Two Principals to Contact Title / Telephone

1) W i l l i a m J
2) Kenneth J

Emrlch, P E , President (713) 772-3700
Koch, P E . Executive Vice President (713) 772-3700

7 Present Offices City / State / Telephone / No Personnel Each Office

Houston, Texas
Dallas, Texas
Austin, Texas
Nev Orleans, Louisiana
Lake Charles, Louisiana
St Louis, Missouri
Ventura, California
San Antonio, Texas

713-772-
214-357-
512-444-
504-733-
318-439-
314-428-
805-644-
512-655-

3700
3801
3233
1754
1731
8880
5535
9516.

177
16
42

6
10
27
46

1

7a Total Personnel

Personnel by Discipline (List each person only once by pnmaty function )

9_ Administrative Electrical Engineers
Architects * Eslimalors

2_ Chemical Engineers _16— Geologists
Civil Engineers

L. Construction Inspectors
Draftsmen
Ecologists
Economists

Hydrologists
Interior Designers
Landscape Architects
Mechanical Engineers
Mining Engineers

48

. Oceanographers

. Planners Urban/Regional

. Sanitary Engineers

. Soils Engineers
Specification Writers

. Structural Engineers

. Surveyors
Transportation Engineers

3
~32

Data Processing Experts
Or I Hers, helpers

63 Engineering Technicians

9 Environmental Scientists
Hazardous Waste Specialists
Iihoratory Experts

_!!_ "I'ontlon & Maintenance
1_ Safety Engineer

1 I
8"

Test ing Expe r t s
' filler! il 5

9 Summary of Professional Services Fees
Received (Insert index number)

Direct Federal contract work, including overseas
All other domestic work R ?
All other foreign work* 4 8
'Firms interested in foreign work, but without such experience, check here D

Last 5 Years (most recent year first)

19.8$

Ranges of Professional Services Fees
WDFX

1 Leas than $100 000
2 $100000 In $250000
3 $250 000 lo $500 000
4 $500000 lo $1 million
5 $1 million lo $2 million
6 $2 million lo $5 million
1 $5 million lo $10 million
8 $10 million Of greater

si«Ni»niirniiu;s4 t 10 <u>
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10 Profile of Firm's Project Experience. Last 5 Years

Profile Number of Total Gross Fees
Code Projects (in thousands)

1) 028 42 3.615
2) 033 153 4.679
3) 097 4,607 182.098
4) 106 1.045 9.143
5) 217 84 8,489
6) 225 137 2,430
7) 266 262 6,594
6)
9)

10)

1 1 Project Examples, Last 5 Years

Profile
Code

099
266

028
033
097
117
266

073
077

217
266

~~07B
033
095
097
114

042
097
106

097
109

"P"t "C",
"JV". or "IE"

p

p

c

p

p

p

c

Profile
Code

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

Number of Total Gross Fees
Projects (in thousands)

Project Name and Location

1
Clay Liner Evaluation
Houston, Texas

2

Research

Landfill Modernization Plan
Caaroalla Class 1 Landfill
California

3
Deepwater Pipeline Route
Gulf of Mexico

4

Hazardous Waste Confirmation Studies
Point Hngu, California

5
Southern California Pipeline System
Santa Barbara, San luls Oblapo, Ventura
and Los Angeles Counties, Cal i fornia

6
Hydraulic landfill Construction
Port of 1 os Angeles
Ixis Angeles, Cal i fornia

7
Brushy Creek Regional
Tunnel

Unstevnler Sy-itrin

Will iamson and Mllnm Cnuntles, Texns

Profile
Code

21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

Number of
Projects

Total Gross Fees
1m thousands)

Owner Name and Address

Environmental Protection Agency
Contracts Management, s w
Cincinnati, Ohio 45268

Caamalla Resources
559 San Ysidro Road
Santa Barbara, California 93150

Conoco Inc
P 0 Box 2197

Houston, Texas 77252

Department of the Navy
Naval Fnergy and Environmental Support
Act iv i ty
Port Iliieneme. California 93043-5014

Four Corners Pipeline
5900 Cherry Avenue

Company

Long Bench, California 90805

Port of 1 OR Angeles
425 S I'nlon Verdes Street
San IVelro, C a l i f o r n i a 90733-0151

Rrufiliy Crerk Water Control ind
Improvement Distr ict No 1
p o nnx HR2
Tnylur, lexns 76574

Cost of Work
(in thousands)

400
(Fee)

600
(Fee)

600

29
(Fee)

400
(Fee)

500
Ure)

6SO

TQrHrTlTNW

* pjQ33j uiuipy /W3W

•re)

Completion
Dale
(Actual or
Estimated)

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

1991

1989

<i""nA"l"0"M"4'nFV """'
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097

097

024
097

054
266

073
097

097
225

046
106

106
265

097
106

087
097
109

054
266

217

6

C

C

C

P

C

C

C

C

C

JV
C

P

C

a
Neutral Buoyancy laboratory
lolmson Space Center
Houston, Texas

g
Drilling and laboratory Testing Programs
Texaa and lotilslana Gulf Coasts

10
Harris Sheppard Dam
Lake Possum Kingdom
Mineral Hells, Texas

11

Groundwater Contamination Investigations
Various locations

12
Barrier Island Beach Restoration
Isle Dernleres, Louisiana

13
Teologlc Hazards Survey
Deepwater Lease Clearances
Gulf of Mexico

14
Runway 8-26 Asphalt Overlay
Houston Intercontinental Airport
Houston, Texas

15
South Houston Service Center
Houston Lighting & Power Company
Houston, Texas

16
Ceorge R Brown Convention Tenter
Houston, Texas

17
Dallas Area Rapid Transit Subways
Dallas, Texas

18

Hazardous Waste Site Surveys
Task Order Contract

19
Relief Wells
South TexnB Nucleir Prn|ect
Hiy City, Texns

L— -•-•' ' • - •— 280M)iyV
pjcoau uiujpy M3W

Natlunnl Aeronautics 6 bpnce
Administration
Johnson Space Center, Bldg 9
Houston, Texas /7058

U S Army Corps of Engineers
Galvestnn District
400 Birrnruda Street
Galveston, Texas 77553

Brazos River Authority
4400 Tohbs
Waco, Texas 76714

Naval Facilities Engineering Command
Southern Division
2144 Melbourne Street
Charleston, South Carolina 29411

Louisiana Department of Transportation
and Development
1201 Capitol Access Road

•' Baton Rouge, Louisiana 70802

Shell Offshore Inc
P 0 Box 60149
New Orleans, Louisiana 70160

City of Houston Public Works Department
Airport Engineers Office
16390 Kennedy Blvd
Houston, Texas 77032

Houston Lighting & Power Company
P 0 Box 1700
Houston, Texas 77001

City of Houston Public Works Department
Engineering Division
900 Ragby
HOUR ton, Texaa 77002

Dallas Area Rapid Transit
601 Pact fie Avenue
Dallas, Texas 75202

U S Army Engineering Division
106 Wynn Drive
lluntflvllle, Alabama 35807

Houston 1 Iglitlng & Power Company
P 0 lli.x 1 7(10
Hniintnn, Tixnn 77001

21

q
\

250

950

400
(Fee)

105

500

170

10
(Fee)

300
(Fee)

140
(Fee)

63
(Fro)

2 000
(Tec)

1988

I98H

1988

1987

1987

1987

1987

1987

1987

1987

1986

1986

SUNnAMIIHIMM ?M {III V 10 «1|
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006
046
097
106

042
097

025
097

007
097

on
097

028
033
117

070
097

046
097

054
217
266

070
097

048
097

c

C

C

P

C

P

c

C

C

p

c

20 Runway 9-27
Houston Intercontinental Airport
Houston, Texas

21 Waterfront Facilities
lake Charles Navy llnmeport
Lake Charles, loulslann

22
Stacy Dam
Coleman and Concho Counties, Texas

23
Northstar Gravel Island
Beaufort Sea, Alaska

24
Cable-stayed Suspension Bridge
Houston Ship Channel
Harris County, Texas

25
Community Development Block Grant Program
FY 1984-1986
Los Angeles, California

26 Air Combat Training Range
Charleston TACTS
Offshore Georgia

27
Sam Houston Tollway
Houston, Texns

28
Hydrocarbon Recovery Well Program
Miami International Airport
Miami, Florida

29 Pacific Fnewetak Atoll Coring Expedition
Fnewetak Atoll
Marshal I Islands

30
Veterans Admlnlnt rat Inn Medical Facility
2002 llnlcombe
Houston, Texns

City of Houston Public WorUb l>pp irtmcnt
Airport Fnglneers Office
16390 Kennedy Blvd
Houston, Icxas 77032

Naval Facilities Engineering Command
Southern Division.
2144 Melbourne Street
Charleston, South Carolina 29411

Colorado River Municipal Water District
P 0 Box 869
Big Spring, Texas 79720

Amerada Hess Corporation
550 W 7tli Street, Suite 1400
Anchorage, Alaska 99501

Texas State Department of Htgliwtys anil
Public Transportation, District 12
P 0 Box 1 386
Houston, Texas 77251

County of 1 os Angeles
Community Development Commission
1436 Coodrlch Blvd
Los Angeles, California 90022

Naval Facilities Engineering Command
Chesapeake Division
Navy Yard
Washington, D C 20374

Harris County Toll Road Authority
233 Benmar, Suite 620
Houston, Texas 77060

Miami International Airport
P 0 Box 59209H |
Miami, Florida 33159

Defense Nuclear Agency/SPSS
Washington, D C 20305-1000

Veterans Administration
810 Vermont Ave NW fSOfrOfXW
Washlnrton. D C 20421 pj003j LJIUmw AM

12 The foregoing Is a statement of facts
Signature .̂ r/̂ ŵrr-̂  yf^^-^r^r^-^L^ Typed Name and Tllte HULLum J. CmcJxlu_Excil''pnr

