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00 EXECUTIV MMARY

The Missour1 Electric Works (MEW) site 1s a 6 4 acre parcel located adjacent to
Missours Highway 61, southwest of the City of Cape Girardeaun This site has been
used for the repair, rebuilding and/or sale of e¢lectrical equipment since 1953
Previous studies by Region VII EPA and its representatives have identified the
polychlorinated biphenyl (PCB), arochlor 1260, as the chemacal species of concern
A summary of the site investigations conducted at the MEW location is presented in
the final report, Expanded Site Inv 10n ssourt Electric Works, December |

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 1ncluded as Appendices are the Endangerment Assessment Planning Document
and Feasibility Study Planmng 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 contamunants 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 Rl 15 divided into two phases to allow for data
evaluation This phased approach will ensure that RES-FS establishes the 10 and 25
ppm concentration hnes Additionally, the results of phase I tasks, such as the
geophysical survey, will determune the level of effort required for phase Il

During the site mvestigation, both on and off-site sediment and so:l samples and on-
site groundwater samples will be cellected and analyzed to assist 1n characterizing the
degree and extent of contamination associated with the site Laboratory testing wall
primarily include analyses for PCBs (Arochlor 1260) and volatile organic compounds
Additional analyses wiall be performed on selected samples to determine soil
properties and norganic concentrations

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

A Remediai Investigation Report will be prepared describing field activities,
laboratory analyses, results, evaluauons and the exposure assessment This report will
also reference previous site studies so that all of the data collected can be
summanzed
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10 INTRODUCTION

In late June, 1987, US EPA noufied 40 parties of the existence of PCB
contamination at the Missounn Electnic Works (MEW) site in Cape Girardeau,
Missour1, and their potennal responsibility for the cost of appropriate removal or
remedial action Subsequently, EPA made five additional notifications, the most
recent 1n April, 1988 Thus far, approximately 450 PRPs have been 1dentified

After the 1mitial notification, the 40 originally named PRPs met to consider a joint
response to common 1ssues at the Site  Numerous meetings have been held since
September, 1987, to obtain additional information and to 1aform EPA that

1 The group of participating PRPs was interested in working with EPA
to resolve problems at the site, and
4
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 US EPA Region VII gumidance and
Natonal Contingency Plan (NCP) requirements

This Work Plan addresses the procedures to be followed in accomplishung 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 estsmates of
PCB contamination, resolve any outstanding concerns regarding groundwater
contamnation, and propose and evaluate remedial alternatives

|
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20 BACKGROUND

The Missour: Electric Works Inc facality 15 a 6 4 acre site located sn an industrial
area of the southern portion of Cape Girardeau, Missouri, on Missour: Highway 61
{Figure 1} The approximate legal description of the site 15 the SW 1/4 of the NW
1/4 of Section 12, Township 30 North, Range 13 West, in Cape Girardeau County,
Missour1  The approximate site dimensions are 349 feet (north-south) by 798 feet
{east-west) (See Figures 2-1 and 2-2)

The MEW site 1s situated sn the hilis 2long the valley wall just west of the
Mississippt Raver flood plain, approximately 1 § miles west of the Mississipp1 Raver
Intermittent run-off channels emanate from the south and east boundaries of the site,
which may eventually drain into the Cape LaCroix River, Jocated 0 7 miles from the
site The Cape LaCro:x River flows 1 ] mules and enters the Mississipps Raver

MEW sells, services, and remanufactures electric motors, transformers, and electrical
equipment controls During past operational practices, MEW reportedly recycled
matenals from old unts, selling copper wire and reusing the dielectric fluids from
the transformers The salvaged transformer oil was fiitered through Fuller’s earth
for reuse An estuimated 90 percent of the orl was recycled with the remaming i0
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 o1l that has been discarded in this penod was estimated to be
28,000 gallons In 1984, approximately 5,000 gailons of waste o1l 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 15 an open field, portions of
which are hittered with various objects including old transformers, empty drums, old
paliets, and trash The MEW property has been found to be contaminated with
polychlorinated biphenyls (PCBs) The PCB contamination apparently 1s a result of
past handhing 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 deline
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 1n July 1986 under TDD # R-07-8509-04B,
involved subsurface samphling (0 to 4 feet deep) at various intervals, off-site surface
soil samphng, and off-site drainage channe! sediment sampling This wmvestigation
extended the areal extent of the surface samples collected in the imitial investigation
beyond the perimeter of the MEW property The surface water and sediment
associated with the drainageways downgradient from the site were also sampled
This sampling indicated that there were areas where PCBs had nugrated off site
based upon the analysis at the sediments However, no PCBs were detected in the

|
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surface water samples A sample of the on-site drinking water well was also
obtained during this investigaton, PCBs were not detected in the water

An Expanded Site Investigation (ESI) was performed by E & E during May ang June
1987 During the ESI, six (§) wells were installed and sampled Well nos 3 and 5,
located in the southeast corner of the site, contained 39 and 3 5 ug/l (ppb) PCBs,
respectively The wells were resampled during October 1987 The purpose of this
sampling event was to cbtain filtered and unfiltered samples to determine if the
previously reported PCB concentrations were attributable to so:l particles or
solubihized 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 samphng

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

John Mathis and Associates, Inc sampled well nos 3 and 5 on August 3, 1988, on
behalf of the MEW PRP Commuttee The analytical results of the unfiltered samples
indicated Aroclor 1260 at concentrations of 2 0 ug/l and 32 ug/l 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/!
detection Limit
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REMEDIAL INVESTIGATI PE-OF-WORK
The scope-of-work for the Remedial Investigation will inciude the following tasks
1 Project Operaton Plans
Study Area Surveys
Site Characterization
Data Management and Validauon
Remedial Investigation Report

Quality Assurance

- hn ot B W N

Technical Management
31 PROJECT OPERATIONS PLANS (TASK 100)

The Project Operations Plans (POP) or comparable document(s) are the instruments
for execution of the RI The POPs identufy the individuails responsible and include
all information mnecessary 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 Ps) referenced in sections 33 and 34, are
mncluded as Appendsx A The SOPs address specific project tasks (1e
decontamination, montoring well sampling, etc ) for use by field personne! These
S O Ps are gmdelines 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 (1e QAPP, HSP, etc)

31 2 Quality Assurance Project Plan

A Quality Assurance Project Plan {QAPP) has been developed for the activities
associated with the Remedial Investigation The QAPP 1s included as Appendix B

31 3 Health & Safety Plan
A Health and Safety Plan (HSP) has been prepared which establishes guidehines and

requirements for the safety of field and laboratory personnel during the conduct of
the field acuvities The HSP 15 included as Appendix C

|
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32 HISTORICAL STUDY SURVEY (T:ASK 260)

A historical study survey 1s being performed to 1denufy possible additional areas of
concern, 1e 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-F§

2 Recent EPA mmvesugative results

3 Interviews with the site owner

4 Aeral 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 activaties (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 quantties 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 utihzed was Navy Brand
Solvent Based on these observations, additional 1nvestigative activities have been
included 1n the Work Plan (refer to Task 700 and 800) and several of the activities
have been amended to include the sample analysis for volatile organics

Based upon discussions with the site owner during RES-FS' 12/8/88 site visit, the
facility sanitary sewer 1s 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/omls and the subsequent washdown of those materials,
te floor drains/sumps to sepuc system, floor drains/sumps to Separate drainage
system, washout sinks, etc  (Refer to Task 700 )

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

The results of RES-FS' historical study survey will be submatted to US 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 utiized to determine the
piacement of the on-site soil samphing locations for the detection of volatile organics
33 PHASE I SITE INVESTIGATION

Activaties which will be performed duning phase I of the site investigation include
the following

1 Task 300 - Momlization

2 Task 400 - Topographic Survey

cS8EO IV
P40224 unupy M3W



Section No 3
. Rewvision No _1 _
Date _06/22/89
Page 3 of 23

Task 500 - Geophysical Survey

A

Task 700 - Process Building Investigation
Task 800 - Shallow Subsurface Investigation
Task 900 - Surface Seil Sampling

Task 1000 - Sediment Sampling

Task 1100 - Groundwater Sampling

L' =R - T - U ¥ T - PR

Task 1400 - Sample Analysis

Each of these activities 15 discussed below

)

331 Mobilization (Task 300)
Several work tasks will need to be performed during the actual site mob:ilization
: These tasks, 1n the anticipated chronological order 1n 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 Contamunation
Reduction Zone

4 A decontam:nation 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 mobihization, Level D personal protection will be required  Particular
. attention will be given to cleaming boots and hands




-

vz

e

Section No 3
Revision No _]
Date _06/22/89
Page 4 of 23

Total mobihzation 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 planimetric and topographic features upon which additional
information can be plotted Surface contours and spot elevations obtained from the
topographic map will be used to determune surface water run-off pattern

The surveyor will also establish a permanent gnd 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 gnd will be used to
accurately document the locations of all on-site samphing and monitoring activities
(See Figure 3-1)

The survey and gnd system generation will require 4 to 5 days Level D personal
protective equipment will be worn during this activity, as specified 1n section 7 0 of
the HSP

3 3 3 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 1nvestigation at closer spacing Additionally, the south-central drainage dich
will be inspected/evaluated, along with the US EPA site representative, to
determine the usefulness of extending the survey to this arez

Both electromagnetic and magnetic measurements will be obtained and plotted to
form a contour map showing locations of high conductive and magnetic flux
Instruments whach 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 1n the field to
verify the adequacy of the survey prior to demobiization S OP #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
equpment will be worn during this activaty, as specified 1n section 7 0 of the HSP

3 3 4 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 materals, 1e floor
drains, washout sinks, sumps, etc The results of this investigation will determine
the locations of the borings proposed for Task 800

|

YGBEO TV
pJod24 uILpY MIW



HICHWAY 61

L JTYIT -..*—

450U
ECTM!
ILDIH

a1
!NC

\

.unk’?ﬁ&'h—_ -—w wro-am ape-enta o sum b o e L

ONMENTAL SERVIC
ESSMENT DIVISION

ROLLINS ENVIR
TECHNOLOGY & ASS

ELECTRIC WORKS

NORTH
- MISSOURI
oALE FIGURE 3—1
0 120 SAMPLING GRID REFERENCE
FEET
_’—‘-o——____;__—-————-—,‘—‘—’—-—_—:

GGeEonY \
maanad WPy M3aw



Section No 3
Revision No _1

Date _06/22/89
Page 6 of 23

3 3 5 Shallow Subsurface Exploration (Task 800)

Shallow soi1l samples will be ¢btained 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 wili
be augered 1n 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} Soul samples will be obtained from each boring at depth
intervals of §° to 05 and 05° to I' 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 so1l boring investigation (Task 1200),
may also be analyzed for the volatile organics

Based upon discussions with Mr Gales during RES-FS' 12/8/88 sate visit, the sanitary
sewer 15 discharged to a septic tank system immediately north of the MEW process
buwlding (No information was given as to process sinks, sumps, floor dramns, etc )
Assuming that there are no additional discharge hnes from the building, two borings
will be dnilled, utlizing 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
15 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 1if orgamc vapor concentratsons 1n the breathing
zone exceed criteria mncluded in section 7 0 of the HSP or if there 1s a potential for
dust/particulate generation

3 3 6 Surface Soil Sampling (Task 900)

Based on the kriged concentration estimate and kriged 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 1n off-site suspect areas Analytical data from these sampling
locations will define the 10 and 25 ppm PCB concentration line
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TABLE 3-1
VOLATILE ORGANIC LIST
CAS
YOLATILES NUMBER
1 Chloromethane 74-87-3
2 Bromomethane 74-83-9
3 Vinyl Chlonde 75-01-4
4 Chlorethane 75-00-3
5 Methylene Chloride 75-09-2
6 Acetone 67-64-1
7 Carbon Disulfide 75-15-0
3 1,1-Dachloroethene 75-35-4
9 1,1-Dichloroethane 715-35-3
10 trans-1,2-Dichlorethene 156-60-5
11 Chloroform 67-66-3
12 1,2-Dichloroethane 107-06-2
13 2-Butanone 78-93-3
14 1,1,1-Trichloroethane 71-55-6
15 Carbon Tetrachloride 56-23-5
16 Yinyl Acetate 108-05-4
17 Bromodichloromethane 75-27-4
18 1,1,2,2-Tetrachlorethane 79-34-5
19 1,2-Dichloropropane 78-87-5
20 trans-1,3-Dichloropropene 10061-02-6
21 Trichloroethene 79-01-6
22 Dibromochloromethane 124-48-1
23 1,1,2-Trichloroethane 79-00-5
24 Benzene 71-43-2
25 ¢is-1,3-Dichloropropene 10061-01-5
26 2-Chloroethyl Vinyl Ether 1i0-75-8
27 Bromoform 75-25-2
28 2-Hexanone 591-78-6
29 4-Methyl-2-pentanone 108-10-1
30 Tetrachlorethene 127-18-4
31 Toluene 108-88-3
32 Chlorobenzene 108-90-7
33 Ethyl Benzene 100-41-4
34 Styrene 100-42-5
35 Total Xylenes
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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 1s based on the
spatial variation analysis generated from the E&E data and the RES~FS site visit 1n
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 requared

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 1n areas
where soil was removed Following procedures outhined :n SOP #3, a hand auger
will be used to obtain samples at one foot intervals from the stockpiled sonl (f
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 :nto pre-labeled, laboratory-cleaned, 6-8
ounce glass containers with teflon or foil lined hids The samples will be marked
with 2 unique sample number, as specified in section 6 0 of the QAPP, and placed
into ice chests Sampling data will be recorded 1in a bound field log immediately
after sampling Data which will be recorded includes

1 Sample number
Time
Sample team members

Visual observations

Locauon relative to the grid

O B W

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-contamnation between samples Decontamination
procedures will include two rinses with an ndustnial detergent (Alconox or
equivalent), followed by a distilled water rinse

Procedures for surface soil sampling and decontamination are included as SOPs 4
and 9, respectively Sample custody procedures are included 1n section 70 of the
QAPP

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 n
section 7 0 of the HSP

6G8EORIVY
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3 3 7 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 mmtial sample locaticns 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 antcipated 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 I (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 contamation levels
based on erosional deposition of PCBs associated with sediment) The so1l will be
placed into pre-labeled, laboratory cleaned, 6-8 ounce glass containers with tefion
or foil ined hds Sampling data will be recorded 1n a bound field log immediately
after sampling

To augment the sediment sampling data, a surface water sample will be obtamned
from the marshy area between Wilson Road and Cape LaCroix Creek The sampie
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 15 not disturbed

The samples will be marked with a unique sample number, as specified 1n section
70 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 SOPs 6

and 9, respectively Sample custody procedures are included 1n section 70 of the
QAPP

The sediment sampling activity 15 expected to last 1 to 2 days Level D personal
protective equipment will be worn during this activaty, as specified 1n section 7 ¢ of
the HSP

3 3 8 Monitoring Well Sampling (Task 1100)

Existing on-site monmitoring 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, 1t 1s
believed that PCB contaminated surface sed:ment 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 1n 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 vield of the individual wells and the amount of sediment present in the
water The redevelopment process will be ceased when water 1s visibly free of

|
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suspended sediments or when the overpumping efforts are no longer producing a
visible reduction 1n 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 15 water present in the well Two
one-hiter sample aliquots will be obtained from each well, utihzing a teflon bailer
One of the aliquots will be filtered in the field vtilizing a 0 45 micron fiiter
(Although the fiitering of water samples for PCB analysis 1s not per CLP protocol,
the data generated wiil be used during the evaluation of potential groundwater
problems ) The remaming ahiquot will not be filtered A separate sample will also
be obtained for volatile organic analysis This sample will not be filtered Faeld
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 1n section 6 0 of the QAPP, the samples will be
marked with 2 umque sample number and placed into ice chests Sampling data
will be recorded in a bound field log immediately after samphng Data whach will
be recorded includes

1 Sample number
Time
Sample team members
Visual observations

Depth to water prior to development

Depth to water after development

L R = U ¥ T N VX R ]

pH, temperature, specific conductance
Procedures for monitoring well samplhing are included as SOP #8

The momtor:ng well redevelopment and subsequent sampling will occur over a two
to three day period Level D personnel protective equipment will be worn during
this activity, as specified in section 7 O of the HSP

3 39 Sample Analysis (Task 1400)

All 501l matrix samples obtained from the surface, sediment and shallow subsurface
exploration sampling acuvities will be analyzed for PCBs utilizing ASTM method
3304-77 The groundwater samples wili 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
Tabie 3-1 per EPA method 8240

298E0RV \
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Duplicate samples will be obtained 1n the fieid 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, spht sampling with the US 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
34 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 So1l 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 1s discussed below
341 Mobihization (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 |

Mobilization for phase I 15 expected to take 1 day Level D personnel protective
equipment will be worn as detailed in secticn 7 0 of the HSP

3 4 2 Trenching (Task 600)

As previously discussed in section 3 3 3 (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 coanductance
and/or areas of high magnetic variabihity 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 mobihization

PIBEORIY
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TABLE 3 2

ANALYTICAL SUMMARY
MISSOURD ELECTRIC WORKS RI/FS

%
3
3]
TASK TYPE OF SERVICE QUANTITY (a) PARAME FERS
600 SUBSURFACE SOIL/WASITE 9 PCBS (AROCHLOR 1260) (ASTH 3304 77)
VOLATILE ORGANICS (EPA 8240)
VISUAL CLASSIFICATION .
800 SUBSURFACE SOIL 18 PCBs (AROCHLOR 1260) (ASIN 3304 77)
VOLATILE ORGAWICS (EPA B240)
VISUAL CLASSIFICAIION
900/910 SURFACE SOIL (b) 68 PCBS (ARDCHLOR 1260) (ASTH 3304 77)
VISUAL CLASSIFICATION
1000/1010  SEDIMENT SOIL (b} 13 PCBs (AROTHLOR 1260} (ASTM 3304 77)
VISUAL CLASSIFICATION
1100 GROUNDWATER 6 PCBs (ASTM 3534 BS)
VOLATILE ORGAMICS (EPA $240)
FIELD DETERMINATIONS pH, TEMPERATURE,
SPECIFIC CONDUCTANCE
1200 SO BORINGS 128 PCBs (AROCHLOR 1260) (ASTH 3304 77) ,
TRICHLOROE THAHE, TRITHLOROE SHYLENE,
METHYLENE CHLORIDE (EPA 5030 + B010)
YISUAL CLASSEFICATION
1300 sOlt 12 BTU (ASTM D240 64), DENSITY (COE EMI110 2 1906), CEC

(EPA 90B0), PARTICLE SIZE DETERMIMATION (D422 63), TMERMAL
CONDUCTIVITY {C), % MOISTURE (ASIM 2216 80}, pH (EPA $045),
TOTAL CHLORIDES (EPA 9251), AVTERBERG LIMITS (ASTM D438 B4),
TOTAL MEYALS (Al, As, Ba, Cd, Ca, Cr, Cu, Fe, Pb,

Mg, Mn, Hg, Ni, X, Se, Ag, Na, In)

VISUAL CLASSIFICATION

A PROJECTED OUANTITIES, ACTUAL WUMBER OF SAMPLES MAY CHANGE BASED UPON FIELD CONDITIOHS AND PHASE { ANALYYTICAL RESULTS

8 ESTIMATED QUANTITIES PASED ON PHASE | PROJECTIONS ONLY

THE QUANTITY OF SAMPLES WMICH WitL BE OBTAINED

DURING PHASE LI 1S OEPENDENT UPON THE PHASE | AMALYTICAL RESULTS

€ AS REFERENCED M GEOTECHNICAL TESTING JOURNAL, VOL &, MARCH  DECEMPER 1983

S98C0 Y
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The excavation, sampling and analysis plan s designed to provide data on

1 Location of waste dump area samples
2 Physical states and types of waste

3 Chemucal constituents of waste

4 Dimensions of waste deposits

5 Degree of so1l contamination

Excavation will be done by backhoe under the guidelines of SOP #3 Backhoe
Trench Excavation, SOP #]-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

Strata appearance
Drum/transformer markings, condition and markings

Waste appearance and descriptions

Sample numbers, depths, and descriptions

O e ) N Lh

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 15
encountered Contamunation wall 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 1n the reverse
order of removal, 1e, last material excavated - first matenal backfilied

Personnel observing the trench excavations will stand upwind and at the end of the
trench, in case of sidewall collapse Additiomally, lLighting will be provided, as
necessary, in order to adequately observe and monitor the excavation

|
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Imitially, Level C personal protection will be worn during the trenching acuvity
(See Section 70 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 3 days, depending on the number of areas
excavated and the types of wastes encountered

3 4 3 Supplemental Surface Soil Samphng (Task 910)

Additional surface soi1l 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 1dentical to those listed 1n section 33 2
3 4 4 Supplemental Sediment Samphng (Task 1010)

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

The sediment sampling procedures will be 1dentical to those listed 1n section 3 3 3
3 4 5 Soi! 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 cleaming of equitpment, 1 e,
trichloroethylene (TCE), trichloroethane (TCA) and methylene chlornnde Eight so1d
borings will be placed around EPA borings 1, 3, 4, §, and @ 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 utihzing hand augers A decontanminated split spoon
sampier wili be driven ahead of the auger bit 1o collect decontaminated samples at
one foot depth intervals for the upper two feet and at 05 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
teflon or foil lined lids As specified 1n section 7 0 of the QAPP, the samples wll
be marked with a umique sample number and placed into ice chests Sampling data
will be recorded in a2 bound field log immediately after samphing Data which will
be recorded includes

i Sample number, location and depth

2 Time

3 Sample team members

4 Visual observations per USCS nomenclature

|
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5 PID readings m-the borehole and at the breathing zone

Procedures for the so1l boring activity 1s included as SOP #5 Decontamination
procedures are included as SQP #9

The soul boring 15 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 f organmic vapor concentrations i the breathing
zone exceed the himits included in section 70 of the HSP or if there 15 a potential
for dust/particulate generation RES-FS will continually monitor the organic vapors
during the soil boring activity wiath either a PID and/or FID

346 Sol Properties Samphng (Task 1300)
Samples will be collected from six locations, at a depth of 05 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 Onl saturated areas

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

3 Clay so1l areas covered with grass (typical of the MEW yard)

For three sampling locations, one 1n each of the material types and at both the six
inch and one foot depth (1e six samples) the following tests wall be performed

1 BTU testing

2 Sonl density testing (wet and dry)

3 Canon exchange capacity (CEC)

4 Particle size determination (sieve analysis and hydrometer analysis)

3 Thermal conductivity measurements

For all 12 samples the following tests will be performed

| Natural moisture content

2 Soil pH

3 Chloride concentration

4 Total metals concentration {see Table 3-3)
5 Atterberg himats (hquid and plastic limits)

2980TIV
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TABLE 3-3
INORGANIC ANALYTICAL PARAMETERS

PARAMETER

Aluminum
Arsenic
Barium
Cadmiam
Calcium
Chromivm
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Seleninum
Silver
Sodium
Zine
.
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The samples wiil be obtained with esther shovels, trowels or hand augers and shelby
tubes per SO P#5 Non-disposable samphng equipment will be decontaminated
between samples as per SOP #9