\ 20.0̂

'1

20
(Fee)

455
(I-ec)

350

(Fee)

1,071
(Fee)

150
(l̂ ce)

1 ,500
(Fee)

646
(Fee)

200
(Fee)

4.500

70
loO

3W

1986

1986

1986

1986

1986

1986

1985

1985

1985

1985

1985

=m j
uaio

M-irch 8, 1988
SUndwd Fomt 7M July I9H



ATTACHMENT

MCCLELLAND ENGINEERS LABORATORY
HEALTH AND SAFETY PROCEDURES
MISSOURI ELECTRIC WORKS RI/FS

o
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1. LABORATORY SAFETY

1 1 Safe Use. Handling, and Storage of Chemicals

"" -"*" Chemicals in any form and soil samples containing unknown hazards shall be safety
stored, handled and used Attention shall be paid to the labels on the containers
concerning the hazardous nature of the chemicals or contaminated sample and
precautions that shall be taken while using them. All contaminated soil samples shall be
opened and handled under a properly designed ventilated hood with a minimum face
velocity of 100 ft per minute

~t
1.2 Gases and Flammable Solvents

Gas cylinders must be securely fastened so that they cannot be dislodged or tipped in any
direction. Connections, gages, regulators, or fittings must not be interchanged among
cylinders

solvents must be stored in well-ventilated designated areas Flammable
;-f solvents in glass containers shall be stored in fire-proof cabinets

13 Protective Clothing

At a minimum^ protective goggles or glasses with side shields and a lab apron shall be
worn by personnel working with chemicals or contaminated soil samples Dependent on
the chemical or suspected contammant(s) in the soil sample, rubber gloves shall also be
worn. Generally, nitnle gloves shall be worn if the contaminant is unknown unless
otherwise indicated Other protective clothing such as safety shoes, disposable chemical
resistant clothing etc , may be indicated.

1 4 Chemical Hazards

Acids shall be stored together, except for perchloric acid which shall not be placed next
to glacial acetic acid Strong mineral acids such as hydrochloric, hydrofluoric, sulfunc
and mtnc are some of the most hazardous chemicals Organic acids are less hazardous
because of their comparatively low lomzation potentials, but such acids as phenol
(carbolic acid), hydrocyanic, and oxalic are extremely hazardous because of their toxic
properties

Oxidizing agents, in contact with organic matter, can cause explosions and fire They are
exothermic and decompose rapidly, liberating oxygen, which reacts with organic
compounds

Volatile and corrosive chemicals shall be handled carefully under a fume hood ^

§3
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In the event that chemicals come in contact with skin, immediate washing shall be
undertaken A wash basin is provided in the laboratory for eye washing should chemicals
come in contact with the eyes Should chemicals be swallowed, immediately contact
EMS and the local Poison Control Center Care for shock and check breathing
frequently Do not give Anything by mouth until advised by medical professionals

v ~—
15 Fire Hazards

There are fire extinguishers strategically located throughout the laboratory Laboratory
personnel shall be familiar with the locations and use of these fire extinguishers The
laboratory is also equipped with a safety shower, in the event that clothes are on fire

16 Training

All laboratory personnel who work with chemicals or contaminated soil samples shall be
trained and medically monitored in accordance with OSHA regulation 29CFR1910 120
For specific details see Chap 15, Sec 3, Subsec 2 Health & Safety Training and
Chap 15, Sec 3, Subsec 3 Medical Monitoring for Hazardous Materials Personnel

1 7 Other Safety Guidelines

Smoking, drinking and eating in the laboratory are not allowed Only authorized
personnel can enter the laboratory Other people entering the laboratory shall get
permission from the laboratory manager, and shall be accompanied by an authorized
personnel at all tune while inside the laboratory When the last authorized person leaves
the laboratory at any time, the laboratory door shall be locked to prevent other people
from wandering in.

Used chemicals and/or chemical solutions shall not be poured down the dram but shall
be retained in waste containers and stored on site for proper disposal at a later date

The quantity of water generated in the laboratory is less than 100 kg (200 Ib) per month
and a generator or storage permit is not required (40 CFR 261.5)

oo
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NEPONSET GEOPHYSICAL CORPORATION

Experience

The NGC staff has extensive experience In conducting geophysical surveys,
and resumes of the geophysical staff are enclosed under same cover Note
that all NGC field personnel have received 40-hour health and safety
training and are included in the corporate medical monitoring program

The following case histories are representative of geophysical applications
using electromagnetics and magnetics for RI/FS investigations and property
transfers The names of the clients and sites have been omitted to
maintain confidentiality.

• A magnetometry/gradiometry survey vas conducted at an 8-acre site
that was being offered for purchase, and the seller was required
to verify the absence of buried hazardous waste on the parcel prior
to the property transfer The survey was conducted using a 12 5-
foot grid, and several anomalies were identified. Subsequent
exploratory trenching showed that debris existed at all anomalous
locations, including a 5-drum cluster containing chemical wastes

• A magnetometer/gradiometer and an EM3I terrain conductivity meter
were used to conduct a survey at a small municipal landfill The
landfill operation consisted of using trenches in somewhat
random orientations The survey was used to b tter map the

boundaries of the known cluster of trenches, verify that
additional trenches did not exist, and show that conductive
contaminate had migrated off-site

• An abandoned sand and gravel quarry was used for disposal of
municipal and industrial wastes in the 1960's. The landfill
boundaries were never accurately determined, and the purpose
of the survey was to utilize GPR and EM to define the boundaries
of the disposal pit(s). The data from the two methods correlated
closely, and based on subsequent excavations, the accuracy of
the geophysically defined border was within 2 to 3 feet

53
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Table 1
Neponset Geophysical Corporation

Staff Experience - Environmental Application

Project
Client/
Owner Location Description Year

Geophysical
Project Cost

Sharon Facility Westinghouse
Electric Co

Sharon
Pennsylvania

Processing of seismic refraction
data for a hydrogeologic assessment

1986 $ 15,000

Conservation
Chemical Corp. Site

Front Street
Trust

Kansas City
Missouri

Seismic refraction to determine
feasibility and design parameters
for slurry wall construction

1986 35,000

Regional Coal
Gasification
Assessment

Illinois
Power Co

State of
Illinois

Industrial archaeology to verify
facility plans and waste disposal
of abandoned Coal Gasification plants

1986 25,000

Duell & Gardner
Site

Scranton Disposal
Site

Michigan
DNR

Muskegon
Michigan

Paul C Rlzzo Scranton
and Assoc Pennsylvania

Definition of b ried waste and ground-
water contaminate patterns for RI/FS

Located 10 borings on landfill to avoid
drilling into potential hazards

1986

1986

12,000

5,000

Northrop Envinron-
mental Audit

Northrop Chicago
Corporation Illinois

Evaluate environmental liability of an
industrial property under consideration
for purchase

1986 5,000

Page 1 of 3
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Table 1
Neponset Geophysical Corporation

Staff Experience - Environmental Application

Project
Client/
Owner Location Description Year

Geophysical
Project Coat

Northrop Facility Northrop
CorporatIon

Chicago
Illinois

Confidential - Environmental evaluation 1987 $ 5,000

Aber Road Facility CECOS Williarasburg
Internat ional Ohio

Define bedrock topography and over-
burden stratigraphy

1987 50,000

Rose Chemical Site Rose Chemical Holden
Missouri

Locate and define small, scattered
drum burials

1987 5,000

Sartomer Chem Site ARCO Chemical
Company

West Chester
Pennsylvania

Identify buried utilities that may be
conduits for contaminate migration

1987 12,000

Mobil Mining &
Minerals Site

Mobil Mining
& Minerals Co

Carteret Locate buried objects for subsequent
New Jersey excavation

1987 5,000

Harris Broadcast
Quincy Site

Regional Coal
Gasification
Assessment

Harris Broad-
cast, Inc

Illinois
Power Co

Quincy
Illinois

State of
Illinois

Refraction survey to define bedrock 1987
topography & overburden stratigraphy

Industrial archaeology to verify 1987
facility plans and waste disposal of
abandoned Coal Gasification plants

30,000

$ A,000

Page 2 of 3



Table 1
Neponset Geophysical Corporation

Staff Experience - Environmental Application

Project
Client/
Owner Location Deecription Year

Geophysical
Project Cost

Bloomington Service Illinois
Area Assessment Power Co

Bloomington Characterization and location of
Illinois buried materials

1987 5,000

Property Evaluation Burlington Brainard
Northern Minnesota

Characterization of property to
evaluate environmental liability

1988 10,000

Property Evaluation Illinois
Power Co

Champaign
Illinois

Survey to evaluate environmental
liability prior to sale of parcel

1988 5,000

Industrial Landfill
Characterization

Grace Henry
Illinois

Definition of landfill size and
character

1988 4,000

Waste Location US Corps of Hillington
Property Transfer Engineers Tennessee

Characterization and location of
b ried materials

1988 1,500

Trench
Identification

IT
Corporation

Louisiana Definition of landfill size and
location of buried materials

1988 4,500

Identify Sand
Channels

BFI Ohio Defini t ion of stratigraphlc
changes at a sanitary landfi l l

1988 8,000

680WWV
uiiupy M3W
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Table 2
Neponset GeophyBcial Corporation

Sunmary of Geophysical Survey Capability

Seismic Reflection
Seismic Refraction
Electrical Resistivity
Electrical Resistivity VES Profiling
Induced Polarization
Electromagnetics
Magnetics
Micro-Gravity
Ground Penetrating Radar
Borehole Logging
Geotomagraphy
Acoustic (Sub-Bottom) Profiling
Gravity/Magnetics Modeling

Note 1 Includes methods under development for use in 1989



Thomas A. Brooks
S" _—

Project Manager
President , Neponset Geophysical Corporation

Education

B.S. Geophysical Engineering, Colorado School of Mines

Affiliations

Society of Exploration Geophysicists
European Association of Exploration Geophysicists
National Water Well Association
Association of Ground Water Scientists and Engineers

Experience mad Background

Mr. Brooks received his B.S. Degree in Geophysical
Engineering from the Colorado School of Mines (CSM), and
during that time he was employed by the CSM Exploration
Research Laboratory where Mr Brooks became experienced in
numerous geophysical methods in a research and development
environment. Mr. Brooks has over 8 years of practical
experience in applied geophysics, and has worked exclusively
with engineering applications since 1982. He has been
involved in all aspects of project management, and has
managed projects that have required 2 to over 90 personnel

In addition to project management, Mr. Brooks is responsible
for technical and software developments. He is an
experienced geophysical programmer, and has been involved
with software implementations for numerous applications In
particular, he is adept at implementing technical software
on micro- and minicomputer environments.