The samples will be placed into prelabeled, laboratory cleaned glass containers with
teflon or fo1l hined hids  As specified 1n 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 2 bound field log smmediately 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 1n the breathing zone

The soil properties sampling will require one day for completion Modified level D
personal protective equipment will be worn as detailed 1n section 7 0 of the HSP

3 4 7 Sample Analysis (Task 1410)

All so1l samples obtained from the trenches, borings and the supplemental soil and
sediment samples will be analyzed for PCBs utihzing ASTM method 3304-77
Selected samples from around each US EPA bore hole will be analyzed for
trichloroethane {TCA), trichloroethylene (TCE) and methylene chlonide 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, spht samphing with the US EPA
site representative will be conducted at a frequency of 10% (maximum)

The samples obtained 1n the so1l properties samphng activity will be analyzed for the
following parameters

Parameter Method
BTU ASTM D42-80
Soil density testing (wet and dry) ASTM 2850-87
Cation exchange capacity (CEC) EPA 9080
Particle size determination (sieve analysis
and hydrometer analysis) ASTM D422-63
Thermal conductivity measurements Journal  Geotechnical

Engineers Division, Vol
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 limats {iqusd and plastic imits) ASTM D43]8-84

The analyncal parameters for each task are included in Table 3-2  Analytcal
procedures are included 1n 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, 12, soi1l density, particle size determination, thermal conductivity
moisture content, and Atterberg hmit McClefland Engineers will perform the
geotechnical analyses (Note the raw data generated from the physical properties
testing of soils will be submatted to Ms Pauletta France-Isetts, RPM for the MEW
site, prior to 1ssuing the data as final)

35 DATA MANAGEMENT AND YALIDATION
3 51 Sample Locations and Numbering

As previously discussed, preliminary sample locations have been determined for the
phase I soil sampling and phase II soil borning 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 propertes
sampling will be determined 1n the field, based upon the judgement of the Program
Manager or On-site Coordinator

The exact locations of each sampling pomt will be described in 2 bound log book
along with a sketch, if’ necessary, that includes a mimimum of two, and if possible
three, distance measurements The measurements will be referenced to the grnid
stakes and/or from permanent ground features and landmarks The field
documentation procedures are discussed in section 71 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 1§
discussed in section 6 1 of the QAPP

352 Chamm-of-Custody

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

3 53 Analytical Data Management

The Program Manager will coordinate the analysis of the surface soil and sediment
samples with the Laboratory Director 1n order to prioritize the critical samples which
inatially need to be analyzed to ensure that the cut-off level 1s reached during phase
I Once the limits have been established, the analysis can be performed sequentially,

|
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starting at the expected highest concentraton 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 spaual extent of the contamination will be retained by the laboratory for
a period of one~year It should be noted that if sufficient surface so1l 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 Il

The Program Manager will also communicate with the Laboratory Director to ensure
that samples which are shipped are recewved mm good condition and that the
appropriate holding times for the samples are not exceeded (Note The holding
umes are apphcable to the water matrix samples and the soil matrix sampies
designated for volaule orgamc analysis)

36 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 Anaiytical data will be
reported tabularly referenced to figures and drawings All supporting data, 1e
historical investigations, data packages, etc, will be included as Appendices

37 QUALITY ASSURANCE

All site activities and data will be managed in accordance with the Quality Assurance
Project Plan, which 1s included as Appendix B

38 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

4 Maintenance of the quality assurance programs

5 Coordination of subcontractors

1
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40 RISK ASSE ENT

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 15 PCB (Arochlor 1260) and the primary contaminant pathway
1s magrauon 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 evalvated and developed in detail based upon the
snformation gamned during the site investigation A Risk Assessment Planning
Document 15 included as Appendix D

|
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50 [FEASIBILITY 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 mvestigation
Imitially 4 to 6 remedial technologies will be evaluated

A Feasibility Study Planming Document 15 included as Appendix E

|
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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 1n order to optimize the surface sampling program The first step in the
modeling program required diginzing 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
enisting E & E data (collected 10/86) had to be redefined from 1ts "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 n 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 15 presented wn Figure 1, which shows the posted data points

The next step in the modeling process was to generate a variogram of the data,
which expresses the degree of spatial variation as a function of distance This 1s an
important step in the modeling process, because 1t establishes the degree of spatial
relanonship between adjacent samples s0 that optimum interpolation and prediction
can be achieved (kriging elipse} The variograms used to create the kriging ehipse
are shown in Figures 2, 3, and 4 The general trend 1n 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 relanonship sn the north-south
direction The ehipse generated by the anisotrophic rose (Figure 5) wall be used 10
mahe kriged estimates of the unknown areas between known data points

The kriging elipse, generated through the variogram analysis, 15 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 1s estmated by "weighting” the field data based on sts distance to the center
of the block and its relationship to the elpse

The results of this modehng 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 (1n ppm PCB) of each kriged block (all blocks with a value greater
than 10 ppm PCB) The contour map shows concentranions contours at two intervals,
10-50 ppm (each hine represenung 10 ppm) and 100-500 ppm (each line representing
100 ppm)

In addition to the concentration maps are the kriged error of estumauon (EOE) maps,
both block and contour (Figures 8 and 9) The utility of EOE maps 1s 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 samphng program f{or this
phase of work can be concentrated in areas where, on the EQOE 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
a basis for the sampling program described 1n this work plan I

- Within the boundaries of the existing data the minimal spatial varnation
35 98 feet This number 15 an indicauon of the distance between
sampling points at whict the predictive probabilities are sull precise
This number 1s used 1n this work plan to calculate sample locations and
numbers of samples
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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
1n the model and will therefore be detrimental in determining "action”
boundaries for remediation

Using Figure 9 as a gudeline, the knging EOE of 13 will be
arbitranly chosen as the upper hmit of sampling confidence Therefore,
the area within the knged EQE of 13 will be "grab" sampled for
confirmauon 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 |0
indicates the kriged error of estimation threshold lhine of 1 3
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GENERAL RELATIVE OF PCB
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Spherical Model?

Directaion 90 000000
Window 45 000000
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Co = 3 500000
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20 774 //*//
15 58+ c,11 |
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GENERAL RELATIVE OF PCB
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Direction 45 000000 Spherical Model’
Window 45 000000
Variance 13 339000 - a = 201 372000
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APPENDIX A
STANDARD OPERATING PROCEDURES
FOR THE

MISSOURI ELECTRIC WORKS
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PREPARED FOR
MISSOUR! ELECTRIC WORKS PRP COMMITTEE

BY

ROLLINS ENVIRONMENTAL SERVICES (FS), INC

TECHNICAL AND ASSESSMENT DIVISION
9000 GULF FREEWAY, SUITE 245
HOUSTON, TEXAS 77017

JUNE 22, 1989
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SOP #1
MI-QUALITATIVE ANTITATIVE VAPOR PL1 ROCEDURE

GENERAL

During held activities at the site, on-site air quality monitoring will be performed
using the equipment described below Based upon an evaluation of the ar
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 samphing and may modify or stop work as required to ensure safety

JOB SPECIFIC INSTRUMENTATION
Flame lomization Detector (FID) Instrument

Foxboro Century Orgamic Vapor Analyzer - Model OVA 128 with Factory
Mutual Research Corp strip chart recorder Used to measure trace amounts
of organic compounds 1n the air The FID 15 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 histed 1n attached SOP #1 A

Calibration Thus instrument will be recalibrated prior to each sampling event
or field usage (1f the instrument 1s 1nactive 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 SO 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 1n the air  The PID 15 most
sensiive to aromatic hydrocarbons, aliphatic amines, and unsaturated
chlorinated hydrocarbons

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

Specifications listed 1n attached SOP #1C

Calibratton Thas instrument will be recalibrated prior 10 each sampling event
or field usage (af the instrument 1s inactive for greater than 48 hours during
any sampling event 1t will be recahibrated} Calibration wiil 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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SOP #] (CONT)

Specifications lhisted 1n attached SOP #1D

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

INITIAL AIR QUALITY SURVEY

The semi-qualitative/quantitative monitoring procedures will inciude an inital
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

Minumum protection levels for ininal trenching operations will be level C protection
Thas level may be modified depending on momtoring resuits or on information
gained during the geophysical investigation

When the waste 15 penetrated, the FID, PID and LEL instrument will be placed
immediately above or nto the opening 1If the FID or PID reading 1s above 500 ppm
or if the LEL instrument reading 15 above 10% of the LEL, the excavauon will be
immediately backfilled

If readings at the cpening are below 3500 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 determune 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

268€0 ]
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Page 2

GENERAL DESCRIPTION

Toe OVA -I28 Analyzer 1S des.gned to
dezec: and measure hazardous organic
vapors and gases found 1n most i1ndus-
tries It has broad applicac.en since
1t has a chemically resistanc samcling
system and can be calibrated to almost
all organic vapors It can provide
accurate indication of gas concentra-
tion i1n one of three ranges 0 to 10
pom, 0 to 100 ppm, or O to 1000 pom
While designed as a lightwelght poc-
table instrument, it can be perma-
nently i1nstalled to monitor & fixed
point

The instrument utilizes the principle
of hydrogen flame i1onization focr detec-
tion and measurement of organic va-
poers, The instrument measures organic
vapor concentration by preducing a
response to an unknown sample, which
can be ralated to a gas 0f known com-
pesition to which the jinstrument has
previously been calibrated. During
normal survey mode Operation, a ¢on-
tinuous sample 13 drawn into the probe
and transmitted to the detector cham-
ber by an internal pusping systen.

RECORDES
CONNECTOR

SAMPLE ___ —_
CONNECTOR :
” |

READQUT
CONNECTOR

S o P #la (Cont'd)

The sample stream (3 metered and
passed through particle filters before
reaching the detector chamber Inside
the detector chamber, the sanmple 1is
exposed to a hydroegen flame which
ionizes the organiec vapors When moss
Qrganic vapors burn, they leave posi-
tively charged carbon-containing iens
An electric field drives the i1ons to a
¢ollecting electrode As the positive
1ons are collected, a carrent corres-
ponding to the collection race 1S gen-
erated. This current i3 measured with
a linear electrometer preamplifier
which has an output signal propoc-
tional to the lonizatton curtent A
signal conditioning amplifier is used
to amplify the signal ffom the preamp
and to condition i1t for subsequent
meter or axtecrnal recorder display

The display 13 an integral part ofothe
Probe/Readout Assembly and has 270
scale defleczion.

In general, the hydrogen flame ioniza~-
tion detector is more sensitive for
hydrocarbons than any other class of
erganic cempounds The response of
the OVA varies from c¢onmpound to com-
pound, but gives repeatable resulcs
with all types of hydrocardens. | e ,
sacurated hydrocarbons (alkanes), un-
saturated hydrocarbons {(alkenes and
alkynes) and aromatic hydrocardons

PROBE READOUT
ASSEMBLY

B W —
!
UMBILICAL CORD

RESILL CONNECTOR

PIGURE 2

PORTABLE QRGANI

- o

C VAPOR ANALYZIZR

* .9

|
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Typical respense of various hydrocar-

bons, relative to methane 15 as fol-
lows *

Compoumd.-+ Relative Response (percent)
Methane 100 (reference)
Hexane 70

Propane 64

H-butane 61

N-pencane - 100

Ethylene gs

Acetylene 200

Benzene 150

Toluene - 120 *
Ethane 30

Compounds gontalning oxygen, such as
alcohols, ethers, aldehydes, carbelic
acid and esters give a lower response
than that observed for hydrocarbons

This 18 particularly noticeable wvith .
compounds having a high ratio of oxygen
to carbon gsuch ‘as the lower members of
aach serles which have one, two or three
carbhons  With compounds contalning
higher numbers of carbons, the effect 1s
diminished to such an extent that the
response 13 similar to that of the corres-
ponding hydrocarbons

Nitrogen-contalning eompounds (i e ,
amines, amides, and nitriles) respend in
a manner similar to that observed for
oxygenated materials Halogenated com-
pounds alsoc show a lower relative re-
sponse as compared with hydrocarbens
Materials containing ne hydrogen, such

as carbon tetrachloride, give the lowest
response, the presence of hydrogen 1n
the conmnpounds results in higher relative
tegsponses  Thus, CHCljy gives a much
higher response than does CCly As in
the other cases, when the carbon to halo-
gen ratio 15 5 1 Or greater, the response
will be similar to that observed for
simple hydrocarbons

*NCTE Each OVA detector will have
slightly different responses for
organic vapors relative to methane
The user should determine responses
for his i1ndividual 1nstrument
The typical respense of various com-
pounds relative to methane 1s as fol-
lows

KETONES
Acetone 60
Methyyl ethyl ketone a0
Methyl i1sobutyl ketone 100
ALCOHOLS
Methyl aleohol 15
Ethyl 25
Isopropyl 65
HALOGEN COMPQUNDS
Carbon tetrachloraide 10
Chloroforn 65
Trichloroethylene 70

Vinyl chloride 35

SOP fla (Cont'd)

Ml 611-132
Page

The OVA has negligible response to car-
bon monexide and carbon dioxide which,
due to their structure, do not produce
appreciable ions in the detector flame
Thus, other organic materlals may be
analyzed in the presence of C0 and CO2

Applications

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

{2y Evaluation and monitoring appli-

cations 1n the air pollution field

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

(4} Forensic science applicat:ions

(3) Controlling and monitoring atmo=
spheres 1n manufacturing and pack-
agL1ng operations

{6} Leak detecrion related to vola-
tile fuel handling equipment

{7} Honitoring the background level
of organic vapors at hazardous
waste sites

(8) GQuality 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
Agsembly and the Side Pack Assembly
(See Figure 2}, The recorder 1s op-
tional on all meodels, but 15 normally
used with all instzuments which incor-
porate the GC Opraon The output
meter and alarm level adjustments are
incorporated 1n the Probe/Readout
Assembly

The Side Pack Assembly contains the
remaining operating controls and 1n-
dicators, electronic circuitry, decec-
tor chamber, hydrogen fuel supply, and
alectrical power supply

S68L0 TV
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Qther major features are linear scale
readout, aporoximately twg sSecond re-
sponse time and portable operating

tine of B hours for fuel sLpply and
bactery pacx A battery test feature
allow¥ charge condition to be read en
the metear Hydrogen flame=-ocut is si1g-
nified by an aud.ble alarm plus a va-
sual i1ndication on the metcer The
ihstrument contains a frequency modu=
lateq dezect.on alarz which <€an be
preset to scund at & desired concentfa-
zion level
tion zlarm varies as a function of de-
tecsed level giving an audible indica-
tion of organlc vaper concentragion.
An earphone 1s provided to allow the
operator to hear the alarzm in noisy
areas or to avold disturbing workers

During use, the Side Pack Assembly can
be cartied 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 for transport and
storage.

Standard Accessories

A variety of sappling fixtures can be
used In additicn, small diameter
tubing can be used for remote sanpling
oc elecsrically insulated flexible
excensions can be used £for places that
are difficals to reach.

Telescoping Probe

Probe lengt4 can be increased or de-
creased over a 12 to 30 inch range to
suit the 1ndividual user. A knurled
locking nut 15 used to lock the probe
at the desired length. The probe ls
attached to the Headout Assembly

when appropriate, the probe 13 re-
placed wizn a Close Aresa Sampler, which
18 supplied as a standard accessory

Sampling Accessories

Pars Number Desc-imtion

$10125-1 Close area sampler =
Connects direcsly to the
readout assembly
3100235-1 Telescoping wand -
Agjustaole length =-ac-
commodates the probe
lisced below

510126~-1 Tubular acea sampler -
Used with the tele-
scoping wand

The freguency of the detec-

#1a (Cont'd)

Particulate Filters

The primary filter of porous stainless
gteel 15 located behind the sanple
inlet ¢onnector (see Side Pack Assen-
bly drawing} In addition, a replace-
able porous metal filter 1s installed
in ghe "close area” sanpler

Carrying Case

An instrument Carrying case 1S pro-
vided to t-ansport, ship and store the
digsassenbled Probe/Readout Assemnly,
the Side Pack Assenmbly and other equip-
ment

Specifications

READOUT 0 to 10, 0 to 1003, 0 to 1000
pPR {linear)

SAMPLE FLOW RATE l11/2 to 2 1/2
litre per minute at 23°C, 760 omm,
using close area gampler

RESPONSE TIME Approximately 2
secands for 90% of final read-

ing

PRIMARY ELECTRICAL POWER. 12 wolt
{nominal) battezy pack.

FUEL SUPPLY Approx:imately 7% ml
volume tank of pure hydrogen,
maxinuym pressure 2400 psig, fill-
able 1n case

HYDROGEN FLOW RATE Faczory set
125 20 5 pL/min (minus GC op-
tion} 11 ¢ +0 5 aLl/min (GC
models)

PORTABLE QPERATING TIME Minimum B
hours with battezy fully charged,
hydrogen pressure at 1300 psig

PHYSICAL DIMENSIONS 9" x 12° x 5"
(229 mm x 305 mm x 127 mm)
Sidepacx only

WEIGHT 12 pounds (5 §5 kg)

{sidepack and hand-held probe
asgsembly}

DETECTION ALARM Audible alarm plus
mete: 1ndicat.on User preset to
desired lavel

FLAME-QUT ALARM  Audible alagz plus
meter indication {(needie droos
off scale 1n negative direction)

BATTERY TEST (Battery charge condi-
tion iadigated on readout meter
Upon acs.vation of momentary con-
tac: switch, a mecer reading
above the indicator line means
tnac there 13 4 hours minimum
servsice life remaining (atc 22°Q)

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

OPERATING TEMPLRATURE RANGE 10°%¢ to
40°C
MINIMUM AMBIENT TeMPERATUR:L  159C for

Flame Ignition {coldstare)
ACCURACY Based on the use of a cali-
braticn gas for each range

|
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Caltb:aifor cserai 23 il dual Pull Scale

Tens = Tamzp = . X1l0 1100

20 =z 1% 23 2 3% =23 x10 149

20 to 1S -d =2 40 0 220 =20
RAELATIVE 4uM.Di™~ 5% o 934 Zffac:

on acIaric, 223% or 1=d.ndua.

full sca.e
RECORDER QU™T2L™ J =2 5 vol:s
MINIMUM OETISTAZ.Z 14117 (METaaNE)

02 pom
STANDARD ACTISSIRIZS

1 Inscrument car:ying and

storage caae
2 Hydrogesa f.el filling hose
assembly

3. Bactecy chaczes

4 Eacpnhone

§ Various samcling fixsares

§ HMaintenance tool kit -

7 Operatory manval (2 each)

8 Padded leat-er cacsying straps

. )
= -1

2
&

SAMPLER PROBE ASSEMBLY l ! 2>
HYDROGEN (ADJ LENGTH) 3 E &
FILLING HEX KEY BATTESY i as
HOSE BAUSH WRENCHES  COULUMN CHARGER : *

: qﬁ
(]
a
PIGURE 1

OVA=128 ANALYZER COMPOMENTS 7
{Cas Chromacugrapn Model Shown)

-
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OPERATING PROCEDURES

Controls and Indicators
Sidepack Assembly

1) INSTR/BATT Test Switzh® = Three
position toggle sSwiteh controls
all inscrument elecizical power
except the pump and alarm power
It also perduits display of the
baztery charge condition on the
ceadout metar

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

3} Igniter Switch = Momentatry push
button switch connects power to
the i1gniter coll in the detector
chamber and simultanecusly dig-
cennec:s power to pump.

4) CALIBRATE Switch {(range sslector)
=Selects the desired range X1
(0 to 10 ppm), X10 (0 to 100 ppm);
X100 (0 to 1000 ppm}.

-} CALIBRATE ADJUST (zero} Knob =Fo=
tenticmeter used to “"zern” the
ipstzument,

§) GAS SELEUT KNOB (span c¢ontroel} -
Ten=-turn dial readout potentio-
meter sets the gain of the i1nstru-
ment (commonly feferred to as
span control}.

7) Recorder Connector = Five=pin
connector used to connect the
instrument to an sxternal recor-
der with t9e following piLn connec-
tions.

PinE -+ 12 V de
Pain H =~ Ground
Pin B - 51gnal 0 to § V d¢

3} Charger Connector = BNC connector
used to connecs the battery pack
to the batrery charger

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

10) HYDROGZYW TANK PRESSURE Indica-
tor = High pressure jauge mea-~
sures pressure in the hydrogen
fuel tank wnich 13 an lndication
of fuel supply

1l) MYDROGEN SUPPLY VALVE =~ Valve
used to supply or close off hy-
drogen fuel to the destector cham-
ber.

- et

12)

13)

1l4)

15)

16)

17)

18;

$ 0.7~ #1A (Cont'd)

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

SAMPLE FLOW RATE Indicator -
Indigator to AONILOr the sample
flow rate

REFILL CONNECTION = § 1n AN f1t=
ting to ¢onnect the Nhydrogen re-
fi1ll hose to the i1nstrument

REFILL VALVE - Valve to open one
end of the instrument fuel tank
for refilling with hydrogen.

EARPHONE JACK - Used to connect
the earphone, speaker 1s disabled
when earphone 18 used,

VOLUME Knob = Potentiometer ad-
Justs the volume of the internal
speaker and earphone

Readout and Sample Connectors =~
Used to connect the sample hose
and umbilical cord from the Probe/
Readout to the Side Pack.

Contreols and Indicators

Probe/Readout Assembly

1)

)

Meter « Linear scaled 270° meter
displays the output signal level
in ppm

Alarm Level Adjust Knob - Poten-
tiometer (located on the back of
the Readout Assembly) 13 used to
met the concentraticon level ac
which the audible alarm 1s actu-
ated,

1

868E0TIV
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*Speclal Switch - switcs handle must be
pulled ro change position This pre-
vents acc.dental movenent
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. . Startup Procedure

a) Connect the Probe/Readout Assem-
bly to the Sidepack Assendlyl by
tfaching the sample line and
electronie jJack to the Sidegack
~ . s e
b} Select the desired sample probe
{ciose area sampler or telescop-
1oL probe) and connect the probe
hanole Before tightening the
knurled nut, check that the probe
accessory 18 firmly seated
against the flat seal% in the
probe handle and in the tip of
the telescoping probe R
<l Move the Instr/Batt Switch to the
test position The meter needle
should move to & point beyond the
vhite line, 1ndicating that the
integral battery has more=than 4
2 hours of .operating life before
techarding is necessary
h;ﬁ a)

Move the Instr/Batt Swaitgh to the
"ON® position and allow a 5 minute
wara-up -

e} Turn the Pump Switch on

. £) Use the Calibrate Adjust knob to
set the meter needle to the level
des.red for activating the audi-
- ble alarm If this alarm level -
i1s other than zerd, the Calibrate
Swit=h must be set to the appro-
- priate range

g) Turn the Volume Knob fully clock=-
wigse.

h) Using the Alarm Level Adiust knob,
- tJrn the xnoo until the avdible
alarm i1s acgivated., -

1)} Move the Calibrate Switeh to X1
- and adjust the meter reading to

Zero using the Calibrate Adjust
{zezo knob) -

2 Open the hydrogen Tank Valve 1 or
2 turns and observe the readang
orr the Hvdrogen Tank Pressure
Indicator {(Approximately 150
Psi of pressgure 15 required for
#ach hour of cperation)

- k7 Cpen the Hvdroaen Supply Valve 1
or 2 turns and observe the read-
ihg o the Hydrogen Supply Pres-

. . Ssure Indicator The reading
should be berween 8 and "l2 psi.