Mr. Brooks is President and Founder of Neponset Geophysical
Corporation (NGC), a firm dedicated to providing quality
geophysical services to the engineering and waste management
industries since 1985. Mr. Brooks has been involved in
adapting geophysical techniques to the engineering and waste
management industry, and he has been directly involved in
the geophysical investigation of over 100 sites. Mr.
Brooks has also been employed as an instructor of
geophysical field methods as well as a review editor to
technical trade journals.



David W. Mar com
!? ^=~

Project Geophysicist
Neponset Geophysical Corporation

Education

B S Geophysical Engineering, Colorado School of Mines

Affiliations

Society of Exploration Geophysicist
Denver Geophysical Society

Experience mmd Background

Mr. Marcum obtained his B S. Degree in Geophysical Engineering
from the Colorado School of Mines (CSM). He currently works at
Neponset Geophysical Corporation as a Project Geophysicist, and
his current duties include survey design, data acquisition, field
management, data analysis/interpretation, and report preparation.
He is also responsible for programming geophysical analysis
software and other technical developments at NGC. Prior to
joining NGC, Mr. Marcum was a geophysical consultant specializing
in data acquisition techniques as veil as providing data analysis
and interpretation.

Mr Marcum was employed at Neotech, Inc. from 1981 through 1986 as
an exploration geophysicist where his duties included survey
design, data quality testing, data interpretation and computer
modeling He has been involved in management of geophysical field
crews Prior to obtaining his B S degree, Mr. Marcum was a
computer operator for Neotech and a geophysical field technician
for the Colorado School of Mines research projects.

Mr. Marcum brings a broad range of personal and practical
experience to NGC, and he has been employed as an instructor of
geophysical field methods
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I. INTRODUCTION

A. Imoojstance of Duality Control

The role of the analytical laboratory is to orovide Qualitative
and quantitative data to be used in decision making. To be valuable,
the data must accurately describe the characteristics or the
concentration of constituents in the sample submitted to the
laboratory. In many cases, an aporoximate or incorrect result is worse
than no answer at all, because it will lead to faulty interpretations.

Analyses serve many functions, such as the evaluation of raw
material or product quality, process monitoring through reaction
intermediates, or determination of environmental quality. Decision*
made using analytical data are far reaching. For example, standards
are set to establish satisfactory conditions for a given product's
use, or guidelines are set for effluent quality. The laboratory data
defines whether these standards are being met. If the laboratory data
indicate a violation of the standard, action is required on the part
of operations personnel.

The consequences of faulty analyses can be severe. Decisions on
process changes , plant modification, or even the construction of a

w facility may be based on the results of laboratory analysis. In
vironmental analysis, a false high figure can result in unnecessary

expense as a manufacturer attempts to correct a non—existent control
problem. Conversely, a false low figure can result in inadvertent
contamination of the environment. The financial implications alone
provide significant reason for extreme care in analysis.

The analyst must always be aware of his responsibility to
provida laboratory results that are an adequate representation of thr
sample. Furthermore, the analyst must be aware that his professional
competence, the procedures he has used, and the reported values may be
used and challenged in court. To satisfactorily meet this challenge,
the analytical data must be backed up by an adequate program to
document the proper control and application of all the factors whicn
affect the final result.

Because of the importance of laboratory Analysis and the actions
taken as a result, a program to ensure the reliability of the data is
essential. All analysts practice quality control to varying degrees,
depending somewhat upon their training, professional pride, and aware—
ness of tha importance of the work they are doing. Under the pressure
of the daily workload, however, analytical quality control may be
easily neglected. ' An establisned control program, applied routinely
to every analytical test, is vital to assuring tha reliability of
the final results.



B.Functions of Quality Control

The^quality control program has two primary functional

1. Control of the quality of analyses, in order to mast the
program requirements for reliability

2. Measurement of quality (monitoring th« reliability of
the result* reported)

For example, the processing of spiked or duplicate samples is a
measurement of quality, while the use of analytical grade reagents is
a control measure.

Just as each analytical method has a rigid protocol, so the
quality control associated with that test must also involve definite
required steps to monitor and assure tnat the result is correct. The
steps in quality control Mill vary with the type of analysis. For
example, in an instrumental method, the check—out of the instrument
response and the calibration of the instrument in concentration units
is also a quality control function. Ideally, all variables which can
affect the final answer should be considered, evaluated, and
controlled.

This handbook considers tne factors which go into creating an
analytical result, * and provides recommendations for the control of
these factors in order to insure that the best possible answer is
obtained. In addition, protocols are established for routine
monitoring of the quality of results, using spikes, duplicates, and
samples of known concentrations. A program based on these
recommendations will give the analyst and his supervisor confidence in
the reliability and representative nature of the sample
characteristics being reported.

H
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C. Responsibility

Without exception, the final responsibility for the reliability
of the Analytical r«multm submitted rests with the laboratory manager.

The laboratory manager retains ultimate responsibi1ity for all of
the follOMingi

1. Training p«r»onn«l

2. Insuring reliability of t»«t results

3. Maintaining appropriate records

4. Monitoring the quality control program

5. Making sure that the instruments are accurate and
properly calibrated

I
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D. Analytical Methods

In general, the widespread use of an analytical method indicates
that it is a reliable method of analysis (or the mo»t reliable method
available), and thim fact tends to support the validity of the t»«t
result reported. Conversely the use of a little—known technique forces
the dat~a user to place faith in the judgement of the analyst. When the
analyst uses a "private" method, or one not commonly accepted in the
field, he must stand alone in defending both his choice of the method
and the results obtained.

The need for standardization of methods is readily apparent.
Uniform methods between laboratories are also important in order to
remove tha methodology as a variable in comparison or joint use of
data between locations. Uniformity of methods is particularly
important when laboratories are providing data to a common data bank.
A lack of standardization of methods raises doubts of the validity of
the results reported. The use of different analytical procedures to
measure the same constituent, whether within one laboratory, or in
several laboratories, raises the question of which procedure is
superior, and why the superior method is not used throughout.

The physical and chemical methods used should bo selected by the
following -criteria!

-1. The method should measure the desired constituent with
sufficient precision and accuracy to meet the data
needs, in the presence of the interferences normally
encountered in the sample stream.

2. The selected method should have been sufficiently
tasted to establish its validity.

3. Where available, methods specified by federal, state, or
local statute, or those approved by a regulatory agency
or other appropriate organization should be selected in
preference to methods not so approved.

4. Tha procedure should utilize equipment and skills
normally available in the analytical laboratory, and be
economically feasible.

5. The method should be sufficiently rapid to permit
routine use for the examination of large numbers of
samples, and to provide data within the time frame
required.

Regardless of the analytical method used, the specific
methodology should be carefully documented. Statements regarding the
methods used in arriving at laboratory data must be clearly and
honestly stated. The methods used must be adequately referenced and
the procedures applied exactly as described.

i
Knowing the specific method which has been used, the reviewer can

apply the associated precision and accuracy of the data when



interpreting the laboratory results. If the analytical methodology i»
in doubt, the data user may honestly question the reliability of the

-^. h_e i» to interpret.

The advantages of strict adherenca to accepted method* should not
stifle investigation* leading to improvement* in analytical
procedure*. In >pite of the value of wel1—documented, accepted
method*, occasions do arise when a procedure must be modified to
eliminate unusual interference, yield increased sensitivity, or
minimize unacceptable delays. When modification is necessary, the
revision should be carefully worked out to accomplish the desired
result. It is advisable to assemble data using both the regular and
the modified procedures to show the superiority of the latter. This
useful information can be brought to the attention of the individuals
and groups responsible for methods standardization. For maximum
benefit, the modified procedure should be rewritten in the standard
format so the the substituted procedure can be used throughout the
laboratory for routine examination of samples. Responsibility for the
use of a non—standard procedure rests with the analyst and hi*
supervisor, since such use represents a departure from accepted
practice.

In field operations, the problem of transport of samples to the
laboratory, the need for an immediate response to changing conditions,
or the need to examine a large number of gross values will sometimes
require the use of rapid field methoas yielding approximate answers.
Such methods should be used with caution, and with a clear
understanding that the result* obtained do not compare in reliability
with those obtained using standard laboratory methods. the fact that
"quick and dirty" methods have been used should be noted, and the
results should not be reported along with more reliable laboratory
derived analytical information. The data user is entitled to know that
approximate values have been obtained for screening purposes only, and
that tne results ao not represent the customary precision and accuracy
obtained in the laboratory.



E. Scop*

This manual IB the basic policy manual for all analytical
procedure* used at APR Laboratories. All emnployees will be
familiar with this manual. Any exceptions to the policies and
procedures stated in this manual must be be approved by the
laboratory manager, and Mill be noted in the appropriate records.