Y Bote. With GC instrument, a column
or jumper must be 1nstalled

A

"
[]

S0P #1a (Cont'd)
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L) Aftec approximately one minute,
depress the Ian:iter Button uncil
the hydrogen flame lights  The
meter needle will travel uypscale
and begin to read “"Total Crganic
Vapors® Caution Do not depress
1gniter for more than & seconds
It flame does not 1gnite, wait
one minute and try agaain
m) The 1nstrument 13 ready for vse
NOTE If the ambient background
OLgaAnLIC vapors are "zeroed out”
using the Calibrate Adjust knob,
the meter needle may move off-
scale in the negative direction
when the OVA 18 moved to a loca-
tion with lower background 1t
the OVA 13 to be used in the 0 to
10 ppm range, 1t shoyld be
"zerved”™ in an area with very low
backgrouhd A charcoal filter
{Part No. 510095~1] can be used
to generate the clean bagkground
sample

Operating Procedures

The following procedure describes opera-
tion of tne OVA 1n the "Survey Mode®
to detect total organic vapors

al S5et the CALIBRATE Switeh to the
desired range Syrvey the areas
of interest while observing the
meter and/or listening for the
audible alarm indication For
ease of operation, carry the Side
Pack Assenmbly positioned on the
side opposite the hand which holds
the Probe/Readout Assembly For
broad surveys outdoors, the pick-
up fixture should be positicned
several feet above ground level
When paking 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 audibile alara will
sound when the setpoint 15 ex-
ceeded. The frequency of the
alarm will increase as the detec~
tion level increases

668L0TIV
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1f the flame~out alard ls actuaced, -

check that the pump 1S running, then

press the igniter button Under nor-

mal conditions, flame=-out resultcs from

saTpling a gas mixture that 13 above

the lower explosve lavel which causes

the hydrogen flame te extinguish It

this 15 the case, reignition :s all

that 13 required %O resyme menitoring

Another possible gauvse for flame—out

1s restricsion of the sample flow line

which would not allew sufficientc air

into the chamber o suppow: combus-

tion The normal cause for such re-

striction ls a clogged particle fi1l-

ter. -
-

It should be noted that the chamber

exhaust port 15 on the bottom of the

case and blocking this port with the

hand will cause fluctuations and/or -

flame-gut. - -

-
-
a

Shut Down Procedure

The following precedure sheould be fol-
lowed for shut down 0f the eguipment.

A Close HYDROGEN TANK VALVE

B. Close HYDROGZY SUPPLY VALVE

c. Move INSTR Switch to OFF

. wait 5 seconds and move PUMP
Switen to OFF INSTRUMENT 1S NOW
IN A SHUT DOWN CONFIGURATION

Fuel Refiiling

NOTE Use PREFURIFIED oc 1IERQ grade
hydrogen (certified total hydro—
carbons as methane <09.5 ppm

recommended) .

Al The instrument and the charcger
should ve completely shut down
during hydrogen tank refilling
overaticns Refilling should be
done in a ventilated area. THERE

- SHOULD PE NQ POTENTZIAL IGNITERS

OR FLAME IN TYE ARRA.

b) 1f you are making the figsr fill=-
ing on the instrument or 1f the
tilling hose has been allowed to
£11l with air, the falling hose
should be purged with hydrogen
prior to filling che instrument
tank This purging 1S pnot re-
quired for subsequent Lillings.

-3} The £illing hose assenbly should
be left actached to <the hydrogen
supply tank when possible. En-
suce toat tne FILL/SLLED Valve on
the tnstrzument end of the hose i3
in the OFF posicion Connect the
hose to the refill connection on
the S.de Pack assemply. 10

$ 0P #lA (Cont'd)

1

d) Open the hydrogen supply bottle
valve slightly Open the RETILL
VALVE and the HYDROGEN TANX VALVE
on the 1nstrument panel and place

. the FILL/BLEED Valve on the fill=-
ing hose assembly in the FILL
position. The pressure i1n the
instzument tank will be 1nd.cated
on the HYDROGEW TANK PRESSJRE
Indicatoc

e) After the instrument fyel tank 1s
filled, clase the RLFILL VALVE en
the panel, the FILL/BLEED Valse
on tne fi1lling hose assen:ly and
the hyd:ogin Supply bottle valve

£ The hydrogen trapped 1n the hose
should now be bled off to atmo-
apheric pressure CAUTION should
be used 1n.t"1ls operation as de-
scribed 1n [Step (g) below, since
the hose will contain a signifi-
cant apount of hydroges at high
pressure

g} The hose 13 bled by turning the
FILL/BLEED Valve on the filling
hose assenbly to the BLEED pos.-
tion After the hose 1s bled
down to atmospheric pressurs, the
FILL/BLEED Valve should be turned
to the FILL position to allow the
hydrogen trapped 1n the connec-
tion fittings to go 1inte the hose
assemnbly Then, again, tura the
FILL/BLZED Valve to the BLEED
Position and exhaust the trapped
hydrogen  Then turn the FILL/
BLEEID Valve ta OFF to keep the
hydrogen at one atmosphere i1n the
hose so that at the time of the
next filling theze will be no air
trapped 1n the fi1lling line

h) Close the BYDROGEN TANK VALVE
1

1) With the HYDROGEN TANK VALVE and
the HYDROGEZS SUPPLY VALJL closed,
a small amoynt of HYDROGEW at
high pressucte will be present 1in
the requlators and plumbing As
a leak check, observe the HYDRO-
GEN TANX PRESSJRE Ind.cator while
the remaincer of the system LS
shut down and ensure that the
pressure reading does not de-
crease ravidly {(moce than 3150
Psi/h) which weould indicate a
significant leak in the supply
systen

Battery Charging

WARNING Never charge in 2 hazardous

envilomnnent

[
1
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aj Plug charger connector into
mating connector on battery cover
and insert ac plug i1nto 115 V ac
wall ocutlet

-

b Move the battery charger switch
to tne ON position The lamp
above the switch button should
1lluminate

c) Battery charge condition 1s i1ndi-
cated by the meter on the front
panel of the charger, meter will
deflect to the left when
eharging When fully charged,
the pointer will be in line with
*charged”™ marker above the acale

) Approximately one hour of
charging time 18 reguired for
each hour of cperation However,
an overnight charge is recomr=- -
mended The charger can be left
on 1ndefinitely without damaging
the batteries When finished,
move the battery charger switch
to OFF and disconnect from the
S1de Pacx Assembly.

THE FOLLOWING ARE SPECIAL INSTRUCTICOHS
FOR RECHARGING BATTERIES WHICH 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

qg) Apply 40 volets at & ampere maxi=-
mum.

h} Observe the power supply meter
As soon as the pattery begins to
draw current, graduwally reduce
the power maintaining ¥ A maximum
until the meter reads approxi-
mately 15 wvolts
NOTE. The time regquired to reach the
15 volet reading will depend on
degree of discharge

1) Repeat steps (a}, (b}, (¢}, and
(d) above to complete the
charging cycle

11
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SUMMARY OF OPERATING
PROCEDURES

Start Up

a)

b)

e}

Q)

e)

£)

9}

h)

L

3}

Shut Down

a)
b}

c)

dj

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

Move INSTR Switch to ON and allew
five (5) minutes to warm=up

Use the Calibrate Adjust knob to
set the meter needle to the level
desired for activating the audi-
ble alarm If this alarm level
18 other than 2er¢, the Calibrate
Switch must be set to the appro-
Priate range

Turn the Volume Enob fully clock-~
wise

Using the Alarm Level Adjust knob,
turn the knodb until the audible
alarm i3 activated

Ser CALIBRATE Switch to X1 posi-
tion, use CALIBARATE Enob and set
meter to read 0.

Move PUMP Switch to ON posat:ion,
then place instrument panel in
vertical position and check S5AM-
PLE FLOW RATE indication The
normal range 15 1 5 to 2 5 units
If less, check filters

Open the HYDROGEN TANK VALVE and
the HYDROGEN SUPPLY VALVE wa:t
one minute for hydrogen to purge
the systen

Depress lgniter Button until bur-
ner lights Do not depress Igni=
ter Button for more than sSix se-
conds {If burner does not 1g-
nite, let hydgrogen £flow for one
minute and again attempt ignl-
tion }

Use CALIBRATE Knob te “zero” out
ambient background For maximum
sensitivity below 10 ppm, set
CALIBRATE Switch to X1 and read-
JusSt Zero on meter To avoid
false flame~cut alarm indication,
set meter to 1 ppm with CALIBRATE
Knob and make differential fead-
ings from thete.

TO6E0 IV
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Close the HYDROGEN SUPPLY VALVE
Close the HYDROGEN TANK VALVE

Move the INSTR Switch and PUMP
Switen to QOFF

Instrument 313 pow 1n shut down
configuracion
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CALIBRATION

Recalibration to Various Organic
Vapors ]

The OVA 128 15 cacable of resoending

to nearly all organic cempounds At
tne time of manufacture, the analyzer
15 ecalibrated &2 mixtares Ol methane

in axt For precise analysis 1t i3
necessary te recalibracte with the spe-
e.fic compound of i1nterest. The GAS
SZLECT control 15 used to set the elec-
ronic gain for a particular compound

The instirument is recalibrated using a
mixture of a specific vapor {n air,
with known concentration. After the
instrument is 1n operation and the
normal background 1s zeroed, draw a
sample of the calibration gas {nto the
instrument. The GAS SELECT Knob on
the panel 13 then used to set the read-
out meter tndication to correspond to
the concentration of the calibation
gas mixture

The i1nstrument has now been calibrated
& thYe vapor mixture oelng used.

Afser this adjustaent, the setiing on
the "digidial® should be recorded for
that particdlar ordanic vapor <coom-
peund Thi® exercise can be performed
for a large variety of compounds,
thereby generating a "library” which
can be used for future reference with-
out need for addizional calibration
stancards.

To tead a particalar compound. tne GAS
SELZCT control 15 turned to the prede=-
ctermined setsing for the compound
Cal.bration on anv one rance adtomaci-
gally cal.braces the other two ranges

Using Bmpitical Dacta

Relat.ve response data c¢an be used to
estimate the cancentragion of a vaper
without need to recalibrate the ana-
1yzer With the instiument calibrated
to methane, obtain the concentlacion
reaging for a calibration sample ot
the test vapor The response factor
{R) 1n percenct, for that vapos is

R = Acctial Concentration

Measured Concentracion

Ta determine the concentration of an
uncaown sample of that vapor, multiply
the measured concencration by R

12

#18

Calibration Standards

Commercial Standards

Comnercially available standacd sam~
ples offer the most convenience and

are reccmmenged for the mos:t prec.se
analyses Always temenber Lo optain
the desired vapor .n_an ayr backg-ound
Samples should be drawn from tne csl.n=
der into a collapsed sample bag, then
drawn f£rom the bag by the i1nstsiment

Lo prevent & pressure Qr vacJum ac the
sample lnlet

Preparation of Standards

The following procadure is for genera-
ting calibration standards as an alteg=-
native tO using commercial mixtJices.

Obtain a five (5) gallon g9lass bottle
and determine 1t3s volume by measuring
the volume of water needed to fill 1t
{(use ©f a 1000 al graduated cylinder
18 convenient}. Another approach 13
to weigh the empty bottle, fill 1t
with water and weigh again The di1f~
terence betseen the two values 1s the
weight of water By multiplying the
welght of water 1n pounds by 0 455,
obtain the volume of the bottle in
liters Enpty the water and allow the
borzle to dry Place a one-foot plece
of Teflon tubing i1n the flask to a:d
1N mixing the vapors uniforaly with
the air The volume of such a bottle
should be abouwt 20 liters, which 1s
20,000 mi If t~e volume were 20,000
gL, then a 2 ml sample of a gas would
be equivalent to 200 =l per 2 million
mi or 100 ppm (V/V) Use of a gas
tignt Syringe, reacable in 0 01 =,
allows the preparacion of mixtures in
the 1-2 pph range, which are sufi.-
clent for the quansitative estimation
of concentrations A plastic stopper
is loosely fitted to the tip of the
botile The needle Of the sSyr.-ge 18
placed inside the Jug neck and the
stopoer squeezed against the needle to
decrease leakage duraing samole Latlio-
duction Injecz the sample rnto the
bottle and withoraw the needle witiout
itamoving the atocpper Tighter the
stoprer and shake the botile for a few
minutes with sufficient vigor thac the
plassic tuoing in the botile aoves
around to ensure good mixtiLe oI tae
vagQrs wita the aic

ORiv
“PY maw |
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Calculatiens
Injection = Volume Concentration X Moleculasr We:ight ¥ System Volume
Density X Molar Volume at STP"
T = o JC) (MW) (v -
(D) (V}

Using the Ideal Gas Law, PVaRT, thg
molar volume of any gas at STP (25°C
and 1 atm} 1is

RT _ Universal Gas Constant x Temperature
Pressyre

_ (0 08206 2itze 8atB)] 794 35
mol K

Ve

1l atm
= (24.47 L) (mol™d)

Therefore, the i1njection volume neces-
sary to prepare 1 liter of a 100 ppm
sample of hexane would be

_ 1100 ppw) 1 (8§ 18 g) (mol~Y)) (1 liver)
110 659 g) (at™l)] 1(24.47 L) (we17l)) 2000 mry (171

Injection Volume
= 0,534 ulL

* 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 atfect
calibration If the OVA 128 will be
extensively used for analysis of a
sample other than methane, recalibra-
tion of the electronigs (after feset-

ting the GAS SEZLECT CONTROL) may
result i1n better accuracy See :’
Recalibration to Various Organic r:
Vapors sbove E
-
Primary calibration of this instrument f
1$ accompiisnea At The LdCTULY uUaany !5
methane-in-alLcr, sample gases < >
11 N R
N | o
| w
LJ
rd S
=N
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13 PIGURE 4
LOCATION OF ELECTRONIC ADJUSTMENTS
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Calibration Using Known Samples
for Each Range (Refer 10 Figure 4)

The accuzracy stated under Specifica- -
tions i1s obtained when the 1nstrument
13 cal.brated with known cancentra-
tions for eagh range Prepare sepa-

| rate samples of metwane=i1n=ai1r in

I\ these concentzation ranges 7 to 10
ppm, 30 to 100 ppm, and 200 to 1000
-ppm  Calibracte the instrument as fol-
lows

al Place the i1nstzument in normal
operation and allow a minimum of
15 minutes for warm=-up and 3ta-
bBilization

¢ b} Set the GAS SELECT control to
- aoo.

L 3 Set the CALIBRAIE Switeh to X1

4 Set the CALIBRATE ADJUST {Zero)
8 Enub sc that the metar reads zero.

e} Check that the Zeter reads zero
on the X10 and X100 ranges.

£) Set the CALIBRATE Switch teo X1
- and introduce the sample with
{ known concentration in the 7 to
10 ppm range

g) Adjust R31 so that the meter read-
ing correspeonds to the sample
concentrat.on

h) Set the CALIBRATE Switch to X10
and introduce the sample with
known concencration in the 30 to
100 ppm range

1} Adjust R3I2 so that the meter read-
ing corresponds to the sanple
concentration.

3} Set the CALIBRATE Switeh te X100
and incroduce the sample with
known concentzation in the %00 to
1000 ppm range

. x) Adjust R33 30 that the meter read-
ing corzesponds to the sample
cencentration.

=} The instrument 13 now calibrated

. for metnane and ready for ser-
- vigce

14

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

Calibration may be aceomplished using
a single known sample of methane 1in
air in the range of 90 two 100 ppm
This may not provide the acsaragy
stated under specifications but 13
adeguate for field survey work

a) Place tnstrument i1n normal opera-
tion with CALIBRATE Switch set to
X10 and GAS SELECT control set to
60

-} Use the CALIBRATE ADJUST (zero
Knob to adjust the meter redoing
to zero.

€} Introduce a methane saople of a
known concentration {between 90
and 100 ppm not to exceed 100
Ppm) and adjusc trimpot R-12 so
the meter reading corcesponds to
the known sample.

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

e) Turn off HYDROGEN SUPPLY VALVE to
put out flame.

£) Leave CALIBRATE Switch on X180
position and use CALIBRATE ADJUST
{zero) Knob to adjust meter read-
ing to 4 ppo

q) Place CALIBRATE Switch in X1 posi=~
tion and using trimpot R-11 ad-
Jjust meter reading to 4 ppm

h} Move CALIBRATE Switch to X10 posa-
tion again Use CALIBRATE ADJUST
(2ero) Knob to adjust meter to a
reading of 40 ppm.

1} Move CALIBRATE Switch teo X100
posit.on and yse traimpot R=-33 to
adjust meter reading to 40 ppm

3 Move CALIBRATE ADJUST {2ero) Knob
to adjust meter reading to zero

k) Unit 18 now balanced from range
tc range, calibrated to methane,
and ready to be placed 1n nocpal
service

POSEOTIY
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GENERAL ©
4] Elze

Weight

Detector type

Safety approvals

PNEUMATIC
Iniet tlowrate

- Inlet fitting
4
;ji Bartery type

Charge/discharge time

iniet filter

ELECTRICAL
Disptay

Low battery indication

Signal outputs

’

- Externai power

T PERFORMANCE
Range
Detection himit

Lineanty

Response time

Precision

DETECTABLE COMPOUNDS
These inciuce virtually all gases and vapors whose iomizauon potental 1s below 10 6 eV Such a range encompasses
% a vesy large number of soivent materals and some important pollutant species inciyding benzene vinyl chionde hydregen

SOP a1 C

TIP " SPECIFICATIONS

45 cm (187 long
€ 32 cm (2 §7) clameter (Maximum)

15 Kg {3 Ibs) approximately

Photoionizaton 10 6 eV
UHF excited electrodeless discharge tube

Apphcations pending

275 mU/rmin approximately
1/8" stainless steet Swagelok™

15 um replaceable-stainless steel cartndge

3 12-chgn quid crystal (0 0 to 1999 counts), Hluminated
NiCd

16 hri4 hr approximately” ¢harger prowded

at 85% discharge

1 Volt FS, analog concentration, and
modulated puise for external (opuonal) earphone

12 Voit DC 04 A. (TIP*° has intemal regulation)

0 = 2000 ppm
0 05 ppm (benzene)

0 - 100 pom, =10% }
3100 — 1000 ppm, =15% (see chart) !

3 sec (10% to 30% F5 10 ppm benzene)
1% {10 ppm benzene)

sulfice stnylene oxide arsine and phosphine
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DESISHED 70 BE 1wSTRIRSICALLY SAFE FOR CLASS 1,
DIVISION 1, SRQUPS C AND D &R0 RON-[NCZADIVE FOR
USE (X CLaSS 1, DIUISION 2, GROUPS o, B, C ARG D
HAZARDOUS LOCATIORS WHEX USED WITH NSA BATTERY
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FIGURE 1 — MSA MODEL 280 CONTROL PANEL

I. CAUTIONS AND LIMITATIONS

Prlor to 1esting potantially dangarous atmaospheres with the MSA*
Model 260 Combusilble Gas and Oxygen Alarm the user should he
familiar whth the {lrst llve saciions of this insiruction manuat

Cautlons and Hmitations assoclatad with the use of the Moda) 260
aro as follows ,

1 Ths Model 280 is deslgned to maasurs combustible gas or vapor
content In alr It will not indlicate the combustilile gas contant in
an inort gas background, furnace stack or in a reducing aimaos
phers Further, this Insiromant should not ba used where tha
onygen conceniration axceads that of frash alr {oxygen enrichad!
atmosphores)

2 Proper roadings are obtalned only when the baltery has a sulli
clent teval of charge

s
b

The batiery charge level should be checked occasionally
throughout a testing perlod

Upon receilving a naw Moadel 280, I Is recommendad thal the
ballery be cherged for at lsast 16 hours

As a regular monthly maintenance liem for oplimum banery
service, tha Modal 260 shaoitd be run for 8 10 10 hours anid
then lully charpged for 24 to 36 howurs

Aflver ench day of use or il the indicator has nat bean wsad
for mora than 7 days tha hattary should be chargod for a
minimum of 16 howrs

Do not operate Modal 260 while It is charging

Rocharging must be done In a non hazardous locetfon known
to bo froo of combusubile gases or vapors
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3 Cenain materials such as sllicone, silicates and organic lsad
compounds lend to poison ths pelament catalysi tharaby glving
erroneously fow readings Calihration checks should be made
fraquently W such maturials are auspected 10 be prasent In the
testod atmosphere {See Sactian I} for more dalall )

4 The combuatible gas Indicaior detecis only combustibla gasas
and vapors In arr It will not indicate the pressenca of combusiihle
airborne mists or dusts such as hibricaling olls, coal dust, or
graln dust

5 Presuirized or low pressura samples wlll glve erronaons oxygen
percent readings For atmosphenic sempling at higher or lower
altnudes tha instroment oxygen metar showld ba calibrated at
the elevation whera sampling s lo take place

G Acid gases such as carbon dioxide will shorten tha service life
ol the oxygen sansor

7 Tho oxygen sensor is packaged separately In an inari atmos.
phere It must be installed before the Model 260 can ha v3sed

8 When sampling whh accessbry sampling hines, a 50 lootl sample
linu will increase the lintial rasponse Ume of the Model 260 to
appromimately 30 seconds and the fmal response 1a approxi.
mately J minutes Two 60 fool lines connacled in sarles will
increase tha rasponsa timas to 60 seconds anil 8 minutes respec-
tively Lines over 100 leet In langih are not recommended

INITIAL INSTALLATION INSTRUCTIONS FOR OXYGEN SENSOR

The axygen sansor usad In tha Model 260 10 measire the oxygen
cancenliration 1s now packaqed separately The oxypen sensor must
be installed in 1he Modal 200 pror io placing the insirument into
service Onca Instatled I should ho {oft In place wntil and of its
uselul life normatly ona year

To insialt the sensor

1 Remove the carrylng handle by loosaning both knurled scraws
and spraading the handie beyond the collars Lilv 11 lrom the
shalls of the screws

2 Remove the lall side of the casa hy removing the faur mouniing
screws Slowly draw the sida away trom the case as far as the
conneciing wires will parml (Hold the case Ikl to pravent i
falhing from tha case)

3 Shde the 1op panel approxlmataly thrae Inches from tha re
mamnder ol tho case

4 Opsn the prolecliva bag containing the oxygen sensor and In
siath the O g provided anto the ihreaded end al the sensor

5 Screw the sensor into tho manllold by hand lismly so as to
compiess tha O nng andl provent sample Now leakage

6 Push Ihe conneclors onla the lwo lerminals al the 1op of the
sensof — tho gray wio lo tha positive terimnal andd (ho yollow
wirg 10 the negalive

O
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7 Reassemble the case by shiding tha top panal back inio position

8 Place the case side In position and insquI the kid lunge ping
into each side 3

8 Install the mounting screws Note Insert all four scrows loosely
belora ughtening any ona of them

10 Reatiach the handle

11 See the Instructlon manual pages for leak lesting the sample
flow aystem and adjusting the oxygon calibration

- Il INSTRUMENT DESCRIPTION

The MSA Model 260 Combustible Gas and Oxygen Alarm s a
hand carsled banlery operate«l instrument {See Figures 1 and 21
has been dasigned to sample atmosphersas for combusiibla gases or
vapors anil oxygen contant and warn the user when pre determened
concentiations of elther are reached