I
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TABLE I

PARAMLTVR DALLY QUALITY CONTROL Rb.QUIRk.Mh.NTS

pH

Ivl ty

TSS

BOD

TDS

Oil and Grease

Alkalinity

All other titrimetric analyses

All coloriraetric analyses and
specific ion probe analyses
(spike not required for phenol
or aulfide analysis)

TOC analyses

Atomic absorption analyses

Gas chromatography analyses

Calibration with 2 standards

Calibration with I fttandarri

Analysis of one blank and duplicates on a
10Z basis (at least one duplicate)

Analysis of a blank, a standard and
duplicates on a 10Z basis (at least one
duplicate)

Analysis of a blank and duplicates on a
10Z basis (at least one duplicate)

Analysis of a blank and a standard or 4
duplicate

Analysis of a standard and duplicates on
a 10Z basis (at least one duplicate)

Analysis of 2 standards, duplicates and
spikes on a 10Z basis (at least one
duplicate and spike)

Analysis of a standard, duplicates and
spikes on a 10Z basis (at least one
duplicate and spike

Analysis of 2 standards, duplicates and
spikes on a 10Z basis (at least one
duplicate and spike)

Analysis of 2 standards, duplicates and
spikes on a 10Z basis (at least one
duplicate and spike)

Analysis of blank and 1 standard,
duplicates and spikes on 10Z basis (at
least one duplicate and spike per month)

S3ro



LABORATORY PROTOCOL I ORGANIC CONSTITUENTS

TABLE OF CONTENTS

A. Sample Collection

B. Sample Preparation
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«=:. Matrix Spiked Sample
3. Surrogate Spiked Sample
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6. Clean—up
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D. Sarnole Analysis
1. Standard Mix
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E. Data Reduction
1. GC Retention Times
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F. Other Audit Procedures
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A. SAMPLE COLLECTION
B" -r»

Sample collection is monitored for contamination by the
use of a field blank. The field blank also verifies
that the sample waa not contaminated during shipment. A
field blank results from contacting all sampling
equipment with reagent water. This blank is then
analyzed in the same manner as the samole. Field blanks
for purgeables ara sent from the laboratory to the
sampling site and returned as a check on possible
contamination of the sample by permeation of volatiles
through the septum seal. Field blanks for non—aqueous
media are determined by the methods used.

B. SAMPLE PREPARATION

Three major areas must be monitored in sample
preparation: preservation, extraction/concentration,
and clean-uo. All three steps are not necessarily a
part of all analytical methods. For example, the use of
clean—up techniques is not always required for gas
chrornatograoh/rnass spectrornetry analyses, but is often
needed for chlorinated pesticides analysis. In order
to evaluate each of these aspects of sample preparation,
the following QC mecnanisrns are presented.

1. Holding Time Evaluation

The preservation techniques employed may be affected
by the sample matrix. Often it is impossible to
monitor these effects. By preqaring a synthetic
sarnole of the same media as the real samples and
analyzing it after a period of time, the
preservation technique can be monitored and its
performace evaluated.

Prepare an aliquot of clean water, soil, or whatever
media is being tested by placing an amount similar
to the nominal sample size into a sample container.
Add a known amount of chemicals being measured by
the method to the aliquot. Thoroughly mix the
aliquot and preserve identically to real samples.
Hold the aliquot for a time corresponding to the _
longest time a real sample will be held. Analyze
the aliquot and determine the recovery of the 5
chemicals. Comoare these results to results of
identical aliquots spiked and analyzed immediately. i. .^

2o.
£. Matrix Spiked Sample £f

»-» 3

During routine use of a validated method, a * $
representative number of real samples are spiked o
(fortified) with the cornponenets of intarest. If °-



the analysis is for a small number of particular
chemicals, the samples are spiked with all of the
components of interest. If the analysis is a scan
for a large group of chemicals, then a smaller
reoresentat ive group of chemicals is selected. The
specific chemical chosen are listed as parts of the
individual methodologies.

Spiking concentrations are dependent upon the
backgound levels in the original sample. When
spiking for a scan analysis, nominal spiking levels
are used as described by the methods. If a small
number of soecific chemicals are being measured, the
original sample is analyzed first. If the
background concentration is greater than the mid-
point of the calibration curve, the concentration
of the spike should be equal to the original sample
concentrat ion.

Calculate the recovery of individual spiking
components as follows:

% Recovery » ii§5rIBi *
(accuracy) SA
Uhere: SSR = soiked sample result

SR • sample result
SA «• spike added

The recovery data are summarized in the ORGANICS
QUALITY CONTROL RECORD by analyte or on the

*** ORGANICS QC WORKSHEET for mult i-analyte result*.
The sample data are compared to the mean ± 3
standard deviations of the method validation or
other previous results. If the result is within
this range, the data ara acceptable. If the results
are outside this range for more than 2 components in
the spike mix, the analysis should be repeated. The

i mean and standard deviation of the recoveries for _ _
' each component are updated periodically a»

additional data become available. m

3. Surrogate Spiked Sample > -±,
B3Saecific comoound analysis of samples by gas £5

i* cnromatography/mass spectrometry allow the spiking Q -,
of real samples with isotope labeled or nonprobable 01 $
organics to determine recoveries in every sample. °
Each method using this technioue lists the °*
compounds and concentrations of surrogate spiking
compounds to be used.

Every sample, matrix spiked sample, and duplicate
sample and reagent blank is spiked with the
•arrogate components before preoaration. The
percent recovery is calculated and recorded as in



Sect icni. £.. 3. If the recovery falls outside the
mean ±3 standard deviation range, the samole is
prepared again to verify the matrix «ffect.

A. Duplicate Sample

A duplicate extraction results from splitting a
sample and extracting equal amounts of it using the
same procedure. Ideally, the results Mill be
identical. However, variations in the procedure
will cause differences. These differences are a
measure of the precision of the method in real
operating circumstances.

During routine use of a method, a representative
number of samples must be split and analyzed in
duplicate. NOTE: Provisions should be made before
campling to collect additional sample for this
purpose. The duplicates should be analyzed as
routine samples and the final results compared.
Calculate the mean, difference, and standard
deviation of tne duplicate values and record on side
of ORGANICS QUALITY CONTROL RECORD. For any group of
duolicate analyses that are considered similar to
each other, their differences and means can be used
to estimate the critical differance (Rc) between
similar future duplicate analyses. Calculate Rc

 as

f ol lows:

*• 7 n

c ™ concentration level
n •> number of duplicate analyses
RI » difference of duplicate pairs
Xi a mean of duplicate pairs

From these data, develop a table of Rc values for
various concentration values. Use these initial
critical difference values to judge the
acceptability of succeeding duplicate results
generated under tne same conditions. Revise and
update as additional duplicate data becomes
available. When more than IS pairs of duplicates — ---
are available within any specific concentration ^
level , c, RC should be calculated directly from the m
average range of these duplicates alone. Thus, Rc <
is calculated as follows: j£ ̂

n R! Sf
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5. Method Blank

~~ A method blank is the resultant extract froin tne
analysis of purs, organic free reagent water. More
generally, a reagent blank is generated by passing
clean matrix through the entire analytical scheme.

Method blanks are used in all analyses to verify,
qualitatively, that no false positives Mill occur
and quantitatively, that concentrations are accurate
and do not reflect contamination.

6. Clean—up

Extracts which contain many interferences may
require clean—up before analysis. Clean—up is
generally, though not always, accomplished with a
solid adsoroent such as alumina or Florisil. The
adsorbent must be calibrated before being used
routinely to insure that fracticnation patterns are
correct and recovery frow the adsorbent is complete.
This is done by subjecting a standard to the clean-
up procedure. Each method which includes a clean—up
procedure specifies a calibration standard. In
addition, the recovery -of each compound through the
system shoule be verified by subjecting a standard
solution of the compound to the clean—up. The
results are recorded in the SAMPLE CLEAN-UP
PERFORMANCE RECORD.

C. DEFINITION OF AUDIT LEVELS FOR SAMPLE PREPARATION

1. Sample preparation audits are performed a
representative number of times. For the purpose of
this Document, "a representative number" means: One
audit of that type performed for every 2i3 samples
analyzed. If fewer than £$ samples are received,
they are batched into groups of £n2> for QC purposes.

D. SAMPLE ANALYSIS

1. All analyses are recorded in logbooks assigned to
each type of instrument. All runs performed on an
instrument are recorded in the logbooks. Each run,
is numbered sequentially and recorded in the
logbook.

The same basic technique are used for quality
control audit in all chromatographic techniques
except GC/MS, including gas chromatography with
flame lonization, electron capture, nitrogen
pnosphorous detection," etc. and high pressure liquid
chromatography. The fcteps involve calibrating the



GC with a standard mix, preparing a calibration
curve, and analyzing standards to confirm the
continued validity of the calibration curve.

Standard Mix

A standard mix is a solution of two or more
compounas of known concentration in an organic
solvent. A standard mix is used to auait tne
performance of the chrornatographic system. Both
qualitative (retention times) and quantitative
(response) performances are Monitored by the routine
analysis of this solution. Each type of
chromatograpn/detector system is monitored by a
different standard mix. These mixes and the
concentrations used are given in the particular
methoas. The appropriate standard mix is analyzed
daily, before routine analytical work begins. The
results of the analysis are entered in the
INSTRUMENT CALIBRATION RECORD. fin instrument is
considered functional ana ready for routine analyses
wnen the following criteria are met:

a. The retention time of two soecified
compounds deviates less than 3 standard
deviation units from tne average value.
The average ana standard deviation values
are determined by analyzing a t»tanaard a
minimum of ten times and calculating the
average retention time and standard
aeviat ion.

b. The area counts of the same two compounds
are above a certain minimum area count
The minimum area count is established by
analyzing a standard a minimum of ten
times, calculating tna average area count
and dividing by 2.

c. The resolution between two critical peaks
tnust be greater than given value. The
peaks chosen and the resolution value 5
neeaea are given in each method for eacn ^
chromatographic system. Resolution is Jk. ̂
Defined as follows: 2 Q--o 3

R - glBl2z3Jj.i on
W£*wi co «

where R » Resolution °
the retention time of peak 2 Q-

the retention time of peak 1
W2 • the width of peak 2 at half-height
Ui » tna width of peak X at half-height



If these criteria are net met, the standard
mix should be reanalyzed. If the results
do not cnange, the chromatographic system
must be trouble-shooted. Problems may
arise from a leaking seotum, a dirty
detector, or a deteriorating column, to
name a few possibilities.