Major faaturas ol the Model 260 are ease of operation and reha
billity Inltegrated circant elecironics and rugged components have
been used 1o pravida a touph compact insirument

SAMPME
BATTERY LINE /PADBE
CHARGING ATVACHMUNE

FIUG

P40234 unupy Maw

FIGURE 2 —
SAMPLE LINE/PROBE AND BAYTENY CHARGING CABLE ATTACHMENTS
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FIQURE 3 — MANIFOLD BLOCK

The Model 260 Is iwo complelely separale Indlcators in a single
housing and uses a common llow systam Oxygaen and combustible
gas concentratlons shown on separale melors are aunlomatically
wndicated by rad alarm lights and an audhble alarm Oiher controls
prowvide quick on sita operational checky The zero and calilwaie
controls may have hitio adjust’ knobs 10 prevent accidental

changing ol adpusunents

A small pump pulls the atmospheric sample through a manitold
Mock in which the oxygen sensor and combusuble gas ditlusion
head are mounted {(Figiwa 3} The flow then passes Ihrough the
pump and to a Now indicatosr on the conirot panel prior 1o being
exhausted (Figure 4} Tha approximale llow rate is 1 liter per
minuke

Ths Model 260 Is powered by a rechargealile 2 4 volt NI Cd
battery pack (Figure 5) sealed in a plasuc case Recharging cir
cuitiy 1s containod within tha instrument  Racharging requires only
connecting tha insirumenl o a 115V ac oullel using the cord
supphied wilth the 1nsirument

The hattery also can ba recharged lrom a 12V dc source [such
as an astomolule baitery) by the use ol an accassory charge cord
The conneclors ol tha charging cords are kayed 1o the receplacle
on the mstrument to prevenl accidental use ol an mcarrect power
supply A {ully charged banery provides over 8 howrs ol conlinuous

unn alarm oparation
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It USE AND LIMITATIONS

Tha MSA Madel 260 Oxygen and Combusiible Gas Alarm pro
vides an alficient and reliabte method ol teshiing atmospheres lor
sulliclenl oxygen contant lor hie supporl and/or 1he presence of
combustible gases of vapors which may pose a potentsal famma
bllny hazard Comwmon examplus ol such lacaitons are man holes
storage tanks tank cars conlined spaces pumping stations etc

it Is important that the lasisument response be appraised hy
someons skitlted or experionced 1n properly nlerpieting 1the instry
ment raadings with respect 1o particular conditions on going ope
sallons and sale practicas For example an almosphere thal shows
no llammability hazacd can sull ba toxic 1o workmen Alsn a 1ank
or vassael which |3 sale belore wark s imiated may ba renderel
unsale by work acllvitias which cause a lemperatie icrease o
by stirring or handting boltom shudga in patrolaum tanks

Combusiliblas gases will burn or explade only when tha luel/fan
mixiuras are wlilun cenain proportions For most common hydio
carbon gases this range ol proportions runs lrom approximately 1%
1o as high as 15% by voluma in air The min mum concentration ol
a patticular combusnible gas In air winch can be igimted 15 dalined
as the LOWER EXPLOSIVE LIMIT, abbraviated LE L The manimunn
conceniralion |hal can ba Ignited is delinaed as the UPPER EXPLO
SIVE LIMIT, ablwewialed UE L In some relorencas the lorms e
callad LOWEA and UPPER LIMITS of FLAMMABILITY {LFL or UFL)

The combustible measurement Is dependent upon calalytic com
hustion of e llammatble gas in combation wlih the oxygen in the
alr Conditions can exist In a closed space where nol gnough oxynen
remalns 1o provide a correct comhustibla gas reading {NOIE
This low oxygen level Is lar below what Is required {or human hie )
In these Instances the % oxygen reachng Is most important A low
oxygen concaenlrallon In an enclosed atmosphere 1ndicates tha
{1) some other gas has displtaced much ol the alr or {2) some
process has consumed much ol the available oxygen

tipon Initially opening and probing an enclosed area move the
proba Inle the area slowly while waiching the melers to provide the
earliast possible indicatlon ol a potentially dangerous condition

Ba prepared 1o vacate the area |f the Model 260 comhustible s
oxygan maler Indicates tha possihllity ol a harardous conchion

The oxygen sensor responds 1o the partial pressuras of oxygen n
the atmosphera being lested For 1his roason changes 1n almos
phearlc or sample prassura will changs the oxygen reaching Canlbia
tloan showll he checked and adjusied a1 tho elavabion whero tho
instrumant Is to be usedl

The axygen sensor Is temperatura compensated In the rango ol
3210 104°F {0 10 40°C) usa cdown 10 O°F s possible when cahbwa
tad al the temparoture and «l more sampling time Is atlowedd for slow
sansof response — approximatoly 3 minules without sample hino
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Tha Hie ol tha oxygen sensor {3 reduced by exposure to carbon
dioxide The sensor life will be reduced 10 2 days In 100% carbon
droxlde 50 days in 5% and 100 days in 1% The eflfect Is cumula-
tiva tharalore all tasis of aimospheres conlaining axcess concen-
irations o carban dionidte should he stopped as soon as a constant
reading ls obiained Abnormally slow recoveries 1o the alr calibira-
tron polnt slier expasina (0 high carbon dioxide Is ta ba expscied

Cortaln materials in the sampled atmosphere allact tha calalyilc
malarial on the pelement and may cause tha Indicalor to respond
incorrectly Included are organic lead compounds such as are used
n leadad gasohine and silicon compounds In the lorm of sllanes,
silicones and sllicates lolten lound in hydraulic Nulds)

When an atmosphere comtaminated whh leadad gasollne s
tasted the lead produces a solid product of combustion which,
upon repeated exposure may develop a coating vpon the delector
pelement rasulling in a loss of sensilivity To reduce 1hls possibifity,
an inhibitor hiter Is avaltable lor lnsertlon In an axternal canridpge
holder This davica chemlically reacis with the leira athyl lead
vapors fo praduce a more volalile laad compound

The Inhibliar Jilters are avallahle In packages of six sach and
sdennllad by part number 47740 Each consisis of a glass ampoule
wrapped with cotion and filled whih chemical, To prepare the item
for use the ampoula should he crushed betwaeen the hngers then
insened in the axternal cariridge holder One Inhilntor Jier will
provida instrument prolection for aight hours of canlinnous testlng

Sianes sihcones, sllicates and other volatlle compounds con-
tlaining silicon in the tasted atmoasphare may serlously impalr the
response of the insirumsml Some of these malerlals rapldly

poison the dalactor Iamemt so0 that it will nal lunctlon properly
When such matenals are aven suspeciad {0 ba In the aimosphere
being tested the instrumenl calibration musl be checked after each
series of 1asts

As mentlioned previously the batlery must have a sufliclent
charga tevel lor the Alarm lo Junctian properly For this reason, a
convanienl battery check push buttan has been Included on the
Alarm contral panel The bLaltery shoutd also be perlormence-
chacked monithly Sea Sectlon VI MAINTENANCE AND CALIBRA-

TION

The Modael 260 Combustitile Gas Indicator Is normally callbrated
on pentana as belng reprasentativa of the (lammability Lharacler-
istics of moast commonly encountered combustihile gases The metar
scala {5 calibrared from zero 10 100% LE L which corresponds 1o
aclual voluma concentrations of O 1o approsimataly | 4% pentane
w asr A hooklst o) response curves is suppliod winh the Modol 280
Thasa ctwves may bo used (o mlerprat meter raaddings whan sam
pling combiusittlg gases athar than pantane Callwanan lor com
Inrstibles other than potane may be madde on spocial ordar

% L8]

FIGURE 8 — BAYTERY PACK

Acceasory items

A numbar ol accessorles are avallahla lor use with the Model 260
Combustible Gas and Oxygen Alarmy Part numbaers are lisied in the
last saction

Sample lines specla! synthatlc rubber llnas which
have minimal gas adsorption charac
1erisilcs are available in § 10 25
and 50 lool langihs

3J faot hollow brass proba s 3 oot
plastic probe tor passibla electical
hazards and a 4 loot solid and prolia
ta pravent Hquid plckup lrom wet

tank boloms, eic

8 colton filter 1litlng an external
holder providas sensot proteciion
from dirt accirmdaiton in dusty or
chrty aunospheres

protecis cavalytic ifaments Irom he
Ing poisonod by leadsd fuols Fils
axiernal hilier holdar
accammntatas alther a dust hiter or
an wnhibiog her

provents hquids from helag drawn
into the nstruament

Sample prohes

Dust filter

inhibitor Hiter

Exlernal tilter holder

Line frap assembily
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Cahbration check equipment  consists of a supply of calibrailon
gas a llow regulator and an adaptoer
hosa

nack and waisl straps to hold tha

Harness carrying
Model 260 whie clinbing elc

IV PRINCIPLES OF OPERATION

A block dlagram of the MSA Modal 260 s shown In Flgure 8
Tha oxygen and combustilite gas Indicalors are operated simul
1aneously €ach Indicalor has an alarm warning hight which providaes
a visual alarm signal An alanim signal on elther unil will energlze
an audible alarm as well A switch allows the audibte alarm 10 be
wined otl 1l so doswed Tha alarm hghis will stay on unill the
teset button Is pushed after the concentratlon raturns 10 the pra

delarmined level

Oxygen Analyzer

The axygen analyzer Is a galvanic type cell conlalning dlssimllar
matal elacirodes Iln a speclal elacirolyte The cell is sealad with a
membrana which allows oxygen la diltuse inlo tha active area The
current generated by the call Is proportional 1o the oxygen panlal
pressure in the atmasphanc sample passing over the lace of the
membrana The genaratad curent passes through a resislance 1o
provide a vellage Inpul signat lor an amphiier The output of the

amplilier drives the oxygen Indlcating metar and also serves as an

nput lo the alarm comparator clrcuitry

Combustibie Gas Indicator

Tha llammable propertias of combusilble gases are vsed as a
basis of detoctlon for tha combusuible gas Indicalor The sensor
consists ol a pair of pellstlzed hlamenis called ’ palemonts’ ar-
ranged In an elecirically bhalanced Uridga circult The datecior
polement is ireatad wih a spaclal catalyst The catalyst canses the
camlnistibie gases to combine with axygen al much lower lampara
turos than would ba required tor normal burning The inactive com
pensalor pelement is also exposed 10 the sampla How and acls 10
olisel any elecirical changes caused by flow comlilans sample
temperalure pressura and /or humldity

Combustilie gases In the sample combine with oxygen st (he
surface ol the caltalyre:l delactor peloment Heal is hibaratad by
1h1s chamical reaction Increasing tha temperatiire ol this polemsnt
causing an assoclatod lncraasae in tho paloment alectrical reslslanco

increased resisiance of the dolector peleament nbhalances the
twicdge causing a voliaga change 1n the mud polit connactlon ba
wweon tha delector pelemem and compensating pelament This
vollage signal Is appliod 10 an amphihor which dnves ihe combusti
hite gas lmlicating metar an<l providos an input lor an alann com

parator circull

8,
ALARM
LIGHT

PILOT
LIGHT

COMMON
ALARM

HORNM

cG

SENSOR

METER

CHARGER
CIRCUITRY

1160 Riv !
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BATTERY

POWZR
SUPPLY

METER

FIGURE § — BLOCK DIAGRAM
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V OPERATING PROCEDURE

The Model 260 should be checked and zerced in an uncon-

taminated atmosphere Refer to Figure 1 and use the following
procedure

1

Open the instrument hd Turn the center ON OFF control to the
far right HORN-OFF position Both meter pointers will move and
one or both alarm hghts may hght

If the % oxygen meter pointer stabihizes at a value other than
20 8% the pointer should be set to 20 8% by using the CALI-
BRATE O: control

The % LEL meter pointer should be set to zero by adjusting the
ZERQ LEL control

If either the alarm hights are lighied press the Alarm Reset button
Momentaniy place a finger over the sample inlet fiting or the
end of the samplie line probe Observe that the flow indicator
float drops out of sight indicaung no flow Iif the float does not
drop check out the tlow system for leaks as descnbed under
Section VI

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 gn the meter If the pointer reacding 1s less the bat-
teries must be recharged No tests should be attempted as the
instrument wtill not perform praperly See Section VI for battery
charging instructions

If 1t 15 desired that the audible alarm sound for combustuble gas
or low oxygen coencentrations turn the center ON-OFF control
back one position to the ON setting

Accessary equipment such as sampling hines probes cgarrying
harness filters or line traps should be attached as required See
Figure 2

The instrument 15 ready for atmospheric sampling

22
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Vi MAINTENANCE AND CALIBRATION

Battery Servics

The primary mamntenance item of the Model 260 15 the recharge-
able 2 4 voit rickel cadmium (Ni1-Cd) battery {Figure 7} The bat-
tery 18 recharged by simply remowving the screw cap covering recep-
tac'e and connecting one end of the ¢harging 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 15 available one end of which
plugs inta the Model 260 while the other end s fitted with an auto-
mobile cigarette hghter plug

Recommended charging ume 15 18 hours It may be left on charge
{for longer periods without darmaging the batiery
CAUTION RECHARGING MUST BE DONE IN A NON-HAZARDOUS

LOCATION

The batteries sometmes will not supply full power capacity after
repeated partial use between chargungs For this reason 1t 1s re
commended that the batteries be exercisad atleast once monthiy
Run the Model 260 for 8 1o 10 hours and then recharge

1f the instrument has not been used for 30 days the batieries
should be charged prior 10 use

Should the battery not respond to recharging or not hold a
charge the battery should be replaced Repiacement procedure 1s
as follows

1 Loosen the knurled screws holding the handle and remove the
handle

2 Looking at the front panei of the instrument remove the right
side {auchble 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 shide ocut Dhisconnect the molded nylan plug

4 Instail new battery i1n the reverse procedure outhined above

Calibration

Before the cahibration of the combusuble gas indicator can be
checkes the Mode! 260 must be 1n operaung condition as de
scribed 1in the QPERATING PROCEDURE Secton V QOptional cal
bration equiprment 1s shown in Figure 8 Calibration ¢heck adjust
rment 15 made as 1ollows

23
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1 Attach the flow control to the recommended calibration gas tank

2 Connect the acapter hose 1o the flow control

3 OQOpen flow control valve -

4 Connect the adapter-hose fuung to the nlet of the instrument
after about 15 seconds the LE L meter pointer shouid be stable
and within the range specified on the cahbrauon sheet accom-
panying the calibration equipment I the meter pointer 1s not 1n
the cotrect range stop the {low remove the nght hand side
cover Turn on the flow and adjust the S control with a small
screwdriver to obtain a reading as specsfied an the calibration
sheet

5 ODhisconnect the adapter hose fitting from the instrument

& Close the flow control valve

7 HRernove the adapter hose from the flow control

8 Remove the flow control from the calibration gas tamk

9 PReplace the side cover on the Model 260

CAUTION Calibration gas tank contents are under pressure Use
no oul grease or flammable soivents on the flow control or the cah-
bration gas tank Do not store calibration gas tank near heat or fire
or in roomns used for habitation Do not throw in fire incinerate or
puncture Keep out of reach of children It 1s 1llegal and hazardous
to refill this tank Do not attach the calibration gas tank to any other
apparatus than descnibed above Do not aftach any gas tank other
than MSA calibration tanks 10 the regulator

Printed Circuit Board Adjustments

The printed circuit board contains six adjustment pots as shown
in Figure 9 These are denuhed as

Cxygen Indicator Adjustment

Oy — The oxygen high alarm point adjustment (faciory set at
25%)

OsL — The oxygen loaw alarm point adjustment {(factory set at
19 5% oxygen)

Combustuble Gas Indwcator Adjustments

CGA — The combustuible gas alarm pont adjustment {factory set
atS0% LEL)

S — After re*roing span s adjusted by sampiing calibration
gas and adjusting the read out accordingly

CZ — (Coarse zero 15 adjusted by setung the ZERO L E L gontro!
at mud range samphng fresh air and adjustingthe % LEL
meter to read zero

B-CHK This controls the battery charge indication and is factory
settoread at B in the word BATTERY on the meter face
when the battery voltage measured with a volimeter s
225V
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INTRODUCTION

A field geophysical survey will be performed over the east portion of the site
(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 meta! deposits
and contaminants with high conductivity The survey will be based on 20 foot
station intervals If high readings (1 e, anomalies) are detected at adjacent stations,
then additional measurements will be obtained at closer intervals (s 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 (1e, 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 bunied drums,

- Define boundaries of trenches filled with ferrous containers,

- Locate ferrous underground utilities, such as wron pipes or tanks, and
the permeable pathways often associated with them, and

- Aid 1n 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 (1 e, high readings will be associated with large amounts of buried metal) and
will vary by one over the distance cubed (1/d3) for total field measurements (1 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 SOP #2A

TERRAIN CONDUCTIVITY SURVEY

Terrain conductivity 1s an effective, means of shallow subsurface investigation at
hazardous waste sites The method can be used to assess lateral and vertical changes
n the subsurface to locate buried wastes and to evaluate contaminant plumes

The method 15 based on the vanable electrolytic conduction of different subsurface

materials The vanation 1n conduction arises from differences yn motisture content,
density and chemical composition within subsurface materzals
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. SOP #2 (CONT)

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 1n the conductance of thosé materials In the case of buried
objects such as steel drums, these metallic objects should be far less resistive than
1 the soils in which they were buried Delineation of these changes can be of great
value in evaluating contanminant plumes and locating buried wastes at hazardous waste

sites

A Geonics EM3] Terrain Conductivity Meter will be utilized for the survey
Operating procedures and equipment specifications are included as SOP #2B

§
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SOP #2A
A OMNI 1V OPERATING PROCEDURES/SPECIFICATI
SUMMARY OF OPERATING PROCEDURES

Check battery for full charge -

Turn on "on" switch

Standardize gamma readings at 0 with "standardization” potentiometer 1n non-
contaminated area "Sensitivaty at 100"

Move to apparent contaminated area to detect response 1f no response, set
sensittvity to 10 and zero agan

When zeroed and detection 1s within the scale range, start at grid line +0 00

and proceed to stake +20' noting gamma reading Continue along grid lLines
at 20" intervals

During 2 grid line measurement, rechecks should be made on the previous gnd
hne readings This recheck procedure should be foliowed throughout the
program on the previous grid line

After the measurement program 1s 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

The magnetometer should be zeroed in the same area and rephcations of prior
anomalous readings should be a part of the calibration procedure
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S 0P #2a (CONT'D)

SECTION 1
GENRERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual describes the OMNI-IV Tie-Line magnetometer system
designed and ranufactured by EDA Instruments Inc. EDA Instruments
Inc.'s head office i3 located in Toronto, Ontario, Canada with
offices located in Denver, Colorado, U.S5.A., and distributor's
worldwide. This manual was written to asgigt 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 preoper maintenance and
understanding of all the features incorporated. The technical
specifications are given in Table 1.1.

l.2 PURPOSE OF THE IRSTRUMENT
The OMNI-1V is a portable, microprocessor-based magnetometer
system which is capable of measuring changes or contrasts in the
earth's magnetic field, The data i1s both gensitive and highly
repeatable.
The OMNI-IV is a multi-purpose instrument designed to operate
as;:
&. Tie-line magnetometer
b. Total field magnetometer
c. Recording base station magnetometer
d. Gradlometer
The primary purpose of the system is to:
* measure and store the magnitude of the earth's magnetic
field independent of it's direction.

Further detalls are given in Section 3 of this manual,
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S OP #2A (CONT'D)

Measurements are obtained by the use of a proton precession -
sensor carried on a pole to measure the magnetometer total field
magnifude. 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 18 protected

by a lith{um battery which also powers a real-time clock.

Along with the magnetometer data, the OMNI-IV gtores the
following information:

=line number

-position number

~date and time

~girection 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
modess

Spot Record -which assigns a record number to the
readings.

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

Auto Record -which assigns a line and position value
avtomatically incremented from the last
station using the station({position) spacing
entered by the operator. This allows the
operator teo increment or decrement the
position without pressing any of the line or
position keys,
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S0P #2A (CONT'D)

The standard OMNI-IV has the capability of storing up to
approximately 1300 readings consisting of a total field and
vertical gradient reading, and the assoclated 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 mode, 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 functionas.

L

The OMNI~-IV stores only tha 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 gystem 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 Peatures

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

0 9



S 0P {#2aA (CONT'D)

-

The OMNI-IV has been designed to accurately measure the magnitude
of the earth's magnetic field at the location of where the
meEsirement is taken., When the READ key- 1s pressed the previous
maghetometer total field reading is dieplayed followed by the new
magnetometer total field reading for your particular gtation, 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 1s recorded (le, The
direction the operator is walking). The station and line values
are stored using +/- designations. However, the data may be later
outputted using W,S,E or W signs (see Section 3 and 6).

Natural/Cultural Peatures. 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
accecssed using the SPECIAL key and is described on page 4-22 ¥4

this manual,
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S0P {#2Aa (CONT'D)

Magnetometer Features

«Polarizing Cycle. During this period the sensor or sensors
are energized. The OMNI-IV magnetometér 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 ke
increased. This method ensures that the sensor aliiyc
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, '

S8ignal Analysis Cycle. At the end of the sensor energiting

period, the signal decay cycle occurs. The precession
signal is monitored and the decay rate analyzed. This

" . precession Bignal 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.

|
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S 0P {2a (CONT'D)

Tuning Sequency. After the signal analysis period, this
new value becomes the basis for the next reading. The

_-measurement portion of the reading sequence occuples

typically 2 seconds.

Display Cycle, The selected parameter is displayed on the
liquid crystal display (LCD) for approximately 8,3 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 ©r another
command is keyed,

Note

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

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

Audioc 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 pericd 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. 1If 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 disgplay periocd
may be extended by pressing the same key or another key.
However, selection of a different key initiates a different
display response,

Statistical Brror Alarm. Following each reading, the
{nstrument computes the true statistical error of total
field reading. This value represents the confidence level
of data, A visual alarm may be triggered based on the
following criteria:

33
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SOP {#2A (CONT'D)

a4, 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 fleld flashes on and off. For

¥ -example, assume that this statistical error is 0.23 gamma

and the displayed total field is: 5793€.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 {s 2.3
gamma and the displayed total field is: 57936.4. In this
case, the 6 and 4 flash on and off, Plashing the two least
eignificant 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 Pine Tracking (Tuning) of Magnetometer Total Field
The OMNI-IV contains high technclegy circuits which alloew
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 +15% capture tuning
range from reading to reading is achieved. The capture
tuning range is defined as tha difference between the
previous and current readings relative to the previous
reading. BHowever, if a larger difference ia computed, the
instrument will warn the operator of this and further
measurements are inhibited automatically. The warning is
both vigual and audible, The displayed total fileld reading
is flashed on and off with an audio alarm to inform the
operator that the displayed value ie invalid, The value
displayed, however, is the previous total field value, and
should be changed manually to reflect the new tuning field.