The INSTRUMENT CALIBRATION RECORD is kent in a
binder with information concerning maintenance
reauired on the system. Thus, a complete record
on the performance of the instrument is
avallable.

3. Calibration curves and Standards

Definition—Calibration curves are prepared from the
results of the analysis of at least three standards
ana a blank. Calibration curves are plots of the
instrument response versus concentration.
Typically, the plot will be linear. A plot is
defined as linear if the correlation coefficient (R)
calculated from linear regression analysis is 0.936
or greater.
fioplication—Each component being analyzed is
standardized by analysis of at least three standards
and a blank. The standards concentrations should be
evenly distributed throughout the range of the
method. The calibration data are plotted and
applied to a least squares regression analysis.

m = n_£ x^l Z 1 211.1 ¥l
n< x^) - ( x)£

b = y. - b! xj.
n ,

R = nj. xy.). z 1 *! 1 *1 m
lul ><-> - 1 ><!-! is! yi=l - 1 y.1-1 <.

^ ̂where: m » slope of line §"
n =» number of xty pairs 55
x = insturment response QT
y = concentration of standards *° o
b = intercept of line T
R » correlation coefficient

The slope of the line is the response factor and the
correlation coefficient is a measure of the fit of
the line to the data (linearity). If the response
is not linear, additional data points are reauired
to define the response curve. The calibration curve
is checked by analyzing standards. The response of
the standards should be such that the resoonse
factor (slope) of the calibration curve calculated



with the new data is within *c.tf% of the original
resoonse factor.

V j—

E. DftTft REDUCTION

1. GC Retention Times

The GC retention time for each suspect peak is cornoared
with the retention time of a pure chemical.

Each peak identification is checked. If the retention
time is not correct, the identification is void. If
the retention time is correct, the sarnole is analyzed
under a different set of chromatograohic conditions to
verify ne identification. ftcceotable retention time
winnows are defined by the method being used.

2. Peak Measurement and Calcuations

The comouter or manual area, peak height or other
measurement is audited.

The measurement process is audited when possible. GC
peaks determined by comouter cannot be directly
checked. Relative instrument responses from peaks of
the same size, however, can be compared to catch gross
errors.

The concentration of a given component is calculated
in the following manner:

C - ft x RF
where C = concentration

ft = area or peak measurement
RF « response factor

It is also acceotable to calcualte concentration based >
on direct comparison with a standard, providing this rp
standard is within + lt<J% of the concentration of the ^
unknown. g ̂

1̂F. OTHER flUDIT PROCEDURES * =
*-* 2o 5

1. Completeness and Accuracy of Data o
a.

Completeness is having all the support ana audit data
to document the reported results. ftccuracy is the
verification of reported data tables.

Each projects1 data must be cnecked to assure aaeauate
support and audit data are available. If additional
information is needed, it should be collected as soon
as oossible before finished data are approved. In
addition, all data charts and tables reported must be
checked over to verify their accuracy.



2. External Audit Samples

p- _—•
External audit samples are standard solutions prepared
by an outside source which are analyzed as unknowns.
The purpose of analyzing audit samples is to monitor
the accuracy of analytical methods. Audit samples
should be analyzed semi-annually or whenever available.

G. QUALITY CONTROL CHARTS

1. Many quality control checks are used in the course of
routine analysis. The results of these checks may often
be quickly assessed by using quality control charts.

2. Record the results from a number of tests. After about
Id values, calculate the mean arid standard deviation of
the results. Record them on the control chart. Set up
the scale of the graph and plot the values.

3. If the subsequent results show bias or values +£
standard deviations, the method must be evaluated to
determine and remedy the problem.

2-=

o
a.



CVERVI_EW

O P E R A T I O N PROCEDURE AUDIT FREQUENCY

SAMPLE

PREPARATION
Extract lon/Concentrat ion

Clean-up

Method Blank £
Field Blank cL
Spike 2.
Duplicate 3
Standard 6

SAMPLE ANALYSIS 6C,HPLC Standard Mix
Standards

DATA REDUCTION Qualitative

Quantitat ive

GC Retention Times 5
Verification by
Second Analysis 5
Peak Measurement 5
Calculations 5

DATA REPORTING Completeness
Accuracy

1
1

FREQUENCY CODESt 1 once per project
cL once per £$ sarnoles
3 once per 13 sarnoles or at least daily
A daily
5 in every case
6 as new reagents are received

SI



SAMPLE CLEAN-UP PERFQRMACE RECORD

For recording performance data for sampli

clean—up columns sucn a* Fluorxsil

21
O

3.



SAMPLE CLEAN-UP PERFORMANCE RECORD

parameter. method analyle adsorb.

tun numb«f

concentration

FR 1

FR 2

FR 3

FW 4

FR &

FH t

FR 7

FR A

FR

TR 10

FR U

FR 17

loUl

no funk kn

ltd

o
o
a.



ORGANICS QUALT1Y CONTROL RECORD - 1

ORGflNlCS QUftLITY CONTROL RECORD - £

QRGANICES QUALITY CQNROL WORKSHEET

i



ORGAN1CS QUALITY CONTROL RECORD PACE i

parameter method analyte matrix

Jtvtlytl

»mnl
of tpik

umo.no!

pvtcvnt

<J*-5Ctiotlon

ltd
dtv

8
o
1



PAGE 2

parameter method analyte matrix.



ORGANICS OC WORKSHEET
SAMPLE NO p«r»m«ltr m«|hod

DUPLICATE
COMPONENT

' SUKt 'I

VALUE VALU£ OtfF I ADDED lone I TOTAL KflfCOVERY



ORGANIC INSTRUMENT LOGBOOK

GC INSTRUMENT CODE LOG

Used for establishing alphabetic code
for reference to particular instruments.

CHROMATOGRAPHIC COLUMN LOG

Used for storage of information about
preparation and conditioning of GC columns.

H
21
vo*



GC INSTRUMENT CODE LOG
•

code description s/n . detector(s)



CHROMATOGRAPHIC COLUMN LOG

,

OTL

column

*•

dtfcrlpllon
to* (MI.

cod* fit Ifmp ^1 Hit.

uiiupy M3W



CHROMATOGRAPH CALIBRATION RECORD
UuLcaoc

column

run no.
corneownd

•cciptabl* I»AQ««

M A

1 1
§1
ro T

o



fen

CC CONDITIONS

COU
NO

FfUSE

•

IHJ
•c

MIT
•c

INIT.
mlfl

PROG
1t>mif»

FINAL
•c

FINAl
ftiln

now
ccAnm

CAP
PflfSS
PUB

OETECTOft CONDITIONS

TYPE ATTEN
SfNS

RANGE
TEMP
•c

>

MASS
RANGE

SCAM
TIME
U«c)

SETflP
FILtHjAUE ANALYST

COUUCMTS

. •uloMmptir
petition

»t«J
Ifll lid
• ddid fun dlifc / lapt

fit*
Commtntf • Mfyfl

uiujpy M3W
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TES METHOD

STD COUNTS DIL.
RESULT3

MG/L DATE TIME ANALYS
E*n^r^*r* -r.^ _• *— ̂  j.

LIMIT

Date.

Duplicate 1.

Spike

Total # Samples.

DateO.K.'D _

Remarks

.Time. Analyst,

.Duplicate 2,

.% Recovery.

Jotal# Dap. & Spikes

Signed

o
o



Initial Calibration Data
Volatile HSL Compounds

Case No

Laboratory Name

Insuument I D .

Calibration Daie

Minimum fir for SPCC is 0 300
(0 25 (or Bromo(orm)

Maximum % RSD for CCC is 30%

jboratory ID

Compound

Cnloromethane

Bromome lane
Vinvl Cnlorioe

CMoroetnane

Metiylene CMoriae

Acetone
Caroon Disjilioe

1 1 8iciloroet/iene
1 1 Dicnioroe'iane

Trans 1 2 Oiciioroe lene
Cnioroform

' 2 Diciioroe'iane

2 Suianone
1 1 1 Triciloroe'nane
Caroon Tetracnionde

Vinyl Aceiaie
Bromoaic^iorome inane

1 2 Dicnloroorooane

Trans 1 3-Oicntoroorooene

Tnenioroe'iene

Dioromocnioromemane
1 1 2 Tncnloroeinane

Benzene

cis 1 3 Oiciioroorooene
2 Cnioroeinvivinvietner
Bromolorm

A.Me nyi 2 Pentanone

2 Hexanone
Tetraclloruetnene

1 1 2 2-T«tracnioroemane
Toluene - —
ChloroD«n«ne —

£tnylbenzene

Stvrene

Total Xvlenes

RP20

-

"PSD

-

RF100

-

-

-

"•

- — -

-

RF150

~ -
—

RF200

- •"

—

R7

— — —.
—

-

% RSD

— — •

-— —
- —

- -
—

CCC
SPCC-

» •

•

•

• »

•

•

» •

*"• • --

""•"• ""

-— • » —

— •

.

RF RtSDonse Fmor (subscript is the amount of ug/L)
777* Average Resoonse Factor
%RSD P«rcnnt Relative Standard Deviation

_CCC Calibration Check Compounds (•)
SPCC System Performance Check Compounds (••)

Form VI

ONE - 44

Revis ion Q_
Date SesteiiDer

o
1986



GC/MS TUNING AND MASS CALIBRATION

Bromofluorobenzene (BFB)

Case No

Ins t rument ID

Laboratory Name

Daie

r
Time.

Data Release Authorized By

m/e ION ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE

so

75

95

96

173

174

175

176

177

150 40 0% of the bat* ptik

30 0 60 0% of the base ptik

Bin P«ak 100% rtlitivt abundance

50 9 0% of the base peik

Ltn than 1 CB. of the ba» pe»k

Greater than 50 0% of the bait peak

SO 90V of man 174

Grtuer than 95 0% but leu than 101 0% of mats 174

50 9 0% of man 176

C )'

( 3 1

( )2

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING
SAMPLES BLANKS AND STANDARDS

Vjlue in pirtnthciii n % miu 174
Value m pirtnthnu n \ mm 175

SAMPLE ID

,

LAB ID

— — — - - — _ _ -

DATE OF ANALYSIS

___

TIME OF ANALYSIS

,

»_ .
_

.

-^ 
M

F
W

 /A
dm

in re
co

rd
A

R
l 0

4
1
2
8

FORM V

ONE - 42
Revision 0
Date Sente-noer 1986

c



GC/MS TUNING AND MASS CALIBRATION
Decafluorotrlphenylphosphine (DFTPP)

Case No

Instrument ID

Laboratory Name.

Date , Time ,

Dau Release Authorised By

m/e ION A B U N D A N C E C H I T E B I A ^ R E L A T I V E A B U N D A N C E

-A

51

68

69

70

127

197

198

199

275

365

441

442

443

300 600% of miis 19B

leu than 2 0% o< rmo E9

milt 69 rtlanvt abundanct

Itu than 2 0% of min 69

40 0 60 0% of mats 198

lesi thin 1 0% of man 198

baw ptak 100'» rttitivc abundance

SO 90% of mau 198 - —

100 300% of mau 198

grtitn thjn 1 00% of nun 193

prtstni but Itss than man 4«3 - —

grtatcr than «0 0\ of ma» 198 - —

170 23 0% of mau '42

( D1

c y
.

— ... —

— — ~ .
- — - -

_ — _
-C }'

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING 'Valut in partmntm » * mau 69
SAMPLES BLANKS AND STANDARDS " ~ *v»iu* m partnthem \\ % man 4<j

SAMPLE ID

.

. . - — . - —

LAB ID

_ _ _ _ _

- - - - ' ' • •
— — **• ~ •" ~ — " — -

-

DATE OF ANALYSIS

— _ —

- —

—

.

TIME OF ANALYSIS

—

. _

-- — — - —
_ — — . —

.

.. -

f

FORM V

ONE - 43
Revis ion p
Date SeDteTiDer 1985

Si



Case No

Laboratory Name

Initial Calibration Data
Semivolatile HSL Compounds

(Page 2)

Instrument ID _

Calibration Date

Minimum RF for S?CC is 0 050 Maximum % RSD for CCC is 30%

jboratory ID

Compound

2 A Diniuoioluene
2 6 Dmitrotoluene
Die-nyipnnalate
- Chloropnenyl pnenvletne
:luorene
4 Nitroanthne
4 6 Dmiiro 2 Metnyipneno
N Nitrosocipnenylamme (1)
4 Bromopnenyl pfienylemer
Hexacilorooenzene
Pentaciloropneno1

'nenantnrene
Antnracene
Di N Sutvlpntnaiaie
Fluorantnene
Pyene
BuiyiDenzvipninaiaie
3 3 Oieiioropeniicme
BenzcxaiArnnracene
bcv2 £tnvineivl)Pninalaie
Chrvsene
Di n Oc vi Pnmaiaie
BenztXblFluoranmene
Benzo<k)Fiuoraninene
Benzcs<a)PYrerie
IndeneKl 2 3 cdlPyrene
Oibenaa hlAnthracene
Benipij n OPervlene

RF20

T
T

T

RFso RF80 RF120 RF160 TT7 V. RSD
CCC

SPCC-.

•

•

•

•

•

Response Factor (subscript is tn« •mount of ninograms)
ft? -Avenge Response Fictor
%RSO Percent Relative Standard Deviation
CCC -Calibration Check Compounds ( )

SPCC System Performance Cneck Compounds (•
t Not detectable at 20 ng

(1) Cannot be separated from dipnenylamtne

Form VI

a»~i3

ONE - 47

Rev is ion 0_
Date Seotemoer 1986



Case No

Laboratory Name

Initial Calibration Data
Semivoiatile HSL Compounds

(Page 2)

Instrument ID _

Calibration Date

Minimum Rr for S?CC is 0 050 Maximum % RSD for CCC is 30%

Liooratory 10

Compound

2 4 Dmurotoluene
2 6 Omitroioluene
Diethyipntnalate
4 CMoropne-iyl onenylener
Fluorene
4 Nnroanidne
4 6 Oiniuo 2 Memyioneno
N Nitrosodionenyiamme (1)
4 8rornoDr>er)yi pnenyleiner
hexacilorooeizene
Pentacmoroo"eno'
Pnenaninrene
Aninracene
Oi N Butvlontnaiaie
Fiuoranmene
Pyene
ButvlOenryipntnaiate
3 3 Oicllorosennoine
BeniwatAmnracene
bis,'2 EinyiriexvDPimaiate
C^rvsene
Di n Oc yi Pntiaiaie
BenzeKDlFluorantnene
BenzrtlilPluoraninene
Benz^al^rene
Inaenod 2 3 cdlPyreie
Dit>«naa hlAninracene
Banzofg h OPerylene

Rp20

T
T

T

Rp50 RFao RF120 RF160 Tit %RSD
CCC

SPCC •

•

•

•

•

•

R*spon«« Factor (suosc-iot i
IT? -Av«r«g« Rcsoonse Fseior
%RSO Parcant Relative Standard Deviation
CCC -CaliOrtuon Check Compounds (•)

tmount of ninogrjmsl SPCC System Performance Check Compounds I
t Not deiecuole at 20 ng _ — _ _ .

(1) Cannot be separated from dipnenylamme

Form VI

ONE - 47

Revision 0_
Date Seotemoer 1986 ji

»-i n
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METHOD
'*•*. I

COUNTS OIL
RESULTS
MG/L DATE TIME ANALYSE

DETECTION
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: &**&* METHOD

ERT
NO. STD COUNTS DIL

RESULTS!
MG/L DATE TIME
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1 METHOD:

CbRT
NO. STD COUNTS DIL.

ESULTS
MG/L DATE TIME ANALYST
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Oth«r CtttvfUftom
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1 5A6
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r
r
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0 K.U

Time /S** Analyst #r<t*=-

7% f
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Organic: Analysis Data Sheet
(Page.3)
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MCCLELLAND CONSULTANTS

Houston Geotechnical Laboratory

Quality Assurance Manual

McClelland Consultants' laboratory's primary objective is to provide high
quality, state-of-the-practice material testing service that is responsive to
both internal and client needs.

With the constant refinement of testing procedures and data acquisition
equipment, along with the extreme specialization of testing categories, it is
essential that a comprehensive Quality Assurance Program be implemented and
enforced in the Houston Laboratory.

Contained in this manual are the policies and procedures which comprise our
Quality Assurance Program. These policies and procedures are enforced directly
by the Laboratory Manager through his supervisory staff. Any modifications to
this manual shall be reviewed and approved by the Laboratory Manager.

MCCLELLAND CONSULTANTS

81
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INTRODUCTION

1 1 The purpose of this Manual is to establish and define the policies and
f --"- procedures of the McClelland Consultants Houston Laboratory's Quality

Assurance Program.

1.2 The function of the Quality Assurance Program is to present a standard
which enables the Laboratory Manager to evaluate the laboratory's proce-
dures in determining the engineering properties of construction
materials.

1.3 This Manual defines the methods and procedures for maintaining the
highest possible level of accuracy in testing.

It is necessary that the program defined in this manual is not only
implemented, but carried on continually by evaluation of procedures,
equipment calibration, computer software refinement, and participation in
standardization and inspection programs.

1.4 The Laboratory Manager will establish and enforce the Quality Assurance
Program and all laboratory procedures.

1.5 The Quality Control Manual will be reviewed and updated when necessary

1.6 All sections of the Quality Control Manual shall be contained in this
document.



QUALITY POLICIES

SCOPE

"5ft The Houston Laboratory Department Quality Assurance Program is intended
to establish basic guidelines for all laboratory activities with specific
emphasis on those functions that directly affect the quality of tests
performed and the reduction of data

CHIEF QUALITY CONTROL OFFICER

2 2 The position of Chief Quality control Officer shall be established.

REQUIREMENTS

2.3 The requirements of the Quality Assurance Program and the Qualtiy
Assurance Manual shall be secondary only to requirements or the client.
In the event that client requirements differ from established and docu-
mented procedures, the clients requests will be honored and our reports
wi-11 indicate procedures followed.

The requirements of the Qualtiy Assurance Program shall conform to
requirements established by approved agencies (A2LA, ASTM, AASHTO) and/or
McClelland Consultants.

PLANNING REQUIREMENTS

2.4 The Quality Assurance Program shall be established and enforced by the
Chief Quality Control Officer and the management of McClelland
Consultants.

The Chief Quality Control Officer will monitor the enforcement of the
program.

CONTROL ANT) REVISIONS

2.5 The Chief Quality Control Officer shall distribute copies of the Quality
Assurance Manual and maintain a current record of all copy holders. It
shall be available to all of the technical staff engaged in the perform-
ance of materials tests.

The Quality Assurance Manual may be revised in its entirety, by section,
or by topic. Revisions will be made only with the approval of the Chief
Quality Control Officer. In the event of revision, the date shall be
noted on the page of the revision.

NON-CONFORMANCE

2.6 Non-conformances shall be reported in writing to the Chief Quality
Control Officer. A time shall be established in which corrective action
must be taken.

o



LABORATORY ORGANIZATION FOR QUALITY ASSURANCE

SCOPE

3 1 This section will define the routing of work through the quality control
check points. Figure 3-1 illustrates the flow of work through the labo-

""" ratory* This section will define the positions and responsibilities as
they are incorporated in the Quality Assurance Program. Section 6
describes the qualifications necessary to staff these positions.