Y26EOTIY
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S 0P {2A (CONT'D)

. APPENDIX A~l

FIELD MAINTENANCE

SENSQRS.

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 gascline 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 so do it in a well ventilated area and well away from
any open flame, A small dab of liquid gasket {(EDA uses Loctite
$15 sealant "gasket eliminator”) under the screws before
tightening down is recommended., Replace the rubber cap and test
out the sensor.

REMOTE SENSOR

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 ara the sensor
cells (there should be 13 to 14 ohms between them), Pin E i{s the
shield ground, there should be no connection between this and any
other pin on the remote sensor.

GRAD SFNSOR

Grad sensore have two sets of coils in them, Pins A and C are
one coil and D and F are the other. Both the cells 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 acroes Pins D
and F (no sensor connected}, Put the mode switch to TFM and try
and take a reading, You should gee 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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S 0P #2a (CONT'D)

With a grad console, use the GRAD position on the mode switch and
test across Pinse A and C as well as D and F, Results should be
gimilar as stated above.

If the console tests out OK its fine and i1f not, the problem is
prob&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 port of
problem, Visually inspect the connector before each day of use
to make sure that the connector shell (the bit that clamps onto
the cable) has not come loose from the connecter 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., 1If in doubt, do not use anything at all.
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SOP 2B
EM-31 CONDUCTIVITY INSTRUMENT
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QPERATING INSTRUCTIONS

The EM31 can be used both to measure the electrical
conductavity of the ground and to detect buried
metal objects  Section 2 1 describes the procedure
for measuraing ground conductivity and section 2 2
for buried metal detection

Ground Conductaivity Measurements

Initial Set-up Procedure

" Using the i1dentifying labels on the tubes select

the transmitter coil tube, align 1t with Tespect

to the main tube, ansert 1t and fix i1t 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 i1n 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 whale
cheching the zero posation). If a zero adjustment
1s requared 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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s 0 P #2B (CONT'D)

EM31 MANUAL
d) Align and connect the receiver coil tube to the main
- frame tube The instrument 1s now ready to proceed

with the functaional 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 1s off scale, 1.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
1s already correct, return the COARSE control to 1its
original position (one step counter clockwise) and
no further adjustment 15 necessary.

If there was a difference in the meter readings

taken before and after the COARSE control was

rotated onc step clockwise then a phase adjustment

1s required With the COARSE control an 1ts original
position adjust the PHASE potentiometer about 1/4 turn
clockwise and note the new meter reading. Rotate

the COARSE control onc step clockwise, take a rcadang,

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 2
clockwise produces no change in the meter reading. }g
23
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S OP #2B (CONT'D)

EM31

—

NOTE

c)

MANUAL

1f, on the other hand, the difference ain meter
readings was increased, the PHASE potentiometer
should be rotated 1n a counter clochwise direction
instecad and the procedure described above repeated
unti1l there 1s no change in the meter readangs
Always remember to set the CCARSE control back to
1ts original position This can be confirmed by
setting the Mode switch in the COMP position and
checking that the meter reads zero If 1t does not
tead zero, repeat steps (a) and (b}

To check the sensitaivaty of the instrument, set the Mode
switch to the COMP posation and rotate the COARSE contro
clockwlse one step The meter should read between 75%
and 85% (22 to 26 millimhos/meter) of full scale
deflection (inside black mark) It 1s unlikely that

the sensativity of the instrument will vary, howerer

1t may be useful to record the actual meter reading

for comparaison at a later date

Return the COARSE switch to 1ts original position and
the EM31 1s now ready to make ground conductivity
measuremecnts

When conductang the functional tests over ground

of higher conductivity than 30 millimhos/meter, the
Range swaitch should be set at the appropriate level
At whatever level the Range switch 1s in, the reading
taken 1in (c¢) should still be between 22 and 26 millimhos/
meter
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2.1.3

a)

b)

S OP {#2B (CONT'D)

MANUAL

Operating Procedure

Wearing the instrument with the shoulder strap

adjusted so that the instrument rests comiortably

on the hip as shown, switch the Mode switch to

the

OPER posit:ion an<Z rotate the Range switch so that

the meter reads ir the upper two thirds of the

scale

The {ull scale deflection 1s now 1ndicated by the

Range switch and thc instrument 2s reading the

terrain conductivity directly in millimhos per meter
- — -- ~--'! “.: .—’.’
e

N 0C s
m"“";ﬁ o é"#‘ =, *::;3
J% : ] ax . w2

The EM31 can be operated continuously while moving
from one measurement station to the neat however,

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

walking speed to obtaip greatest accuracy

Alternataively, to extend battery lifc the anstrument

can be switched on at each mcasurement station when

not using a recorder The operator will notice that
the type of integrator used results in a slight initial

overshoot of the neeale at turn on This 1s normal,

and thzt at least two scconds should be zllowed
turn on before the mezsurement 15 taken

40
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a)

b)

MANUAL -

Buried Metal Detectaon

Set-up and Operating Procedure

The inphase component of the magnetic field

1s significantly more sensitive to large mctallic
objects than the quadrature-phase component used for
ground conductivity measurements

The inphase component is readily measured with the
EM31 by simply taking the reading with the Mode
switch i1n the COMP position rather than in the
OPER posaitaion,

It 15 recommended that the 30 mmho/m range be used
since 1t usually gives adequate sensitivity, however
more or less sensitive positions of the Range switch
may also be used

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% of full scale deflection

1s 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 cxample, a sudden jar to

the instrument can result in a small positive or negative

change an the inphase reference level)

The survey 1s then carried out exactly as 1f the

|

conductivity were being measured.

TEGEOTRIV
pJo2ad UnupyY M3IW

41



31

Notes

]

(1)

(2)

S 0P #2B (CONT'D)

MANUAL

This lack of a true zcro reference should not

causc any serious problems since when usang the anphase
componcnt one 1s usually only looking for buried metalla.
objects

These will be cus:ily reccognizable by relatavely
localized meter deflections occuring either singly or
1n a series of responses depending on the number of
buricd objects, their spacing and depth of burial

The 20% offset should only be used when the inphase
component only 1s being measured continuously If

both conductivity (quuadrature phase) and inphasc
medsurements are bcainpy made at cach station the
procedure descrabed in 2 1 2 (a) should be used so

that accuratc ground conductivity measuremcents arce
obtained If negativc inphase measurements are obtained
one should check the inphase reference level and/or

the arca for buried metallic ob)ects or utilities

Similarly when the dual channel recorder 1s beaing used
there should be no zero offset as descrabed an 2 2 1
{(b) and the metcer reading sct to zero using the COARS:
and FINE controls as described an 2 1 2 (a)

A zcro offset for negative inphase readings can howervcer
be allowed for on the rccorder by settaing the zcro
position of the pen at some arbitrary positive value
when calibratang the recorder

INSTRUMENT CAl IBRATION

Prior to shipping, the i1nstrument 1s calibrated in the
factory to rcad properly If necessary, calibration
procedurcs arc easily carried out as described below

IMPORTARNT lhe most critical adjustment 1s the QT

(qusdrature fainc) potentiometcr which has been
precisely dadjusted at the factory

42
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3

2

MANUAL

Before any adjustments are made 1t s strongly
recommended that the instrument first be set up at
a fixed height over a known location and the ground
¢onductavaity carefully noted If this adjustment
1s misaligned the instrument will have to be
recalibrated over ground of known conductivity

Null Calabration

The zero settang of the EM31 can be rcadily set by
followang the procedure described in sectaon 2.1 1
{c).

Absolute Calaibration

Absolute instrument calibration 1s easily achieved if
an area of ground :s available of known and constant
conductivity down to the depth of penctration of the
anstrument. The procedure 1s simple, the instrument
15 located over the known arca 4t the usual operating
height (approximately Im) and the QF compensation
control 1s adjusted until the meter reads the correct
terrain conductivity 1f the ground conductavity

1s high the graph of Fig 3 must be used to correctly
set the instrument rcading

It 1s wise to malntain such an arca ¢s 4 calibration
check area even 1f the variation of the conductavaity
with depth at that arca 1s not accurately known

This 1s useful for cross cheching with future
measurements

Note

The QF and NULL controls are located under the

front panel Battery pack should be removed to have
access.
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SQOP #3
BACKHOE TRENCH EXCAVATION AND SAMPLING

Backhoe sampling 1n waste areas 15 preferentially used where drilling rig access may
be dafficult or where high hazard samphing such as bunied drums may be expected
Backhoe sampling 15 rapid, allows wide sample selection, reveals waste and soil
layering and can, through trenching, define the boundaries of waste pats

When the samphng site 15 selected, the brush 1s removed A Catapiller 235 tracked
crawler backhoe or equvalent with enclosed cab 1s preferred equipment for this
operations This backhoe 1s diesel powered and has a maximum of 23" vertical reach
The bucket will be of a ¢leancut type {(non-toothed) so as not to puncture buried
drums

The backhoe operator will follow the same safety precautions required for waste
contact acuvities 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 toc SO P #1)
If it 15 determined by the H & S Oificer that condiuons in the area warrant
additional protection, the next ievel of safety protection will be used (1e, Level C
or Level B) The backhoe operator will be 1n voice or radio contract with ground
personne! 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 mnal
excavatuon will be about & feet long and 3-4 feet wide As the excavation proceeds,
the topsoud or cover 1s placed 1n one pile and the waste, when uncovered, 15 placed
in a separate pile  All excavated matenals will be placed on 4 ml plastic sheeting
to prevent the spread of contamination Efforts will be made to deposit materials
1n order of excavation

During excavanon, 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 Observauons as to strata, so1l compacuon and similarity to
other excavatons 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 1s uncovered 1t 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 SOP #] Vapor Sampling Procedures

Waste will be sampled from the backhoe bucket or from the waste pile immed:ately
after deposit on the plastic sheeting and will be taken from the interior of the waste
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 nstance, a composite sample would be obtained from a visually
homogenous layer of sand, whereas, a grab sample would be obtained of the most
visibly contaminated soil around a leaking transformer
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SOP #3 (CONT)

A detailed description of these samples will be recorded Sample data will include
the following nformation, as a mumimum, soil consistency, color and general
appearance, free lhiquid accumulation, orgami¢c filins 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 matenal, 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 1s, the last
matenals excavated shall be placed first into the trench so that the original topsoil
layer covers the finished trench excavation All loose s01] 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 s coatinued at a new
samphng location Decontamination will consist of a steam or high-pressure water
wash The decontamunation process will occur m a previously identified
contaminated zone The resultant rinsate will be discharged to the surface A rinsate
sample will be obtained at the end of the trenching activities and analyzed for PCBs
to document backhoe decontamination

l
|
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SOP #4
URFACE SOIL PLIN

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 stamnless steel spoon 1n 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 so1l aliquot

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

7 Containerize sufficient sample to fill the sample jar

8 Ref1ll the excavation

In the event that more than one sample contaner 1s required for different analytical
procedures, the volaule fraction will be obtained first, followed by the semi-volatile,
pestucide/PCB, and metal fraction

Since shaliow samplings are often performed a great distance from the
decontamination area 1t 1s more efficient and equally effective to bring
decontamination to the sampling point

A large wheeled garden cart hined 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)
Solvents
Brushes, disposable wipes and gloves

Sample containers

o -3 O h

5 gallon open head bucket for dry wastes
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SOP #4 (CONT)

After each sample 15 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 15 contaminated with non-
water dispersable materials 1t will be cleaned with methanol Finally the samplhing
tool will be thoroughly rinsed with distilled water The disposable sampling tools,
1e, stainless steel spoons, will be temporarily contanerized in plastic bags

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

The gnd Jocation, measurement of hole, so1l 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 SO P #1 when sampling on-site

|
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SOP #5
SOIL BORING AND SQIL 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 1n
section 34 5 of the Work Plan

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

1

*6

##7

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

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

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

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

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

The cores will be split lengthwise down the middle vtilizing a stainless
steel spatula or spoon

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

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

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

Borings requiring the use of a dnill ng will be performed with a CME 55 truck
mounted rig {or equivalent} with 4-6 inch hollow stemmed avgers The following
procedures will be foliowed

1
2

*q

The boring will be augered down to the desired sample depth
Samples will be obtained out front of the auger flight or rotary bt
with a decontaminated Shelby tube or split spoon at the desired depth
interval

The sample will be extruded and the "slough” removed from the upper
portion of the core, vtihizing a stainless steel spoon or spatula

The cores will be sphit lengthwise down the middle utilizing a stainless
steel spatula or spoon
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SOP %5 (CONT)
**5 Soil types, visual observauions, discolorations, strong odoers, 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 decontarmnated 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 1n a 40 ml wial and sealed to decrease the
chances for volatiization

** Continuous monitoring will be performed during the soil boring
activities utihzing FID and/or PID instruments Measurements will be
recorded at the beginning and end of each soil boring and whenever
a sample 15 obtained

The boreholes will be filled with noncontaminated fiil material, 1 e, clay-rich soil,
cement, bentonite, 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 1n the contaminated areas away from site boundanies and exsting
drainage channels and swales

As stated 1n SOP #9, samples will be collected of the rinsate resulting from the
decontarmunanon of the equipment One sample will be obtained from both the
backhoe and auger flight at the end of the field activiies to confirm
decontamunation  Rinsate samples from the hand tocls, 1 e bailer, stainless steel
spatula, split spoon, etc will be obtained as field blanks per routine QA/QC
procedures

|
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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 muddie of a streambed with a stainless steel spoon or spatula The sample
will be obtained from the surface to a depth of | 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 15 a
cyhindrical device of either 4 inch or 8 inch diameter size with hinged bottom hLds
operated by a push rod The sampler 1s pushed into the sediment with bottom lids
open When a 2 nch or 4 inch penetration {(depending on bucket size used} 1s
reached, the lids are pulled shut, trapping the top 2 mnches 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 samphng data The sample will
be obtamned 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
15 not disturbed

After each sample 15 obtained, all equpment 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 SOP #9

Level D personal protection will be worn Respirators will not be worn unless PID
mnstrument readings are above 5 ppm in the breathing zone
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SOr =7
MONITORING WELL SAMPLING EQUIPM

In conjunctuion 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 samphing Specific conductivaty, pH, and temperature
measurements wall be taken after flushung and sampling

Water level measurements are determined to establish the direction of groundwater
flow and to determine the gradient of the potentiometric 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 m
determining piezometric surface

Specific conductance measurements allow approximation of groundwater somic
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

Mez;surement of pH will be taken with Cole-Parmer pH pen properly field cahibrated
with standards and adjusted to temperature The measurement will be taken i1n 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 wath YSI 3300 Series Conductivaty/Temperature Probe
Specifications listed 1n attached SOP #7-A

Cabbration This instrument will be recalibrated prior to each well sampling
event, following the calibration procedures in SOP #7-A

Electromuc Water Level Meter

QED Environmental Systems, Inc - Model 6000 with 150 foot flat tape
Specifications listed in attached SOP #7-B

Cahibration This mnstrument 1$ cahbrated at the factory Field calibration 1s not
required .

Cole - Parmer pH Pen

Model 5941-00

Specificanons listed in attached SOP #7-C

Calibration This instrument will be recalibrated prior to each well samplng
event, following the calibration procedures in SOP #7-C
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SOP #7-A
YS1 S-C-T-METERS

SPECIAL INSTRUCTIONS FOR USING YSI 3311X SCT PROBES

When using YSI 3311X SCT Probes with cable lengths greater than 50° a very small
but constant error 1n all conductivaty readings will be introduced by the extra cable
length This error may be determined as follows by shightly altering the standard
operating procedure when setting up the YSI Model 33 SCT Meter to make con-

ductivity measurements

SETUP
(a)

(b)

(¢}

(d)

Adjust meter zero (1f necessary) by turming the bakelite screw on the
meter face so that the meter needle coincides with the zero on the

conductivity (umhos/cm) scale

Calibrate the meter by turning the switch to red hine and adjusung the
meter needle wath the red line control to the red line on the scale If
this cannot be accomplished, replace the batteries

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 mnsigruficant on the X10 and X100 conductavity
scales The error has no effect on temperature and salinity readings

Put the probe 1n the solution to be measured and follow the standard
procedures shown 1n the YSI Model 33 instruction manual
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FYS 12 yeilow Springs Otic 45387 « Phone 513-767-7241

INSTRUCTIONS FOR YS! MODEL
33 AND 33M S-C-T METERS

Scientific Division
Yellow Springs Instrument Co . Inc
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S0P #7A (Cont'd)

GENERAL DESCRIPTION

Fhe ¥Si Model 33 and 3IM S C T Maters aie porisble batiery
powared Jransistonred nstiumenis designed to accurately measuis
sabinily conduchivily and tempetaluce Thoy use & probe consisting of
4 wmgged plasuc conducthwuy call and & pracion ¥SI thermisior

peraiure 207 ¢ ad m & single um
Conduchivity with the Model 13 Is axpressed ss micromhos/cent

25 pmhos/cm on 500 pmho/cm
ange

25 ymhos/cm on 5 000 pmho/cm
ange

250 pmhos/cm on 50 000
pmho/cm renga

7e

meter {pmhos/cmy with tha JIM it s milhisiemens/meter ImS/m) Tempersture Compansstion None

Thase are messuramentis of tha electricsl conductance the sempls
would show f messured beiwesn opponsile laces of g 1cm cube
{Conversion informanon t ymho/cm = 01 mS/m|} Salinny iz the
number of giams of sshi/ulogram of sempls (%o = parts per
thousandl This maasurement assumas the ssmple conlaina & stan Accuracy

Model 3IM Conductivity

Ranges 050 0500 05000 mS/m wih
Y51 3300 Series Piohes
42 5% max euor 8 50 500 and

datd sed waler seli mixture The sample lemparaivie la messured in
degreas Celsius

Sahmiy measursments sra manually lampersiure compensaled by
direct dial Conduchivity measursmenis st not Inmparalure compen
saled however a8 temparshwe funchion it prowwdad on the instrument
to ad with calculabon of cornrechons Also whaen Jusl lampersture
and condachwity sre hnown i1 1 poasible 10 calculate salinity and
when only lemperstura and sahruty s hnown o 15 possible o
calcuiste conduchivity

BPECIFICATIONS
Maodsel 33 Conductivity
Ranges 0 500, 6 8000 O 50000
umhos/cm wuh YSI 3300 Senes
Piobes (Hote The umho deng
nations on the melat ste »
shorthand form for  umho/em |
Accurscy 4 25% mex arror &1 500 6000
and 50000 plus probe
£30% man error a1 250 2600
] and 25000 plus probs
See Error Secuion

1 2

Temparstute Compensstion

Tempearstwre Compensation

5 000 plus probe

+30% max ewor 81 25 250 and
2 500 plus probe

See Evor Section

025 mS/m on 50 mS/m 1snge
25 mS/m on 500 mS/m ranga
250 mS/m on § 000 mS/m range
None

0 40 b0 in tamperstura 1enge of 2
1o +45°C

Above 4°C 109 %y 81 40 %e and
1 0 T %ho 81 20 *oa plus conduciviry
pioba

Balow 4°C £ 1 t %y 81 40 %60 #nd
10 9 %o at 20 %o plus conductvity
probe

See Ernor Sechon

02 %0 on O 40 4 range

Manrual by direct dal hom T 1o
+45*C

3
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Tamperatwre
Range
Acciiacy

Readabdy

Power Supply

Piobe

Accuracy

lnstrumen
Amineni Aange

OPERATION PROCEDURE
§F Setup

H-d AR Y j

SOP #7A (Cont'd)

2 10 +50°C

20 1*C a1t 2°C £06°C s 45*C
plus prohe

See Enor Sechon

4015°C at 2°C 10 £0237°C
45°C

Two 0 size alkahne batierias Ever

eady E95 or equivalent prowds ap
prouimately 200 s of operstion

¥SI 21300 Sesnes Conductivity/Tam

peralure Pigbe

Nominal Probe Constant K= 5/cm

¥ 2% al reading for conductivily and
salimty

Eergr of 20 1°C a1 0°C and
+0 3°C ar 40°C

Saustactory operanion Sia +45%°C
A masium esror of 10 1% of the
taathng pm °C change wn instrument
temperdhure can ocour Thes eror 1S
neqhgile ol the nstoumant o read
pusted to redhne lo: each reading

fal Adpust metar Jero { necassaryl by hmng tha bakehte
sciew on lhe meter lace 50 that the meter needle comcidas
wilh the tain an the conducuwity tcala

{Lbh Cahheate the meter by tusning the MODE contraf 10
REDLUINE and adpisiing tha REDLINE conirol 50 the mater

ORIV
P40224 unupy MIW

4
|

L ' - "6.' I

neadis Ynes up with the redling on the matar face 1l this
cennot be sccomplished 1eplece the batrenss
tcl Plug (he probe inio the probie jack on the side of the nstru

mant
id} Pul the probe w the salution to be massured [Ssa Piobe

Use )

Tomperstune
Set the MODE contiot 1o TEMPERATURE Read the
temparstura on the bollom scale of the metar n degrees
Cealsiss Allow pme los tha probe Ismparatuie o coms 1o
squitibriurn with that of the wale: belars reading

Salinity

(sl Transler the temperature reading liom Siep 2 to the *C
scate on the instrumeni !

b} Switch 1he MODE conirol to the SALINITY position snd
read sahnily on the sed 0 40 %50 meler tange

Ic) Dapress the CELL TEST button The meler reading should
fatt less than 2% if gresier the probe i3 louled and the
mepsivament 12 i atrar Claan the probe snd re mesture

Conductivity on Modsl 33 IModel IIM dats wre In

parentheses |

{8} Swetch the MODE cantrol 1o the X100 scela {f the teading
1t below 50 on the 0 500 range (5 0 on the 0 50 range!l
swilch (0 the X10 scale 1l the 1eading 15 suR below 50
1501 switch 1o the X1 scale Raad the meter scale snd
mulbiply the reading sppropnately The snswer 1 ex
peasted 0 pmhos/em {mS/m) Messuremenis sre not
tempsrstuiy companseied
Exsmple Moter Besding 24T7{24 )

Scale xo
Answaerl 2470 pmhos/cm
1247 0 mS/m)
5
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S0P #7A(Cont’d)

tb} When messunng on the X100 and X 10 sceles depress the
CELL TEST hution Tha meler raading should 2l lass than
2% f gredter the probe s fouled and the messurement 1
n gisar Clean the piobe and s massure

NOTE The CELL TEST does not function on the X1 acale

6 Error
The mamimum enos in a teading can be celculated by uning the
graphs n the following sections
11} Yemparaiurp

e
o The 1emperatore scale 15 designed to give the minimum
salily erior when the lamperature reacdings are used lo
compensate 3ahinily measwamenis
figure | shows total srsar for probe snd instrumaent versus
*C matar resding
rel-
tad
» - agaping
o-
-
'R ol
» L] -
”"c
Hanod 4 -
L) Figure 1
>
L 3
. 1 1 1 1 1
L] " J » L]
‘e ngapwe
Lb6EOTIY |

PJ40224 uiwpy MIw |

2,
Exsmple Meter Resding
Tatel Error
Accuracy

15°C
o4°C

15°C £ O 4*C lor probs
and wnstismeant combinad

12) Conducitvity on Modsl 33 (Model IIM dets ara in

perentheses §

Figurs 2 shows the worst cese conductivily anor es 8 func
tion ol the conduclwity reading lor the probe and 3w

meni combined

'y .
Flgure 2
0 |-
. | L 1 | |
] e e 0y iy el
bty o Sro
(e " ”» » - «}
=il s bente

Example Meter Raading
Scele
% Reading Error
Accurscy

3680 pmhas/cm (38 mS/m)
X110
+ 45%

3800 + 1682 pmhot/cm
1360 1182 mS/m}
tor probe snd mstiument
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S0P #7A(Cont'd)

131 Sabnsty

Tha salmly teathings sre a function of lampersiure and
comuctivity  ihmpeloia tha accwacy 5 3 lunction ol both

e tempetature scala and ympesahins conkol have been
de suped 10 aummee the 1amporainren ewnt contobulion to
Mu sabimiy enge The canr shown i Figurs 3 45 the t1otal of
the tempesatura and combiucivily probe  the tempeiature
acale anud the satomty scale evor

. % so_sc

119 4 ¢
.

LYY L]

Figure 3
ol .
. 1 ] i | ]
» " » »n "
& 00 fayvmily EFADING
Enample Meter Resding 10 0/00 @ 10°C
% of
Reading
Ercor 6 5%
ACCIHACY 10%0n £ 085 %0 lor ol
etrors combmned warst
ctase

pdodas uupy maw

CIACUITDESCRIPTION MAINTENANCE AND CALIBRATION
1 Description

The cucui 1s composad of two peris 3 mullivibssios and swrching
transistors The muluvibrator produces 8 square wavelorm volage
The square wave & spphad 10 wo switching lvansisiors They alier
nately spply two baitenes ol opposiie polanty 10 the probe 1hus
ptowding AC power which mimimizes polanzanion aflects The maler
15 1 serses with one batlery and measures the curent hiom 4 The
curreni from the battery 13 proporiional 10 the conduciance of the cell
Sahnety 18 massured in 8 specal rhnga conductmily cxcud which in
cludes » user adjusied lempersiiie compansator [n the tamperature
rediine and X1 pasitsons tha multvibirstor operaites a1 100 He in ihe
sabruty X100 snd X 10 poutions the multivibrator operates &l 600 ¥y
and vy theze ranges pustung the CELL TEST hution diops the haquen
cy 1o 100 Hz sllawing the operalor to judge the degree ol piohe
polangation

2 Maintensnce

The only mamtenance required 15 battary replscament Two D e
slhabine flashlight calts such »s Eversady E95 or equivalens will
provide 200 his of operstion Accuiacy will nol be mainianed o nnc
carbon D cells wre used Baltesy teplacement 135 indicatead when the
sedling pdjusimant canncl be accomphshed

Replace batigries every 3ix monihs 10 seduce the danger of cortosion
dus 10 leshy bstisnes To replace batienes remove the ux sciews
ftom the sear plate The batiery holdats are color coded The Positive
i+ butionl snd must go an red

3 Calibratlon of Mode! 33 IModel 3IM date are In parenthesss )
s possble lot the tampersiure knob (o hecome loose or shp lrom
s notmal powion In an emergeancy the dial can be 1e posihoned Iy
must be emphaswsd that this 15 an emergency procedure only anit
thal the insiroment should La renned to the laciory for proper
recalibratron a1 the sarhesi opporunity

9
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S0P §7A(Cont'd)
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!
3] Resd the temperstute snd conduciwity of the schutlon Dater ting horlrontally to the edpe of the gragh This detsrmunes the
mune the sabmity ol the soluhon by runnng » bine veriically on sehity for ths sample
the graph hom ttus conductance value unil ot ntersecis the Example 25 000 umhos/cm and 20°C gives & saliity of 17
apmopnate *C hne Linlwspolate 8s requied for lempersture {Example 2 500 mS/m and 20°C gives & sshaity of 17
baiween the given *C hnes) From thus intersechion extend a Ib) Remove the *C hnob swich 1o SALINITY sad turn the controf
shalt untl the metst needie indicalas the sahnity value deler
. muned in Step {8} in the example gwven the value s 17
N e fc] Switch 10 TEMPERATURE [Nole This semparsiure reading
CALINNA PON CHARE e we musl be the same a8 Step (8] o not begin agen &1 Siep (a) )
el RARNRARARRARNLARAN LALAS LALE) H 4 V4dd ) als TN Flace the knob on the conirol shaft Iwnhout tuining the conitol
|- ) w'e shall) with the knob poimer st the same temparature a3 the
» [~ -1 meisr seading and tighien boih sel screws securely
- d A1 surliest oppariumty recabbrste vaing the following procadure or
- F__ 1 we talurn ihe instrumaeni to fectory for service
- ] {al Set the msteumant Jor » salinily messurament as normad
L - tb} Subsitule 8 1000 uf capacior and 112 7 ohm O 1% 10lerance
» [ - resislor for the piobe
- o Connsct the tesistor end capseclior between the gresn wire and red
” E_ — wirs on the Jack conneclions mside the msiroment
tof T = " I
g : 2 onu?mns 1mrfl 'l
"l , - 2 1000 4
- y . 1%
s - ' =
g - RED WIRE
et beaelatirhaepsngnabansabnnondesenlase . o
[ ] 10 00 10 000 M o0 4 000 0
Pl ]
(o " oos s 000 ¥ -;o Lo ™
- -
t0 1
0S6EO0TIV
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it Turn the jempesaiure dhal unil the melar seads redhing
Now watalt the iempetaiire knoh weth the ateow at 25°C This s e
t o Wy ravhiation anly Aetun the insfiumeni to ihe laciory fof
pragw JecA lualinn

PRADBE

1 Desciption of Y81 3300 Series Conductwity/Tempsrsture
Proba

The ¥S1 1700 Seney Condur lnaty Probes are designed lor held use

v ey constactinn and design lor tugged Jccurate service

Each proha leatures 3 badt in celt constant of 5 0 (500 0/M) £ 2% a

nrersion Y51 thermistior temperature sensor of 0 1°C accurscy al

0 € and £ 0 3°C a1 40°C snd a low capscitance cohle assembly tes

mmating o 3 thige thermenal 025 dia phone type conneclor

the 1310 has 2 V0 h cable and the 3301 s 3 50 W version Other

tengihy are svadalie on specrd! order

s wohe has 2 sged PV C hody platmized pure mckel electiodes

anrd 3 durable rable providing resistance 1o a wile 1ange of waler

batns substances

2 Mamtsnance

fat Clramny
When the cell trst inthcales low readings 1he prohable cause 18 dilty

For siranger clesning 8 5 minute sosk in ¢ 1okuiton mada of 10 perts
distilled water 10 parls isoprapyl slcohol and 1 part HCl cen be used
Always ninss the probe shier clesmng snd belors storage
CAUTION Do not touch the electrodas insids the probe
Platinum black 1 soh and can be scrapad olf
i clesrung does not resiore the prohe performence e piatiniting 13
renuited
(b} Re Pistiniting

Equipment Aaguired —

(1} YSi §3140 Pletinizing Solution 2 1 or {3% platinum

chlionde dissolved in 0 025% leasd scetate soluvtion)

12) VSt Model 33 or 3IM § C T Metar

(3} SG ml glass braaker or equivaleni botile

{4} Dhstlled waler

Procedute —

{11 Clean the probe 83 in Saection {s) — sithet mathod

12} Place the cell n the beaker and add suihicient YSI #3140
solution 16 covar (he slectrodes Do nol cover the top of
the probe

(31 Plug the probe Into the Modet 33 or 3IM swiich 10 the
X100 scalw 10 pistinice the alectrode Move the probe
shghtly to obtsin sthe highest meter seading snd coniinue
platiping lor the sppracemste smae shown below

ws ais and orgamc maties aie the most Moeter Reading Time
:-:‘:l;“:::-‘u::;::: e flepasts ol 3 ’ pmhos/cm m8/m Iminutes)
For Lonyenent nosmal rleaning soah the electrodes lar 5 minutes 30000 3000 5
woth & lgrally avadahie hattunom e cleaming preparation such a3 25000 2 500 8
Dow Chemecal Bathroom Cleangt  Hongon Industnes  Aally Tie 20000 2000 8
Poscrlams andd Cheame Cleaner Johnson Was  Erwy  [nslant 15000 1 500 1t
Ch aner o Lysot Brand Basin Tub Tde Cleanes 10000 1 000 16

1S6E0RIV I
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8§ 0P #7a(Cont'd)

14} Afies the etapsed lime remove ths arobe and nnse in lrash
wales
151 Aefuen the sohuron to us conpiner 2 or of solution
should he suthcent lor 50 trasimenis
ic) Storage
i 1 best 10 store conductwily cells in deionited watar Calle
stored in wates require less lriaquani plabimization Any cell that
has been siored diy should be soaked in deionizad water lor
24 howrs belore use
3 Prabe Use
12} Ohsteuchians neas the probe can disturh readings Al lasst Iwo
nches of clearance musi be allowed from non metallic un
derwater objects Melallic obyects such as piers ov waights
shoutd be kept at least & wches hom the probe
Weighis are allachsd 10 the cable of the Y51 3310 and I3
Probes The Y51 3327 Weighus sie supplied n psns with &
iotal werghl ol 4 cunces per pan Should Wl hacoms necessary
10 add more weighl 10 overcome wales curtants we suggest
himitng the 16131 waight to two pounds {8 pairsl For weghts
n encess ol iwo pounds use an mdependent suspenson
coble In mither csse waights smust be kept at lenst & inches
sway lrom the piohe
e} Genile aguanon by raiseng snd lowsting the probe severs!
umes duning & measurement sngures tlow of specimen soly
tion through the probe and improves the me tesponss of the

temperaiyre sensor

4 Caft Colibretion & Standsrd Solutions

The ¥YSf #3300 Senes Cells are cabibistod 10 sbsolnie accuracy of
1 1 5% based on a s1andand solution Since the leiature on conduc
tivity does nol ndicate a connistanlly sccepled standavhtanon
melhard we have chosen tha 001 demal KCt solution methad 8§
driermuned by Jones and Beadshaw in 1937 33 0w standard Recent
lnll:qou as well as the ASTM standards concur with 1iws chowes

f 14

b
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The solullon is prepered by diluting 0 745 grams of pure dry KCl with
distiffed water untd the solution 12 1 kilogram The lably below shaws
the veluse of conduchvity this solution wauld have o the distitfed
walel were non conductive However since even high pursty dishited
walsr i slightly conductive the messured conductivity will be highet
by sn smount equal 1o the water 3 conduclwily

Conduciivity

Tompersture *C pmhos/em mS/m
15 1141 5 1142
15 1187 6 1168
1 ¥ 1193 6 1194
8 t219 89 1220
19 1248 4 124 8
20 1213 0 ; 1273
21 1299 7 1300
22 13268 1327
23 13536 tis 4
24 13808 1381
25 1400 1 1408
29 1436 5 1437
27 1463 2 1486 )
28 14909 149 |
29 15187 1549
30 1548 7 1547

Tha opersior mey use the stendsrd solution snd tha ¥abls 10 check sc
curacy of 8 cell s constent o1 to determing 8n unknown constant The
formuls 1s shown below

K- RiCy 4+ CY) RIS + 54}
e ' el .
10 (114
wharg K = Call constant
A = Messurnd resisisnce n |}
15
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5 0 P. #7A(Cont*d)

Ciom Conducuwiy in ymhos/cm
Cr = Conduchwily in gmhos/cm of the distillad water

used 10 make soluhon

5= Conductivity m mS/m
5§ = Conductivity i mS5/m of the disnlled waisr used

10 mahe the solulion

B C andC o0 5 and S) musi edher he determined at the same
temperaluse or conecied (0 tha s3me 1emperalure 10 make the squa
ion valul

Nota For tunther informanan on conduciwily and the above sisn
darnt wlosmation relat ta ASTM Siandards Part 2) — Siandadd
Meothouls of Tesy Joe Elecincal Conduchivily or Waser and [ndusinal
Wasie Waler —~ ASIM Desigoanon DI1115 64

Y5t MODEL 33 AND 33M USED WITH YSI 61A &4 and 87
OXYGEN METEAS

it the sabniy measusameni i3 o be used for sabindy correciion on the
S1A ihe reading should hie converied 1o Chlorostty The lormula i

Salnity *a O D3

PPM Chioiosy = T8 = 10

For these mstiuments tha 00 can he neglecied 10 the squation

smplibes 1o

oy 1 ]
PPM Cf = 55 w2 10
[ » " n e 5%
| | | | |
I i { ] )
0 S$000 10000 15000 0000 PPMLL

16
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For selinily corraction whan using ths Modsl §7 use the salmily
resding dwect from the Model 33 or 31IM Ho conversion i3

nocesssty
Mode! 33 and 3IM sshinity readings taken 1a conjunciion with Modal
54 dissolved oxygen restings can be used ta totrsct the Mode) 54 lor
sahruty and 10 make post messuremaeant sphity coreclions o dis
solved oxygen dats Cotrechion tables sre svailsbie from 1he factory

WARRANTY
Al YS! products ceiry & one yesr warranty on worhmanship and

parly enclusive of betterles Damsge through sccident mususe or
tempanng will be repaired ) » noming! charge
# you are expenancing ditficully with any YSI product b may be
totuened to an guthorred Y5\ desles for repaw even it tha wataniy
has sxpirad M you nesd laciory sssistance los any 1esson contacl

Seivice Depatliment

Yollow Spungs Instrumant Co Inc

PO box 279

Yollow Springs Oho US A

Phoos {513) 787 71241

.
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SOP 7B

ELECTRONIC WATER LEVEL METER

~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 1deal
for convenient, accurate field
use.

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

For lurther information contact

QED Environmental Systems Inc
PO Box 3726

Ann Arbor Michigan 48106

pi. I x X,

In Michigan (313) 895-2547 AMPLE PRO*®

Grounduater Sampling Supplies

@ Environmental
Systems Inc

63
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SOP #7C

pH PEN
SPECIFICATIONS
- Range 00to 140 pH
- Resolution 01 pH
- Accuracy +/~- 02 pH
- Battery 4 x 14 Y (DURACELL MP 675H or
equivalent)
- Battery life 1,000 hours
- Operating temperature 0to S0°C(32°F to 122° F)
- Size (L x W x H) 6" x 1-1/4" x 3/4"
- Cahibrauon By offset trimmer
- Weight 23 0z

OPERATING INFORMATION

Remove protective ¢ap

Turn on pHep by On-Off switch located on top

Dip pHep 1n solution up to immersion level Under no ¢circumstances immerse
above display Jevel

Stir gently and wait a few seconds If electrode 1s dry wait a bit longer
When not in use, switch off pHep and replace protective cap

Large d:fferences 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 1n tap water for a few manutes at least once a week

To change batterses, pull out the battery case and replace batteries

To recalibrate the instrument, dip 1n pH 7 solution and adjust the reading if
necessary by offset trimmer using a small screwdriver

|
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SOP #8
MONITORING WELL SAMPLING PROTOCOL

After monitoring wells have been developed to provide proper hydraulic connection
= -= between the well and the aqu:fer, 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

The well cap will be removed and placed 1a a clean area

The static water level will be measured, with a cahbrated 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
reproductibility

- 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 tep of the casing

- The data will be recorded according to the procedures included
in the GAPP

- The probe will be rinsed with distilled water after each use

The volume of water imuially contained in the well will be recalculated
from the formula V= (L-H) 3 14 1%, where V_ 1s the volume of water
contained 1n the well in 1 ft , L 15 the length of the well pipe 1n ft,

H 1s the depth 1n ft from the top of the casing to the water level, and
r 15 radius of the well casing in ft

Each well will be purged to the equrvalent 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 mamimum of 3 casing
volumes to be purged) Each well wall have a section of tubing or rope
dedicated for samphing The pump and/or basler will be ninsed with
distilled water between wells Note Representative samples of the
rinsate from the decontamination procedures will be obtained for field
blanks

Samples will be collected 1n glass bottles The volatle organic bottles
will be collected immediately after purging There will be no air space
1n volatile orgamics bottles {In the event that the well recharges slowly,
1e, momtoring well No 5, the YOA wvials will be 1ninally filled The
other containers will be filled with a portion from each bailer ) The
samples will be iced for transport

65
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S.OP #8 (CONT)

7 Field analyses for temperature, pH, and specific conductance will be
performed at the pownt of sampling with calhibrated equipment {see
SOP »#7) ’

8 The well cap will be placed on the well

9 All sample bottles will have been laboratory washed

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

Recordkeeping procedures will be 1n accordance with Section 7 of the
QAFPP

The rinsate from any purging or redevelopment operation will be discharged to the
ground surface The discharge will be controlled so that there 1s no run-off from

the site

*

10

11
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SOP #9
PERSONNEL AND EQUIPMENT DECONT TIQN

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

= .~ tape These wiil be )

- The Exclusion Zone which will be the actuval waste area or where
contamination couid 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 Contammauocn
Reducuon Zone and must remove all contaminated gear and thoroughly wash boots
in the provided boot wash tubs After washing and nnsing 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 Contammnation Reduction Zone to the Clean Zone Details of
Personal Decontamination are found in the Health and Safety Plan, Section 14

Hand sampling equmipment, 1e, 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 rinsates 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 beginnming any
field activities, between sampling locations {1 e , boreholes, trenches, etc } and after
completion of field activities with a steam cleaner or high pressure wash The
ninsate will be discharged onto the site surface within a known contaminated area
Samples of rinsate from the backhoe and auger flights will be collected for chemical
analysis to document decontamination Rinsate samples from the hand tools, 1¢e,
bailer, stainless stee! spatula, split spoon, etc will be obtasned as field blanks per
routine QA/QC field procedures

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

67
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APPENDIX B
QUALITY ASSURANCE PROJECT PLAN
FOR THE

MISSOUR! ELECTRIC WORKS
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PREPARED FOR
MISSOURI ELECTRIC WORKS PRP COMMITTEE

BY

ROLLINS ENYIRONMENTAL SERVICES (FS), INC
TECHNICAL AND ASSESSMENT DIVISION
9000 GULF FREEWAY, SUITE 245
HOUSTON, TEXAS 77017

JUNE 22, 1989
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APPENDIX B
QUALITY ASSURANCE PROJECT PLAN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
MISSOURI ELECTRIC WORKS
JUNE 22, 1989

Concurrences

Approval for Rollins Environmental Services (FS), Inc

Name Dr Joe Dauchy

Title RES-FS National Techmical Duirector/MEW Quality Assurance Officer
Signature Date

Approval for Rollins Environmental Services (FS), Inc
Name Rick Smuth

Title MEW Program Manager

Signature Date

Approval for Rollins Environmental Services (FS), Inc
Name Willilam C Looney

Titlé MEW On-Site Coordinator/Health and Safety Officer
Signature Date

Approval for APR Laboratories, Inc
Name Sammy Russo
Title Laboratory Director

Signature Date
Approval for Implementation

Title

Signature Date
Title

Signature Date
Tatle

Signature Date
Title

Signature Date
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20 INTRODUCTION
21 PURPOSE AND SCOPE

The purpose of this Quality Assurance Project Plan (QAPP) 15 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 Missour: Electric Works Remedsial Investigation and
Feasibility Study (RI/FS) This plan describes the requirements for orgamizing,
planning, performing, reviewing and documenting activities whuch affect the quality
of work conducted on the MEW site by personnel, consultants and subcontractors
of RES-FS This plan 15 intended to incorporate the requirements of EPA The
scope of this plan includes field sampling, analytical testing, equipment maintenance,
data reduction and reporung

The MEW project QAPP as presented herein apphes to all work performed by
RES-FS and subcontractors as authorized by the MEW PRP Commuattee, whether
performed at the site or 1n any office or laboratory, as well as the services and/or
items provided by RES-FS personne! which affect the quality of elements in the
authorized work

22 DISTRIBUTION CONTROL

This QAPP and all documents that affect the referenced quality assurance
requirements are controlled documents The Program Manager 1s 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 1s the responsibality of the Program Manager and the Qualty
Assurance/Quality Control Officer to connnually momtor title and funcuon changes
and 1ssue or c¢ancel the QAPP and documents 2as personnel change

Acknowledgement of receipt of the documents, and of receipt of revisions of the
documents are recorded by the document holder sigming an appropriate Receipt
Acknowiedgement form and returming 1t to the Program Manager for inclus:on 1n 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 10 whom the
document or revision 1s assigned

The holder of each controlied document 15 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

|
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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

Rick Smith, RES-FS Program Manager, Missour: Electric Works Project

Acknowledgement of Receipt of "QA /QC Plan Missour1 Electric Works
Site Project, Rollins Environmental Services (FS), In¢c ™

I hereby acknowledge receipt of QA/QC Plan No
I understand that this Plan 15 the property of RES-FS and 1s assigned on a loan basis

It 15 my responsibility to maintain this Plan current by replacement with revised
copies as they are 1ssued

I will promptly surrender this Plan upon request of the RES-FS Program Manager
or whenever 1 no longer have need of the Plan because of reassignment from the
Project, retirement, termunation of employment, or cancellation

ACKNOWLEDGED BY

(Signature)

(Date)

PLEASE RETURN THIS COMPLETED ACKNOWLEDGEMENT TO

Rolhins Environmental Services (FS), Inc
9000 Gulf Freeway, Suite 245
Houston, Texas 77017
Attn  Rack Smith, MEW Program Manager

896£0TYV
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ACKNOWLEDGEMENT OF RECEIPT OF REVISED QA/QC PLAN
ROLLINS ENVIRONMENTAL SERVICES (FS), INC
Maissour: Electric Works RI/FS PROJECT
QA/QC PLAN

TO Rick Smith, RES-FS Program Manager, Missoun Electric Works Project
FROM
SUBJECT Acknowledgement of Receipt of "QA/QC Plan, Revision
Massour1 Electric Works Site Project, Rollins Environmentai 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
e have been destroyed

ACKNOWLEDGE BY

(Signature)

. (Date)

PLEASE RETURN THIS COMPLETED ACKNOWLEDGEMENT TO
- Rollins Environmental Servaces (FS), Inc
9000 Gulf Freeway, Suite 245

o Houston, Texas 77017
¥ Attn Rick Smuth, MEW Program Manager
A
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30 PROJECT DESCRIPTION
31 SCOPE

The scope of services for the MEW RI/FS to be performed by RES-FS 1s divided
mnto three conceptual phases as follows

Activaties Anticipated Dates

Instial Actrivities 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/fimish 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 1s to perform a RI/FS to determine the spatial
extent of contamination at the MEW site, and to develop and evaluate remedial
action alternatives appropnate for site remediation Al tasks and subtasks are direct-
ed toward accomplishment of this objective

The site investigation for the MEW site wiil be performed in two phases 1n order to
characterize the degree and extent of contamination at the site APR Laboratories
will conduct the required chemsical 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 vahidation
Internal QC checks

32 INTRODUCTION/BACKGROUND

The Missour: Electric Works Inc facality 1s a 6 4 acre site located tn an industrial
area of the southern portion of Cape Girardeau, Missouri, on Missours Highway 61
(Figure 3 -1) The approximate legal description of the site 1s the SW 1/4 of the
NW 1/4 of Section 12, Township 30 North, Range 13 West, in Cape Girardeau
County, Missour: The approximate site dimensions are 349 feet north-south by 798
feet east-west
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PROJECT ACTIVITY LIST