LABORATORY MANAGER

3.2 The function of the Laboratory Manager is to direct the overall operation
of the department.

The Laboratory Manager reviews all procedures, equipment and facilities
pertaining to the enforcement of the Quality Control Program, and evalu-
ates the possible application of state-of-the-art equipment and computer
software for production purposes.

The Laboratory Manager oversees the entire staff of engineers and tech-
nicians conducting materials testing.

He is directly responsible to insure that the application of the Quality
Assurance Program is paramount in testing and equipment calibration
procedures.

The Laboratory Manager will direct his staff to insure that samples are
inspected for proper identification and have not been disturbed in tran-
sit so as to cause significant variations in tested properties.

He will assume the responsibility of having documented testing and cali-
bration procedures. In addition he will make periodic checks during
testing to insure that the tests are being performed according to docu-
mented procedures, and that the equipment being used is in proper cali-
bration.

The Laboratory Manager will direct the supervisory personnel in the
enforcement of the policies of the Quality Assurance Program. The
Laboratory Manager will use supervisory personnel to monitor the appli-
cation of the Quality Assurnce program. These supervisory personnel will
oversee the following tasks or testing areas:

1) Material Properties

2) Material Strengths

3) Material Dynamic Characterises

i
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His policies are carried out by the following supervisory personnel, who
will delegate the inspection duties to their subordinates

1) Project Engineer

2) Field CoordinatorF ̂-^
3) Lead Technicians

DATA PROCESSING

3.3 The Laboratory Manager oversees the computation and processing of labora-
tory data

He enforces the Quality Assurance Policy by ensuring that tests are
computed in accordance with documented procedures. He is directly res-
ponsible for reviewing all computer software and insuring that they also
are in accordance with documented procedures. He maintains an updated
documentation record of computer programs and has the ultimate responsi-
bility for the application of software modifications.

The Laboratory Manager and/or Project Engineer serves as a quality
control inspector by reviewing all data in its final form before being
reported. Any discrepancies between any of the tested or visual proper-
ties of a material dictate an evaluation by an engineer. If there is no
apparent explanation for the discrepancies, the test will be returned to
the laboratory and, if necessary, run again.

Quality Assurance procedures are also enforced by the Laboratory Manager
through his subordinates. These include the following:

1) Senior Laboratory Testing clerk

2) Data Processing Computer Operator

3) Laboratory Aid (Data Processing)

4) Laboratory Technicians

PROJECT ENGINEER

3.4 The Project Engineer's contribution to the Quality Assurance Program is
to review Testing data. He will determine whether the tests have been ___
satisfactorily completed. In the event that they are not, he may recom-
mend re-running of the tests. The Project Engineer's decision to accept
or re-run a test is final and needs no further approval.

FIELD COORDINATOR g

3.5 The Field Coordinator's quality assurance function is to maintain files J> 5
of written instructions for field services. The coordinator schedules ^JT
the technician for the project, transfers instructions, and verifies •* n
receipt of field reports from the technician. The reports are then sent T
to the project engineer for technical review and distribution to the
client.



LEAD TECHNICIANS

3.6 The Lead Technicians will all assume the same Quality Assurance enforce-
ment responsibilities. They will be the actual Quality Control
Inspectors, as they will monitor all testing as it is being done by the
technicians.

•* --̂ ~

The prime responsibility of the Lead Technicians pertaining to the
enforcement of the Quality Assurance Program is to insure that testing
and calibration conducted by technicians are performed in adherence to
the established and documented procedures provided by the Laboratory
Manager.

In addition to their monitoring responsibilities, the Lead Technicians
will review all tests completed on a daily basis. Review of-these forms
will consist of making certain that all tests forms are complete, and
that raw data initially appears to be within established standards. Upon
completion of this initial review the tests will then be routed to the
Senior Laboratory Testing Clerk.

SENIOR LABORATORY TESTING CLERK

3.7 The Senior Laboratory Clerk plays a key part in the Quality Assurance
policy of the laboratory. This position is a focal point for work
assignments coming in and leaving the laboratory. The clerk's responsi-
bility is to compute, check, plot and summarize all test data completed
by the laboratory. This is accomplished by either doing the data reduct-
ion or overseeing the work of the Data Processing Computer Operator and
the Laboratory Aid.

Any test discrepancies found in the computed data will be checked for
computation errors, and if none are found, the test will be returned to
the Lead Technician for verification.

DATA PROCESSING COMPUTER OPERATOR
-•••••̂ ^̂ —i ... I .-_-. - I Ml »̂ —̂ •̂••l̂ —̂ —•Ĵ ^̂ —̂

3.9 The responsibility of computing and reducing laboratory data lies with
the Data Processing Computer Operator. As an integral part of the
Quality Assurance Program the computer operator reviews, prior to
computer input, and checks for data which grossly deviates from the norm.
These deviations consist primarily of weights or dimensions that are
apparently in error.

In the event that a discrepancy is found, the test will be given to the
Senior Laboratory Clerk who will route it to the appropriate Lead
Technician in the laboratory.

LABORATORY AIDE (DATA PROCESSING)

3.10 The function of the Laboratory Aide, in Data Processing, is to check the
accuracy of the data input and to summarize and plot the computed data.

Js£
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If an error is detected, the test will be given back to the Senior
Laboratory Testing Clerk and will be re-computed

Summarization and plotting of test data by one Laboratory Aide will be
checked by either the Laboratory Manager, Lab Clerk, or another Aide. In

,,. _„ any case, the final reports will be reviewed by the Laboratory Manager or
Project Engineer.

LABORATORY TECHNICIAN

3.11 The Laboratory Technicians will conduct tests. Tests are to be run in
accordance with established and documented procedures, unless otherwise
directed by the Laboratory Manager. It is the Laboratory Technicians
responsibility, on a daily basis, to check test equipment to insure
proper calibration. If required, equipment shall be calibrated before
each test is performed.

o1
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OPERATIONAL PROCEDURES

SCOPE

4.1 This section will define the procedures established for the operation of
the laboratory. The procedures defined are a general overview of oper-
ation.

Detailed testing and computational procedures are defined in separate
laboratory and data processing manuals.

SAMPLE RECEIVING

4.2 Samples arriving in the laboratory will be logged in by a lab warehouse-
man. The warehouseman will then compare his record with the field
inventory. In the event of a discrepancy, the field technician, field
coordinator, or engineer shall be notified.

PRE-TESTING-STORAGE

A. 3 Samples will be stored in a temperature-controlled environment prior to
testing. They will be stored in a place that 13 easily accessible for
preliminary review.

TESTS ASSIGNMENTS

-4.4 Laboratory testing assignments will be made by the project engineer on
the standard McClelland Form LAB 1.08 (1/83) or LAB 1.08A (6/88). The
form will then be routed to the Senior Laboratory Testing Clerk.

FORMATION OF TESTING STATUS RECORD

4.5 The Laboratory Testing Clerk will receive the test assignment form and
establish a computer file of the number of, and type of test assigned.
Also recorded, will be information pertaining to the client and engineers
assigned to the job.

PREPARATION OF LABORATORY TESTING DATA FORMS

4.6 Testing data forms for each test to be performed in the laboratory will
be filled out by the Senior Laboratory Testing Clerk. The forms will be
prepared for each sample to be tested and will include a combination of
either the job number, lab number, sample number, sample location, and
sample depth. Any special comments or instructions recorded on the
assignment sheet for a particular test will be noted on the test data
sheet.

Upon completion of test data forms by the Senior Laboratory Testing
Clerk, the forms will be routed to the Laboratory Manager or Lead
Technician for review and scheduling into testing.

I*§1
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LABORATORY TESTING

4.7 The Lead Technician will assign tests to be completed by technicians
within his group. The tests will be conducted in accordance with the
Laboratory Procedures Manual.

DATA COMPUTATION (DATA PROCESSING)

4.8a The majority of tests conducted in the laboratory will be computed by the
Senior Laboratory Testing Clerk.

The Senior Laboratory Testing Clerk will record each test as being
completed and ensure that the test performed was actually the test
assigned. Notation will be made here as to any deviations from the ori-
ginal assignment and the client will be notified.

The Senior Laboratory Testing Clerk will distribute test data that
require plotting to the computer operator. The computer operator will
compute and plot the tests. The programs used for computing shall be
individually documented in the Laboratory Computer Documentation Manual

The Computer Operator will bring to the attention of the Laboratory
Manager any test results which generate a computer system error. System
errors in this case may be caused by data that yields unreasonable
results. These results are items such as division by zero, imaginary
roots, etc.

In the event of ambiguous data, the Laboratory Manager will route the
test to the lead technician.

The Laboratory Manager will determine if the data has been recorded
improperly and correct it, or instruct a technician to re-run the test.
Tests requiring no correction will have hard copy computer outputs of the
input data and output results. The Laboratory Aide will check the data

"V versus the hard copy to ensure that the data has been entered correctly
into the computer. In the event that an input error is detected, the
test will be re-computed.

DATA COMPUTATION (LABORATORY)

4.8b The Laboratory Manager will determine which types of tests will be
computed in laboratory testing.

The purpose of laboratory computation is to allow the Technician or Lead
Technician to see the results before proceeding with other tests assigned
to the same sample.

TABULATION AND PLOTTING OF DATA

\ai 4.9 Upon completion of computing and checking, data will be summarized and'
' plotted in accordance with the procedures defined in The Laboratory Data ^

Processing Procedure Manual. <5

All boring logs and test reports will be reviewed by the Laboratory g^
Manager or the Project Engineer. This review will include spot-checks p3
for accuracy in addition to overall neatness. £ 3
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Any discrepancies in classification and actual test results or any data
that appears unusual on the report will be noted at this point. Plotted
or tabulated data that does not appear to conform to the properties
classified may warrant re-running of the tests.