MEW RI/FS
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The MEW site 15 saituated in the hills along the valley wall just west of the
Mississippr Raver flood plain, approximately 1 5 miles west of the Mississippr River
Intermittent run-of f 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 | miles and enters the Mississipps River

Missour1 Electric Works sells, services, and remanufacturers electric motors,
transformers, and electrical equipment controls Duning 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 o1l was filtered through Fuller's earth and an estimated 90 percent was
reused The remaiming 10 percent reportedly was disposed

MEW has been at 1ts 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 o1l that has been discarded 1n this period was estimated to be
28,000 gallons In 1984, approximately 5,000 gallons of waste o1l 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 15 an open field, portions of which
are littered with various objects including old transformers, empty drums, oid pallets,
and trash (Figure 3-2} The MEW property has been found to be contaminated with
Arochlor 1260 polychlorinated biphenyls (PCBs) The PCB contamination 1s a result
of past handling and storage procedures of the transformer fluads on site

Two major sampling efforts were conducted by the E & E/FIT at the Missoun
Electric Works site  The first investigation, performed in October 1985 under
Technical Directive Document (TDD) # R-07-8509-04, principally involved on-site
surface so1l sampiing 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 samplng effort detected significant surface
contamination within the site boundary Contamination was found in 96 of 104 on-
sne samples analyzed

The second investigation, performed in July 1986 under TDD # R-07-8509-04B,
involved subsurface sampling (0 to 4 feet deep) at vanious intervals, of f-site surface
soil sampling, and off-site drainage channel sediment sampling This investigation
extended the areal extent of the surface samples collected 1n the minal investugation
beyond the perimeter of the MEW property The surface water and sediment
associated with the drainageways downgradient from the site also were sampled
This sampling indicated that there were areas where PCBs had magrated 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 Durning the ESI six (6) wells were 1nstalled and sampled Well nos 3 and 5,
located 1n the southeast corner of the site, contained 3 9 and 3 5 ug/t (ppb) PCBs,
respectively The wells were resampled during October 1987 The purpose of this

!
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sampling event was to obtain filtered and unfiltered samples to determine if their
previously reported PCB concentrations were attributable to soal parucles or
sclubihized 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 contarmunation 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/l and 3 2 ug/l 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 1n this sample at the 05 ug/]
detection himit

33 PROJECT MILESTONES

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

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

34 DATA USAGE

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

- Define the pathways of mgration from the site

- Define onsite and offsite physical features and facilities that could
affect contaminant migration and contaminant c¢leanup

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

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 remed:al action alternatives

vL6E0TIV
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-t 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 15 detailed in Section 3 of
the Work Plan and Section 6 of the QAPP Specific RI task objecuves are listed

1 Project 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 deliverables

- Staffing plan, 1dentif ying 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 techriques, and
- Idenufication 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 actuvities and establish
a system for emergency response He will also identify local hosptals and/or
emergency centers and acquaint theiwr personnel with potential hazards that
might be encountered The completion and approval of these activaities 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 hastorical study survey will be
performed to identif'y additional areas of concern The data obtained from the
survey will be uuhzed 1n the selechon of additional site investigative activinies
and/or the selection of sampling locations

3  Site Mobjhzation (Task 300/310) Several work tasks will need to be
performed during the phase [ and II site mobilizations These tasks include

- The locations of the van, office trailer (aif 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 mn the contarmination reduction zone

4 Topographic Survey (Task 400) Durning 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 |
mobilization Temporary wooden stakes, 3 feet hugh 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 Gegphysical 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 wvisual observiations 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
utihized to determune areas which need further investigation for potenttal PCB
and volatile organic contamination

8 Shallow Subsurface Investigation (Task 800) Shallow so1l samples will be
obtained from the septic tank drain field located north of the MEW process

building, the areas north, east, and southeast of the process building and
additional areas potentially impacted by discharge from the MEW process
building The samples will be analyzed for PCBs and the volaule organics

9 Surface Soil Samphing (Task 900/910) Utihizing the existing analytical data,
m combination with a geostatistical model, surface soil sample locations have
been designated in order to define the !0 ppm action line for PCB
contamination The data from the analysis of the samples will be mput mnto
the model and evaluated to determune the adequacy of the data and
recommendation for additional sample locations

8L6E0TIY
pJ022.4 UIWPY MIW



b ac

1

33

Section No  _3
Rewvision No _]__
Date _06/22/89
Page 10 of _15

10 Sediment Samphng (Task 1000/1010) Sediment samples will be obtained
to determune the extent and potential for further contamination to off-site
areas resuiting from several migration pathways, such as, surface water run-
off, air transport and shallow subsurface migration This snformation wili also
be utiized 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 Jeachate
and/or to remedsate 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 hmit of groundwater contamination, if 1t exists, and to
determine the need for addressing remedial alternatives for the control/removal
of groundwater contaminants

12 Soil Boring for Depth Profiles (Task 1200) The soil boring activity
program includes drilling tharty two (32) soil borings around the site  This
program 1s designed to meet the following objectives

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

- Evaluate the potenual for future soil and groundwater
contamination

Representative soul samples will be obtained for chemical anatysis The results
will be utilized to determine the extent of subsurface contamination and the
potential for the movement of contaminants 1n the subsurface The samples
will be chemically analyzed for PCBs, TCA, TCE and methylene chlonide

13 1l Properties Evaluation (Task $300) Soil samples will be obtained to
depths of cne foot to characterize the three expected soil types or properues
that could impact remedial aiternatives 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 Analvsis (Task 1400/1410) Testing which wiil be conducted
during the RI will inciude field, chemical laboratory, and geotechnical
laboratory determinations The results of the testing will be the basis for
which all feasible remedial alternatives are evaluated

MONITORING NETWORK DESIGN AND RATIONALE

The remedial investigation includes several tasks and subtasks which specify the
monitoring or sampling of the site The nvestigation is designed to identfy the
nature of the wastes, the volume and distmbution of wastes, target receptors,
contaminant pathways and extent of off-site contamination in order to determine and

|
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= =% assess feasible remedial alternatives Details of the monitoring network are included
in the Work Plan

36 SAMPLE MATRICES AND ANALYTICAL PARAMETERS

Table 3-2 15 a summary of all anticipated sampling and analyses for the anticipated
Rl activities at the MEW site  The blanks, duphcates and spike samples required are
summarized 1n Table 3-3 Table 3-4 15 a listing of the volatile organic compounds
Table 3-5 15 a histing of chemical and physical parameters which will be performed
for Task 1300 (So1l Properties Evaluation)
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TABLE 3 2
AMALYTICAL SUMMARY
MISSOURL ELECTRIC WORKS RI/FS 1
Yy
EST
TASK TYPE OF SERVICE QUANTITY (a) PARAMETERS
&00 SUBSURFACE SOIL/WASTE 9? PCBs (AROCHLOR 1260} CASTM 3304 77)
VOLATILE ORGANICS (EPA 8240)
VISUAL CLASSIFICATION
800 SUBSURFACE SOIL 18 PCBs (AROCHLOR 1260) (ASTM 3304 77)
VOLATILE ORGANICS (EPA B240)
VISUAL CLASSIFICATION
900,910 SURFACE SOIL (b) 48 PCBs (ARQCHLOR 1260) (ASTM 3304 77)
VISUAL CLASSIFICATION
100071010 SEDIMENT SOIL (b) 113 PCBs (AROCHLOR 1250) (ASTM 3304 77)
VISUAL CLASSIFICATION
1100 GROUNDUWATER .3 PCBs (ASTM 3534 85)
VOLATILE ORGANICS (EPA B240)
FLELD DETERMINATIONS pH, TEMPERATURE,
SPECIFIC CORDUCTANCE
1200 SOIL BORINGS 128 PCBs (AROCHLOR 1260) (ASTM 3304 77) .
TRICHLOROETHANE, TRICHLORGETHYLENE, i
METHYLEWE CHLORIDE (EPA 5030 + 8010)
VISUAL CLASSIFICATION
1300 SOIL 12 BTY (ASTM D240 &64), DENSITY (COE EM11%0 2 1906), CEC

(EPA 9080), PARTICLE S12E 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,
Mg, ¥n, Hg, Nr K, Se, Ag, Na, In)
VISUAL CLASSIFICATION

A PROJECTED QUANTITIES, ACTUAL NUMBER OF SAMPLES MAY CHANGE DASED UPON FEELD CONDITIONS AND PHASE | AMALYTICAL RESULTS

e ESTIMATED QUANTITIES BASED ON PHASE | PROJECTIONS ONLY

THE QUANTITY OF SAMPLES WHICH WILL BE DOTAINED

DURING PHASE I[ 15 DEPEWOENT UPON THE PHASE 1 ANALYTICAL RESULTS

C AS REFERENCED N GEOTECHMICAL TESTING JOURMAL, VOL 6, MARCH  DECEMBER 1983
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TABLE 3 3
SIHHARY OF BLANKS AND DUPLICATES
HISSOUIR]D ELECTRIC WORKS R1/FS

TASK TYPE OF SAMPLE PUFLICATES BLANKS (¢) SPIKES
400 SUBSURFACE SOIL/VASTE (¥} 1 1 1
800 SUBSURFACE SOIL (18) 1 1 1
900/910 SURFACE SOIL (48) & 4 L)
100071010 SEDINENT (113) é é &
1100 GROUNDUATER (6) 1 1 1
1200 SOTL BORINGS (128) T 7 7
1300 soiL {12) (d) 1 1 1

(#) ESTIMATED TOTAL NUMDER OF SAMPLES, EXCLUDING BLANKS DUPLICATES AND SPIKES, SHOUMN IN PARENTHESIS,
ESTIMATED QUANTITIES BASED ON PHASE ) PRDJECTIONS OMLY

(b} ADOITIOMAL SAMPLE VOLUHES WILL BE OBTAINED FOR THE REQUIRED OC AMALYSES
{¢) FIELD EOUIPHENT BLANKS AHD TRIP BLANKS

(d) SPIKES AND/OR BLANKS ARE NOT APPLICABLE TO PHYSICAL PARAMETERS, SUCH AS, BTU, DENSITY,
CEC, PARTICLE S17E DETERMIWATION, THERMAL CONDUCTIVITY, X MOISTURE AND ATTERBERG LIMIYS
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TABLE 3-4
YOLATILE ORGANIC LIST
CAS
VOLATILES NUMBER
1 Chloromethane 74-87-3
2 Bromomethane 74-83-9
3 Vinyl Chloride 75-01-4
4 Chlorethane 75=-00-3
5 Methylene Chlonde 75-09-2
6 Acetone 67-64-1
7 Carbon Disulfide 75-15-0
3 1,1-Dachloroethene 75-35-4
9 1,1-Dichloroethane 75-35-3
10 trans-1,2-Dichlorethene §56-60-5
11 Chloroform 67-66-3
12 1,2-Diuchloroethane 107-06-2
13 2-Butanone 78-93-3
14 1,1,1-Trichloroethane 71-55-6
15 Carbon Tetrachloride 56-23-5
16 Yinyl Acetate 108-05-4
17 Bromodichloromethane 75-27-4
18 1,1,2,2-Tetrachlorethane 79-34-5
19 1,2-Dnuchloropropane 78-87-5
20 trans-1,3-Dichloropropene 10061-02-6
21] Trichloroethene 79-01-6
22 Dibromochloromethane 124-48-1]
23 1,1,2-Trichloroethane 79-00-5
24 Benzene 71-43-2
25 ci1s-1,3-Dichloropropene 10061-0)-5
26 2-Chloroethyl Vinyl Ether  110-75-8
27 Bromoform 75-25-2
28 2-Hexanone 591-78-6
29 4-Methyl-2-pentanone 108-10-1
30 Tetrachlorethene 127-18-4
31 Toluene 108-88-3
32 Chlorobenzene 108-90-7
33 Ethyl Benzene 100-4]1-4 —_—
34 Styrene 100-42-5
35 Total Xylenes
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PARAMETERS FOR SOILS PROPERTIES EVALUATION
PARAMETER METHOD
BTU ASTM D240-64
Soi1l density testing (wet or dry) COE EM 1110-2-1906
Cation exchange capacity (CEC) EPA 9080

Particle size determination

(s1eve analysis and hydrometer analysis)
Thermal conducuvity measurements
Natural moisture content

ASTM D422-63
*
ASTM 2216-80

I

"

Soil pH EPA 9045
Chlornide concentration EPA 9251
Atterberg limits (iquid and plastic hirmats) ASTM D4313-84
Metals concentration i
- 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 EFPA 7760
- Sodium EPA 7770
- Zinc EPA 7950

L2

As referenced 1n Geotechnical Testing Journal, Yol 6, March - December 1983

Acid extration per EPA Method 3050

|
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49 PROJECT ORGANIZATION D RESPONSIBILITY
41 OVERALL RESPONSIBILITY

The Program Manager 15 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
Commuttee, EPA and MDNR and will have responsibility for technical, financial and
scheduhing 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-
tive, will act as the point of contact

The organization of key persennel assigned to the project is presented in Figure 4-1
Resumes of key project individuals are included in Attachment 4-1

42 MONITORING AND SAMPLING OPERATIONS AND QC

The subcontractors, and theuwr specific project task(s), which will be utilized 1n the
momtoring and samphng field activities are listed below

SUBCONTRACTOR EIELD TASK

McCletland 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

43 LABORATORY ANALYSES AND QC

RES-FS has retained APR Laboratories of Dickinson, Texas to perform the analyses
of chemical parameters identified mn Table 3-2

The soil testing laboratory of McClelland Engineers, located in Houston, Texas
will perform the testing of sl parameters identfied in Table 3-2

G86EO IV
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44 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 analyucal program for the Missoun Electric Works project has been prepared
by RES-FS 1n consultations with APR Laboratories and McClelland Engineers This
program {analytical, methodelogy and QC) 1s presented for review and approval by
the EPA Region VII QA Officer

45 QUALITY ASSURANCE
4 51 Overall QA Responsibnlity

The Program Manager has overall responsibility for establishing the QAPP and for
1its 1mplementation 1n 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 1s performed 1n 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 aill RES-FS field staff and subcontractors are in ¢om-
phance with all field requirements of the QAPP

4 53 Laboratory QA Responsibility

APR 15 responsible to the Program Manager for completion of the analytical tasks
and QAPP activaties McClelland 1s also responsible to the Program Manager for
compietion of the soil testing acuvities 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 acuvities 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
Missour: Electric Works project

After the field work has been completed and the chemical analyses and soil testing
are completed and assessed, a frnal quality assurance report will be prepared to be
included 1n the final RI report The report will summarize the QA and audit
information, indicating any corrective actions taken and the overall results of the

U ""-"PV Maw ]
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T <* QAPP The Project QA/QC Officer, 1n coordination with the APR and McClelland
Quality Coordinators, will prepare the summary

46 PERFORMANCE AND SYSTEMS AUDITS

Internal audits are performed to review and evaluate the adequacy of the QAPP, and
to ascertain whether 1t 1s being completely and wniformly implemented The project
QA Officer 1s 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 Missour1 Electric Works
project

’
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50 QUALITY ASSURANCE OBJECTIVES

The overall objective of the Missour: 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 1s subject to some error such as inability to collect samples,
sampling analysis errors, faulty selection of sampling sites or nappropriate data
reduction Control or recognition of these errors 1s important 1n analyzing the data
and 1n preparing the final summary Establishing appropriate levels of control over
sources of error and quantufying these errors when possible will assist 1n assessing the
mmpact of errors on the project

51 QUALITY ASSURANCE OBJECTIVES

Qualrty 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 obtaimned are as follows

Accuracx

Accuracy 15 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 examinabion of field and trip blank analyses and laboratory matrix spiked
sampie analyses Field blanks measure the bas 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 1n Section 53  Accuracy measures are not meanmgful for the
screenung  tests conducted i 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 geotechmucal testing do not discuss accuracy in the
proposed methods Such measures are not apphcable based on the hetero-
geneity of the samples collected, 1 ¢, a matrix mean (X) may vary sigmficantly
due 1o the mherent nature of the samples Statements of expected accuracy ¢an
not be made due to this large varance in samples

Precision

Precision 1s the measure of the variability of individual sample measurements
Precision will be inferred through the use of duplicate samples 1If duphcate
samples contamn 1dentical contamunant concentrations, any varmability in the
laboratory analyses must be due to vanability induced by samphng, handling,

686£0 Y
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or laboratory procedures Acceptable precision values are dependent on the
sample matrix and are discussed in Section 53  Precision values for field
screening are not meaningful based on the lack of reproducibility of the
samples Field screeming 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 matenals

Completeness

Completeness 15 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 15 usually expressed as a percentage

RES-FS’ goal for this project 1s 100% completeness However, site access,
sampling protocol problems, analytical problems, and the data vahidation process
can all contribute to mussing or suspect data

Comparability

Comparability expresses the confidence with which one set of data can be
compared with another  Comparabihity can be related to precision and
accuracy as these quantities are measures of data rehiability At thus site, no
atternpt will be made to quantify the relative rehability 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 1n consistent units to allow for easy comparisons

Representativeness

Representativeness 15 the degree to which a set of data accurately reproduce
the characteristics of the population 'Data 15 usually considered representative
if the sample distnbution 1s within statistically defined bounds of the
population mean and variance

Representativeness will be controlled by the prehiminary data assessment and
by performing all sampling 1n a meticulous manner 1n strict comphance with
the procedures described in this document and in the Standard Operating
Procedures (SOP's) found in Appendix A

FIELD DATA QUALITY OBJECTIVES

The field data quality objectives can be broken into two major segments, those
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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]  Monitoring well samphng
2 Air Monitoring

These activities will provaide 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 Calibrauon of the field equipment, as noted 1n 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 apphicable

The following media will be sampled during the Missour: Electric Works site RI

1 Soill

2 Sediment

3  Groundwater
4 Aur

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 wdentify the compounds present and the
respective concentrations

Field duplicates, field blanks, and trip blanks will be collected and submuitted 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 anaiyzed to check for
systematic errors 1n the sampling and analytical procedures and ambient site
conditions

The following paragraphs discuss the DQO's for each sample media
So1l_Sampl

So1l 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 so1l classification data will also be generated
These data wall be used to assess the spread of contamination through the souls
and to evaluate potennal remedial activities for the site

Soil samples will be collected according to section ¢ and to the SOP’s
described 1n Appendix A Laboratory analysis will follow the procedures
discussed 1m this document DQO's for the laboratory will be discussed 1n
Section 53

Accuracy and precision of measurements obtained during field observations are
not apphcable due to the semi-quaiitative/quantitative use of the data
Representativeness will be controlled by careful documentation of the sampling

1660 TV
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location and by following the SOP as descibed Deviations from the
sampling procedures will be described 1n the field log book

Sediment Samples

Sediment samples will be collected from the dramnage 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 60 and SOP #6
Representativeness will be controlled by proper documentation of the sampling
locations and careful attention to the appropriate SOP Samphng 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 quahitauve and quantitative
data to assess the extent of groundwater contamination The data w:ll be used
to evaluate needed remedial activities 1n the feasibality study

Groundwater samples will be collected as described 1n Section &0 of this
document and SO P #7 Samples will be field screened for pH, temperature
and conductivity Laboratory DQO’s are discussed in Section 53 Accuracy
of the field screerung will be confirmed with pre-activity and post-activity
calibration of the instrument Representativeness will be controlled by the
prelimmunary existing well assessment and attention to appropriate sampling
procedures Sampling deviation will be noted in the field log book

Arr Sampling

Semi-qualitative/quantitative air samphng will be imtially conducted utilizing
a PID and/or FID to determune the areas of concern The results from the air
quality survey will be used to determine the general air quality and personal
respiratory profection requirements Additonally, awr samphng will be
conducted during field acitivities which disturb the on-site soails The resultant
data will be utilized to determine abatement requirements during potential
remedial activities which disturb the soil/waste

ANALYTICAL LABORATORY DATA QUALITY OBJECTIVES

All groundwater, surface water, s¢il, and sediment samples will be analyzed by APR
Laboratories using ASTM and U S EPA procedures The quahty assurance goals for
these analyses are established in the procedures included as Artachment 9-1 and 7-1

26650 IV
P40924 UIPY MIW



K

Section No  _5 _
Revision No _1_
Date _06/22/89
Page 3 of _13

54 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 1dentif ying the samples used for matrix spikes and matrix spike
duplicates, the surrogate spikes and the percent recoveries and laboratory duplicates

§5 ACCURACY AND PRECISION

The quality control hmuts of accuracy and precision for organic analyses are shown
in Tables 5-2 and 5-3 Table 5-2 lists the orgamic surrogate spike recovery himits
for volaules for water and soil/sediment matrices Table 5-3 lists the matrix spike
recovery himits for water and soil/sediment for volatiles These coantrol limats 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

56 METHOD DETECTION LIMITS
The method detection limats for the orgamc parameters momtored are listed 1n Tables

5-5 and 5-6 for the volatile organics and PCBs, respectively Table 5-7 lists the
detection limats for the wnorganics

|
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- TABLE §-1 -
QUALITY CONTROL PROCEDURES
APR LABORATORIES
PARAMETER LAB BLANKS SPIKES OR LAB REFERENCE
SURROGATES DUPLICATES SAMPLES
Volatiles One per set of samples, Surrogate added to each - Quarterly
every 12 hours or with sample and blank, ms*
every 20 samples for each set or every 20
whichever 15 more samples, whichever 15 more
msd** for each set of
every 20 samples, which-
ever 1S more
PCBs One per set or every Surrogate added to each -— Quarterly
20 samples sample and blank, ms*
for each set or every 20
samples, whichever 15 more
msd** for each set of
every 20 samples, which~
ever 15 more
Metals One per set or every 20 One spike per set of Duplicate for each Quarterly
samples samples or for every set or every 20 samples,
20 samples, whichever whichever 15 more
15 more
*ms stands for matrix spike
**msd stands for matrix spike duplicate —_—
3
p N
gs
£a



Section No _5
Revision No _] _
Date _06/22/89
Page 7 of _13

TABLE 5-2
ORGANIC SURROGATE SPIKE RECOVERY LIMITS
APR LABORATORIES

FRACTION SURROGATE LOW/MEDIUM LOW/MEDIUM

COMPOUND WATER SOIL/SEDIMENT
VOA Toluene-dg 88-110 81-117
YOA 4-Bromofluorobenzene 86-115 74-121]
VoA 1,2-Dichloroethane-d, 76-114 70-121

*These hmuts 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
MATRIX SPIKE SOIL/
FRACTION COMPOUND WATER* SEDIMENT*
VOA 1,1-Dichloroethene 61-145 39-172
VOA Trichlorethene 71-120 62-137
VOA Chlorobenzene 75-130 60-133
voa Toluene 76-125 59-139
VOA Benzene 76-127 66-142
*These Limats are for advisory purposes only They are not to be used to determine

if a sample should be re-analyzed
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== TABLE 5-4 -
PRECISION, ACCURACY AND COMPLETENESS OBJECTIVES
APR LABORATORIES