After the final review, the Senior Laboratory Testing Clerk will count
the total number of tests run for invoicing and record the job as being
completed. The Project Engineer will be notified that the job has been
completed.

1
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CALIBRATION OF EQUIPMENT

SCOPE

5.1 This section establishes the essential elements of equipment cal ibrat ion
^ _,_ procedures and equipment inventory documentation.

RECORDS

5.2 Records shall be maintained for equipment which requires calibration.
These records shall include, but not be limited to the following:

A. Manufacturer

B. Model and Serial Number

C. Properties to be Calibrated

D. Range of Operation for Valid Calibration

E. Reference to Documented Calibration Procedures

F. Dates of Calibration

G. Allowable Tolerance

H. History of Equipment Repairs

I. Traceability to National Burearu of Standards

CROSS-REFERENCING

5.3 It shall be necessary to cross-reference test equipment and calibration
standards with the necessary sources to establish verification.

The Laboratory Manager will determine when calibration and cross-
referencing of calibration data shall be done with in-house or external
equipment.

INTERVALS

5.4 The Laboratory Manager or the Chief Quality Control Officer may establish
the calibration intervals of each type of testing apparatus based upon
known standards when applicable. He shall have the option to allow the
Lead Technician to schedule the calibration so as not to interfere with
work schedule.

After determining what the proper interval is for each piece of equip-
ment, the interval may not be increased without revision of the manual.
Intervals may be shortened as required to assure accuracy in the event of
damage or extension of the range of the equipment.

21
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CALIBRATION PROCEDURE

5 5 Procedures used for equipment calibration are defined in the Laboratory
Calibration Procedure Manual. The Calibration Manual will not only
describe procedures, but other information such as calibration points,
accuracy required and governing specifications.

^ __i*

LABELING

5 6 Calibration stickers shall be used on most equipment showing the cali-
bration date.

r*» •»
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PERSONNEL

1 This section will establish the qualifications needed to occupy the posi-
^ _^ tions described in Section 3. Meeting these qualifications is essential

to maintaining a Quality Assurance Program, since each of these positions
A associates itself with a key area of responsibility in insuring quality
x testing and data reduction.

LABORATORY MANAGER

6.2 The Laboratory Manager position is shared by two persons. These two
persons share the prescribed functions of the Laboratory Manager with one
person designated primarily toward office testing and the other primarily
toward field testing services. However, both have the flexibility to
serve in an interim capacity for each other.

^ The position of Laboratory Manager usually requires five or more years of
~" experience. During this period, he must have demonstrated not only

strpng technical abilities, but also the following managerial and
2 personal qualities: Leadership, fiscal responsibility, skill in
™ interpersonal relationships, project organizational ability and high

professional standards.

i
$ The Laboratory Manager shall be a graduate of an accredited university,

or shall have had reasonable experience and knowledge of laboratory oper-
ations and procedures in lieu of university accreditation.

FIELD COORDINATOR

6.3 The Field Coordinator must have the ability to interact with people
effectively. He must show a strong sense of responsibility toward
supporting company policies and should inspire peers and subordinates
with a spirit of loyalty, cooperation and teamwork. The Coordinator must
have previously demonstrated the ability to organize personnel and faci-
lities, and accept responsibility for completeness of assignments that
are technically correct and on time

The Field Coordinator must have a well-rounded knowledge of field and
laboratory testing procedures, in addition to being flexible in the ^
application of this knowledge to changing testing requirements m

The Field Coordinator should have spent two or three years as a team *j ̂
leader directing the work of four to six field technicians "and engineers. g g-
He should be a certified engineering technician or equivalent. The X 5
certification may be waived and the experience required reduced to two oo T
years if the individual does possess a Civil Engineering Bachelor of °° o
Science Degree. T



PROJECT ENGINEER

6.4 The Project Engineer assigned to a lab project must have previously
demonstrated the ability to organize, coordinate, and execute a project
assignment, including final report preparation and review.

"* ~~^ The Project Engineer must have a well-rounded knowledge of data reduction
j procedures. He must exhibit mature skill in applying this knowledge to
' specific situations.

He must have acquired knowledge of the company's legal responsibilities
to both the clients' and the public. His project supervision in the
laboratory should ensure a high level of quality and technology.

' His qualifications in addition to the previously mentioned experience
should include a Bachelor of Science Degree in Engineering and also
advanced graduate work.

LABORATORY LEAD TECHNICIAN

6.5 The Laboratory Lead Technician must have the ability to organize and
interact with people effectively. He must show a strong sense of respon-

gjj sibility toward supporting company policies and should inspire peers and
subordinates with a spirit of loyalty, cooperation and teamwork.

; The Laboratory Lead Technician must have a thorough knowledge of ASTM and
ME I testing procedures and their application to testing. He must be

•

familiar with laboratory testing equipment and be able to instruct others
in its proper use.

The Laboratory Lead Technician must be a certified engineering technician
with at least three years experience in general testing, plus two years
experience as a Senior Technician. The previous may be waived with a
Bachelor of Science Degree and one year experience in our realm of test-

SENIOR LABORATORY TESTING CLERK

6.6 The Senior Laboratory Testing Clerk must be able to organize data and
communicate effectively with both laboratory and engineering staff.

As the focal point for communications and transmittal of data, it is
essential that the clerk maintains an accurate record of job status and
ensures completeness of the jobs prior to reporting.

The Senior Laboratory Testing Clerk must be a graduate of an accredited
high school.

DATA PROCESSING COMPUTER OPERATOR

6.7 The Computer Operator must be able to accurately and efficiently compute
laboratory tests. A knowledge of MEl's computation procedures is essen-
tial.



The Computer Operator must be a graduate of an accredited high school and
show proficiency in computer operations.

LABORATORY TECHNICIAN

6.8 The Laboratory Technician must be able to perform tests accurately and
~~ efficiently, in accordance with established and documented procedures.

This position requirements include completion of an accredited high
school curriculum and a fundamental knowledge of the ASTM test
procedures, or other appropriate procedures that may apply.

\
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QUALITY CONTROL

The procedures defined in this section are additional procedures or "spot
p, ̂  checks" used to establish Quality Control. While the Quality Assurance

organization defined in Section 3 provides for Quality Control through an
incorporated system of checks and balances. This section will describe
other methods to ensure the application of the Quality Control Program

REFERENCE SAMPLE TESTING PROGRAM

7.2 The laboratory shall participate in one or more proficiency testing
programs. Two such programs are the Materials Reference Laboratory
(AASHTO) and the Cement and Concrete Reference Laboratory (CCRL) admini-
stered by the National Bureau of Standards.

The samples shall be tested as indicated by AASHTO or ASTM. Computation
and checking shall be performed as outlined in this manual. The test
results will be returned to the agency for comparison with other testing
laboratories

While the proficiency sample results do not indicate the exact properties
of the standard specimens, they do give statistical information as to how
the test results compare with a large number of other laboratories. The
laboratory manager can use the results as procedural checks. Even though
the laboratory results may not be in correlation with the values of the
other labs, this does not indicate that the test results are incorrect.

Gross differences in data, however, should be noted by the Laboratory
Manager and he should investigate as to whether or not proper procedures
were followed. He should also consult with the Lead Technician and the
Laboratory Technician who conducted the test.

~- Results of the consultation of the Laboratory Manager, Lead Technician
and Technician may include acceptance of the test as reported, awareness
that the documented procedures were not followed, or a need to actually
modify the testing procedure.

It shall be noted specifically that the proficiency samples merely set up
guidelines and the following Quality Control methods are designed to
provide more exact or specific guidelines.

COMPARISON TO PUBLISHED RESULTS

7 3 Comparing actual laboratory tests and classifications to results
published in textbooks and journals is a method frequently used for
evaluating laboratory tests.

M ^
The procedures for evaluating tests with published results cannot be ^
defined as one unique method. The procedure consists primarily of the m
laboratory researching and compiling data from textbooks and publications <
and determining accepted values for different properties of materials. 5o ̂
These values are then compared to tested samples for accuracy. §3

o
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In the event that the test results do not compare with expected results,
the published standards should be checked, to ensure that the test is in
fact being accurately compared to published data.

In the event the comparison does in fact show a possible testing error,
«• -— the test shall be re-run under the .direct supervision of the project

engineer.

If the test still yields unsatisfactory results, equipment shall be re-
calibrated and thoroughly checked. The test will then be re-run.

In the event the results are still unacceptable, it will be necessary to
re-evaluate the testing procedure, and/or apparatus. The re-evaluation
will be done under the direction of the Laboratory Manager.

TEST REPORT REVIEW

7.4 The Laboratory Manager or Project Engineer will review all test reports
prior to reporting to the client.

11si
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VIOLATIONS

SCOPE

8.1 This section describes the procedures used to handle any violations of
the procedures defined in this manual, the Laboratory Procedures Manual,
the Data Processing Procedures Manual, the Calibration Procedures Manual
and any undocumented changes to computer programs.

CONTROL

8.2 Control of non-conforming procedures is essential to preventing practice
of and identifying conditions leading to non-conformance. The Laboratory
Manager is ultimately responsible for control of the Quality Assurance
Program.

RECOMMENDING ACTION

8.3 The laboratory's technical staff will review non-conforming items, and
will evaluate the causes of non-conformities. If it leads itself to
correction, they will recommend action to correct the cause. Such recom-
mendations shall be directed to the Laboratory Manager for revision.

In the event that this action is necessary, the Laboratory Manager will
consult with his staff who will in turn evaluate and report back to him
their views and opinions.

RECORDS

8.4 Sufficient records shall be prepared as tests are conducted to furnish
documentary evidence of the quality of test results and the activities
affecting quality.

The records will be maintained by the Senior Laboratory Testing Clerk.
They shall be maintained in an orderly manner which allows access for
retrievability.
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