Measurement Parameters Aluminum Magnesium
Arsenic Manganese
Barium Mercury
Cadmium Nickel
Calcium Potassium
Chromium Selenium
i Copper Silver
| Iron Sodium
Lead Zinc
Methods Atomic Absorption (AA) Spectroscopy

Gravimetric Determination
Colormetric Determination

1

Reference "Test Methods for Evaluating Sohd Waste", SW
846, US EPA

Experimental Conditions Spiked and unspiked field samples

E[QCISIQD

Relative Percent Dufference + 20%

Accuracy

Percent Recovery 75%

Completeness 90%
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VOLATILE ORGANIC LIST

DETECTION LIMITS**
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DETECTION LIMITS*

LOW LOW SOIL/
CAS WATER? SEDIMENT®
YVOLATILES NUMBER ug/L ug/Kg
1 Chloromethane 74-87-3 10 10
2 Bromomethane 74-83-9 10 10
3 Yinyl Chloride 75-01-4 10 10
4 Chlorethane 75-00-3 10 10
5 Methylene Chloride 75-09-2 5 5
6 Acetone 67-64-1 10 10
7 Carbon Disulfide 75-15-0 5 5
8 1,1-Dnchloroethene 75-35-4 5 5
9 1,1-Dichloroethane 75-35-3 5 5
10 trans-1,2-Dichlorethene 156-60-5 5 5
11 Chloroform 67-66-3 5 5
12 1,2-Dichioroethane 107-06-2 5 5
13 2-Butanone 78-53-3 10 io
14 1,1,1-Trichloroethane 71-55-6 5 5
15 Carbon Tetrachioride 56-23-5 5 5
16  VYinyl Acetate 108-05-4 10 10
17 Bromodichioromethane 75-27-4 5 5
18 1,},2,2-Tetrachlorethane 79-34-5 5 5
19 1,2-Dnchloropropane 78-87-5 5 5
20 trans-1,3-Dachloropropene  10061-02-6 5 5
21 Trichloroethene 79-01-6 5 5
22 Dibromochloromethane 124-48-1 5 5
23 1,1,2-Trnichloroethane 79-00-5 5 5
24 Benzene 751-43-2 5 5
25  cis-1,3-Dichloropropene 10061-01-5 5 5
26  2-Chloroethyl Vinyl Ether 110-75-8 10 10
27 Bromoform 75-25-2 5 5
28 2-Hexanone 591-78-6 10 1¢
29  4-Methyl-2-pentanone 108-10-1 10 10
30  Tetrachlorethene 127-18-4 5 5

!
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TABLE 5-5 (CONT )
VOLATILE ORGANIC LIST
DETECTION LIMITS**

DETECTION LIMITS®

LOW LOW SOIL/
CAS WATER® SEDIMENT®
YOLATILES NUMBER ug/L ug/Kg
31  Toluene 108-88-3 5 5
32  Chlorobenzene 108-90-7 5 5
33  Ethyl Benzene 100-41-4 5 bt
34  Styrene 100-42-5 5 3
35 Total Xylenes 5 5

®8Medium Water Detection Limits for Volatile Compounds are 100 times the
individual Low Water Detection Limats

PMedium Soil/Sediment Detection Limuts for Volatile Compounds are 100 times the
individual Low Soal/Sediment Detection Limuats

*Detection lumats listed for soil/sediment are based on wet weight The detection
limiuts calculated by the laboratory for soil/sediment, caiculated on dry weight basis,
as required by the contract, will be higher

**Cpecific detection limats are highly matrix dependent The detection Limats listed
herein are provaded for guidance and may not always be achievable
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TABLE 5-6
DETECTION LIMITS** FOR PCBs

DETECTION LIMITS®

LOW LOW SOIL/
CAS WATER?® SEDIMENT®
PESTICIDES NUMBER vg/L mg/Kg
| AROCLOR-1016 12674-11-2 10 10
2 AROCLOR-1221 11104-28-2 10 10
3 AROCLOR-1232 11141-16-5 10 10
i 4 AROCLOR-1242 53469-21-9 10 10
> | 5 AROCLOR-1248 12672-29-6 10 10
6 ARQOCLOR-1254 11097-69-1 10 10
- 7 AROCLOR-1260 11096-82-5 10 10

Medium Water Detection Limits for are 100 times the individual Low Water CRDL

Medium Soil/Sediment Detection Limits are 15 times the individual Low
So1l/Sediment CRDL

*Detection Imats histed for soil/sediment are based on wet weight The detection
limats 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 gumidance 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 Water
(mg/kg) (mg/1)
Aluminum 100 01
Arsenic 02 0002
Banum 100 01
Cadmium Q5 G 005
Calcium 10 001
Chromum 50 005
Copper 20 002
Iron 30 003
Lead 100 01
Magnesium 01 0 001
Manganese 10 00l
Mercury 002 0 0002
Nickel 40 004
Potassium 10 001
Seleniam 002 0 002
Silver 10 001
Sodium 02 0002
Zine 05 0 005

|
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60 SAMPLING PROCEDURES

The sample point selection process and sample collection procedures for each media
10 be sampled are covered by this section The sampling media 10 be sampled are

- Surface Soil and Sediment Sampling
- Groundwater
- Subsurface Souls

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

61 SAMPLING LOCATIONS AND NUMBERS

Preliminary sample locations have been predetermined for some tasks based on
available data and/or the project data objecuves The sampling locations and the
corresponding figure number, as appropniate, are

Sampling Gnid 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
Coordinator(s) will be consulted, 1f present

The exact locauions of each sampling point will be described in the project log book
along with a sketch that includes a minumum 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 inciuded on the site topographic map

There wiil be two (2) 1dentification numbers used for each sample One will be the
serial identification number assigned by the laboratory The other 1dentification 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)
components

- Project Identification
- Sample Type

- Sample Location

- Sample Number

The project 1dentification 15 a three (3) letter designation unique to the site  For
this project, the identification will be MEW, which stands for the Missoun 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 - Momtoring Well Groundwater Sample
SS - Surface Soul Sample

SB - Soil Boring Sample

SD - Sediment Sample

XXB - XX{Matrix Type) Blank

A three (3) digat number will be used to indicate the samphing location Thus, the
wdentification system will require that all sampling locations be given a separate
number The field ues to these sampling locations as well as other pertinent data
wiil be kept 1n the field sampling notebook

A two {2) digit number will be used to consecutively number rephcate samples taken
at a samphng site Examples of a sample number are

MEW-55-001-01 = MEW, surface soil sample, location 001, first sample
MEW-SSB-001-01 = MEW, surface soil sample blank, locauion 001, first
sample

62 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 1n coolers and stored at approximately
4°C (except geophysical and high hazard samples) unul they are packaged for
shipping to the proper laboratory Samples designated for APR will be packaged and
shupped within two days of collection

63 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 Monitering Equipment

- Dnilling Equipment

The procedures which will be utilized for each 15 included 1n SOP #9
64 SITE SAMPLING ACTIVITIES

Several sampling activiies are anticipated for the site investigation of the MEW
facility Each activity 1s discussed below
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TABLE 6-1
SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
Parameter Contamner Preservation Holding Time Procedure
WATER and LIQUIDS
Purgeable 2-40 ml wed to 4°C 7 days fiil
Organic glass vials for completely
Compounds with Teflon analysis to exclude
(Volatiles) lined caps air
bubbles
PCBs . 2-one liter iced to 4°C 5 days fall
glass for bottle
bottles extraction to neck
{(amber) with
Teflon Lined analysis
caps within 40 days
of extraction
SOILS AND SOLIDS
Purgeable 6-8 ounce iced to 4°C 7 days for fill
Organic wide-mouth analysis completely
Compounds glass jar wath
(Volatiles) teflon lined caps
PCBs 6-8 ounce iced to 4°C not fill
wide-motth established completely
glass jar with
teflon lined caps
Metals 6-8 ounce iced to 4°C analysis fall
wide-mouth within completely
glass jar with 6 months

teflon lined caps
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6 41 Topographic Survey (Task 400)

During the phase I activittes, a topographic map of the site will be prepared, at a
1" = 50 scale wath 1 to 2 foot contour intervals, by a registered surveyor This map
will serve as a site plan showing all pertinent plamimetric and topographic features
upon which additional nformation can be plotted  Surface contours and spot
elevations obtamned 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 hugh with flags and marked for reference purposes, wiil 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
actrvities  (See Figure 6-1)

6 4 2 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
conductivaty 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 gnd points will
require investigation at closer spacing Additionally, the south-central drainage ditch
will be inspected/evaluated, along with the US EPA site representative, to
determine the usefulness of extending the survey area to this area

Both electromagnenic 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 Geomics EM31 Terrain Conductivity Meter
and an EDA OMNI IV Magnetometer/Gradiometer Both of these instruments will
downioad digital data to a field computer The data will be plotied in the field to
verify adequacy prior to demobihization S OP #2 details the procedure which will
be followed for the geophysical survey

6 4 3 Trenching (Task 600)

Trenching wall be conducted during the phase II site activities The number and
locations of the trenches will be dependent upon the results of the phase 1
geophysical survey (Task 500)

The trenching activities will be designed to provide data on

i Location of waste samples

2 FPhysical states and types of waste
3 Chemical constrtuent of waste

4 Dimensions of waste deposits

The trenching will be done by backhoe per SOP #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 1s encountered Contamination will

S00¥O 1YY

P24 Wiipy MW

|



K|

Section No 6
Revision No _|

Date _06/22/89
Page 5 of 13

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 samphng

6 4 4 Process Building Investigation (Task 700)

The MEW process building will be inspected to determine the potential disposition
of spilled matenals and the subsequent washdown of the those matenals, 1e fioor
drains, washout sinks, sumps, etc  The results of this investigation will determine
the locations of the borings proposed for Task 800

6 4 5 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 sampie locations will
be based upon the depositions of former employees, the results of the process
building investigation {(Task 700} and visuval observations of the soil surface

At this ime, 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 buiiding and from several locatons 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 duning phase II (Task 1200)
Soil samples will be obtained from each boring at depth intervals of 0’ to 0 §° and
05 to 1I' The samples will be analyzed for PCBs and volatile organics
Addiuonally, up to 15 of the 144 subsurface soil samples, which will be obtained
during the phase Il subsurface investiganon (Task 1200), may also be analyzed for
the volaule organics

Two additional borings will be drilled, utihizang hand augers or powered augers, to
a depth of approximately 5 feet in the immediate vicimity of the septic tank drain
field which 15 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 1if the investigation of the building (Task 700)
indicates that there 15 a separate discharge line(s) for the washdown waters SOP
#5 details the procedures for ebtaining the shallow subsurface samples The samples
will be analyzed for PCBs and the volatile orgamics

6 4 6 Surface Soil Sampling (Task 900/910)

Based on the kriged concentration estimate and kriged 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 1n Figure 6-2 were
selected These sampling jocatons 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 1n suspect areas
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Figure 6-3 shows the additional sampling points outside of the site boundaries
Samples are designated (grouped) as esther C {(confirmational sampie), R (run-off
area sample), or F (off-site sample) The placement of these samples 15 based on the
spatial variation analysis numbers generated from the E&E data (min 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
vanation as separate regions A kriged analysis will then be made on each region
and recommendations made at that point for further samphng 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 :n RES-FS' Historical Study Survey
Consequently, surface samples will not be collected in areas where soil was removed
Following procedures outhned :n SOP #5, a hand auger will be used to obtan
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 SO P #4

6 4 7 Sediment Samphng (Task 1000/1010)

Sediment samples wall be obtained from the ditches and swales potentially impacted
by site run-off The i1mtial sample locations will be located inside contaminated
areas shown by the EPA data and proceed downstream at 25 to 100 foot intesvals,
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 maxamum contaminaton
levels based on erosional deposition of PCBs associated with sediment Sampling
procedures for the sediment sampling are included as SOP #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 2 1/2 hiter amber glass container beneath the water
surface at a depth half-way between the surface and the bottom so that the bottom
sediment 15 not disturbed

Addinonal sediment samphing of run-off areas wiil be performed during phase II,
if necessary, in order to define the extent of downstream PCB migration

6 4 8 Momitoring Well Sampling (Task 1100)

RES-FS will attempt to redevelop and purge monitoring wells 3 and 5 in order to
remove the sediment $0 that a representative sample of the formation water can be
obtained (see Figure 6-4) The water within the well will be agitated to suspend the
sediument 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 at the :ndividual wells and the
amount of sediment present in the water The redevelopment process will be ceased
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when water 15 visibly free of suspended sediments ‘or when the overpumpng efforts
are no longer producing a visible reduction 1n 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
peniod may be extended over several hours to allow the weils 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 15 water present n
the well Two one-liter sample ahquots will be obtained from each well, utilizing
a teflon bajler One of the ahquots will be filtered in the field utihzing a 0 45
micron filter (Although the filtering of samples 15 not per CLP protocol, the data
generated will be used during the evaluation of potential groundwater problems )
The remaining aliguot will not be filtered A separate sample will also be obtained
for volatile organic analysis This sample will not be fiitered Field measurements
of pH, specific conductance and temperature measurements will be obtained

Monitoring well sampling procedures are included as SO P #8
6 49 Soil Bonungs for Depth Profiles (Task 1200)

So1l borings will be performed during phase II to determine depth profiles of the
PCB contarmination, as well as, TCE, TCA and methylene chioride Eight soil
borings will be placed around EPA borings I, 3, 4, 5, and 9 The borings will be
placed at 12 5 and 25 feet from the EPA borings 1n the north, south, east and west
directions, as indicated on Figure 6-35

The borings will be installed vtilizing 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 intervais to the maximum
depth of the boring The depth and locations of the borings are indicated on Figure
3-5

Procedures for conducting the so1l boring activity are included as SOP #5
6410 So1l Properties Sampling (Task 1300)
During the phase II site activities, samples will be collected from six locations, at a
depth of 05 and 1 foot, to characterize three general surface soil conditions that
could 1mpact remedial alternatives The locations will be of the following surface
soul conditions

1 Q1] 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 (1e six samples) the following tests will be performed
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1  BTU testing

2 Soi1l density testing (wet and dry)

3 Cation exchange capacity (CEC)

4 Particle size determination (sieve analysis and hydrometer analysis)
5 Thermal conductivity measurements

For atl 12 samples the following tests will be performed

1 Natural moisture ¢ontent

2 Soil pH

3 Chloride concentration

4 Total metals concentration

5 Atterberg himuts (bquid and plasuc himats)

The samples will be obtained with either shovels, trowels or hand augers and shelby
tubes per SOP #5

6411 Sample Analysis (1400/1410)

All soil and water matrix samples will be analyzed {or PCBs utilizing ASTM methods
3304-77 and 3534-85 Selected samples will be analyzed for the List of volatile
organics per EPA method 8240 The soil boring samples obtained during Task 1200
will be analyzed for TCA, TCE and methylene chlonide utihizing 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 remed:al
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 jssuing
the data as final The list of parameters for Task 1300 1s included as Table 3-5

|

ETOVOTIV
pJ0o2d UILPY MIW



HIGHWAY 81

-l

- —
ey . . . 1.

WMISSOUR!
ELECTRIC
BUILDING

-
- - -

eH-10 ¢ ]_____L
19 " -
® o1 ®au—17
L]
SDOPD & En-2
QUH—-i * S8
® @
oH--4D
ooeho ® p—11
® @
—s B
"'b t!ﬁ o %R
D pr-14
& ‘_--.--—---—--
O PRS—
®os

DEPTH OF BORINGS (Feet)

40

NORTH
100
FEET
PIOYO IV

pa0224 wimpy Maw

BH—1,/9 = 1
BH—5 = 3
BH—3/4 = 4

4 SOIL BORING
LOCATION

® PROPOSED SOIL
. BORING LOCATION

ROLLINS ENVIRONMENTAL SERVICES (FS), INC
TECHNOLOGY & ASSESSMENT DIVISION

MISSOUR! ELECTRIC WORKS

FIGURE 6—5
SOIL BORING LOCATIONS




s

ey

-

e

¥

Jg\

Section No 7
Revision No 1

Date _06/22/89
Page ]_of _JO
70 AMPLE TODY
Verifiable sample custody 1s an antegral 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 1n the field have been properly acquired, preserved,
and i1dentified The following sections describe these steps in detail
71 FIELD SAMPLING DOCUMENTATION
711 Documentation of Sample Acquisition
A key piece of information that will be documented 15 the sample acquisition data
All information pertinent to field observations, surveys, and sampiing will be
recorded in a bound logbook with consecutively numbered pages Entries i the
logbook will include at least the following
- location of sampling acuvity and addresses,

- purpose of samphng (e g , definition of contamination, waste analysis,
etc)

- type of process (af known) producing wastes,

- type of waste (e g, sludge, hquid, etc ),

- number and approximate volume of samples taken,
- location of sampling point,

- description of sampling poing,

- date and time of collection,

- collector’s sample 1dentufication 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
other field parameters, and

- weather conditions
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Since sampling situations can be quite diverse, the documentation in the logbook
will be sufficient to reconstruct the sampling sifuation without relying on the
collector’s memory

712 Documentation of Sample Preservation

Proper sample preservation 15 important in retaining the sample characteristics prior
to analysis Sample preservation will be performed by the samplhing personnel as
described mn 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 Chan of Custody

In add:tion to the field logbook, each sample sent off-site will be recorded on a
chamn of custody record An 1dennufying code wil] 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 1s idenufiable A brief description of the sampling point will
also be placed on the chain of custody form

Chain of custody forms will become permanent records of all sample handling and
shipment Samples will be collected 1n accordance with the sampling procedures
designated in Section 6 0 If standard sampling procedures are not used, a written
Jyustificanen for each deviation will be placed 1n the project file  Upon completion
of samphng, the sample will be prepared for shipment 1n accordance with the
applicable sample instructions including preservation, labeling and logging

The person collecting a sample will imtiate document(s) at the source of the sample
and start the chain of custody procedure Chain of custody documentation wall
include the following apphcable data.

- field sample number and site name and project,
- date sample taken,
date sample submatted to the laboratory,
sample taken by (signature),
- information describing source of sample and sample 1tseif,
- sampling method used,
- expected interferences, if any,
- remarks,
- preservation technique,
- number and type of shipping containers,
- signature of persons relinguishing and obtaiming custody of samples,
- indication of sample disposition

An example of the chain of custody that will be used 1s shown 1n Figure 7-1

The sample will be kept 1n himated access or locked storage at the proper temperature
until custody 1s relinquished from the site and formal documentation of the transfer
15 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 2 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 chaun of custody to RES-FS Laboratory custody
procedures will then be conducted per Section 72

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 matenals

714 Tags
Each sample will be tagged and sealed

Sample tags are necessary to prevent musidentification 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 umquely 1dentifies the sample

An example of a sample tag that will be used 15 shown 1n Figure 7-2

Sample seals are used to preserve the integrity of the sample from the tume 1t s
collected until 1t 15 opened in the laboratory Gummed paper seals will be used as
official samples seals

The seal will be attached 1n such a way that st 15 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
form This form, shown in Figure 7-3, 15 a complete listing of samples taken, the
sample collector and the date and time of collection Field tracking establishes
sample custody prior to shipment and, as such, provides additional sample control

72 LABORATORY OPERATIONS

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 descnibed below
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T 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 geotechnical laboratory On weekends, holidays or outside of
regular working hours, the sample custochan or his authorized personnel
(only sample custodian 15 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 container(s)

- condition of custody seal {(1e, intact, broken)

- The sample custodian will open the shipping container, remove
the enclosed sample documents and record on the sheet,

- presence/absence of the chamn-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, ieaking, etc )
- presence/absence of sample tags

If sample tags are present

- record sample tag numbers
- compare with chamn of custody record(s)

Compare the following documents to venfy 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
"recerved 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
Manager will be contacted for direcion The appropnate lab personnel
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will be notified The problems and RES-FS directions will be detailed
11 the case narrative

Log-in Samples The procedure for sample identification will be
performed at this time The information on the date and ume of
sample receipt, chain of custody record number, RES-FS sample
aumbers, 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 1s 1n your actual possession, or

It 15 1in your view, after being i1n your physical possession, or

It was 1n your possession and then you locked or sealed it up to prevent
tampering, or

It 1s 1n a secure area

In order to satisfy these custody provisions, the following standard operating

p* -

. -
i

- procedures will be implemented

Samples will be stored 1n a secure area

Access to the laboratory will be through a monitored reception area
Visutors will sign-1n the reception area and be escorted while n 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 15 responsible for the custody of the sample Each analyst must
return the sampies to the storage area before the end of the working
day

Laboratory Sample Identification The following procedures will be used to
determine laboratory sample 1dentifscation

During the sampie receiving process, the laboratory sample custodian
or other designated personnel will assure that each sample container 15
identified with a umique RES-FS sample {D number and that this
number 15 recorded in the Sample Log-1n Sheet

The sample custodian will remove the sample tag and place it in the
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
log-1n sheet

Laboratory Tracking of Sampling Analysis A system for tracking the sample

o through preparation and analysis 1s needed because of the evidentiary nature of the
sample analysis results The laboratory records may be used in court as evidence in
enforcement proceedings Consequently, the following procedure will be used to track
sample analyses

20O RIV
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Both the preparation and the analysis of sampiles will be documented
All notebook pages, computer printouts, and other laboratory documents
will show the case/sample number, date, signature (1mitials) 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 j;nformation will be documented :n laboratory
notebook All sample analysis data will be documented using log-books
When sample preparation or analysis 1s finushed by an individual, the
comp;eted documents will be placed 1n the appropnate sample and/or
case files

Laboratory Data Assembly The following procedures will be adhered to for
assembly of the project data.

A procedure for organmization and assembly of all documents relating
1o 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 1n single case files, arranged by
RES-FS sample number Case file folders wil] 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, 1e, all sample tags together, all traffic reports
together, all deliverables, etc

- These document case files will be filed in one location and
stored 1n a secure area

The QA/QC Plans for both APR Laboratories and McClelland Engineers are mcluded
as Attachment 7-1

73 EVIDENCE FILES

All controlled documents, log books, reports and data packages will be submitted to
Union Electric Company, located in St Louws, Missoun: after the RI/FS completon
At this locauon the files will be stored 1n a secure area All transfers of data into
and out of the storage area wiil be documented on an internal chain of custody

record

The files will be kept for a2 mmimum of six (6) years after the termination of the
RI/FS After the 6 year period, the EPA will be notified within tharty (30) days
prior to the destruction of any documents

|
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TABLE 7-1
CASE AND SAMPLE FILE DOCUMENTS

File inventory
* Chain of custody form
* Sample tag(s)

* Asrball(s)
* Copies of analysts’ notebook pages

* Copies of instrument logbook pages
Sample tracing documents
Sample log-in sheet
Sample transfer sheet

Deliverables

* 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)

1
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80 CALIBRATION PROCEDURES AND FREQUENCY
81 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 SO P #7)

Each nstrument will be calhbrated and maintained 1n accordance with the
manufacturer's procedures (Refer to the appropriate SOP listed above for
manufacturer's specifications )

82 CHEMISTRY LABORATORY CALIBRATION PROCEDURES

The calibration procedures and frequency of calibration will follow the specifications
of the appropnate US EPA and ASTM as presented 1n Attachment 9-1 and Section
11 of this document The use and frequency of these procedures will be venified by
internal audit  Additionally, a project specific quality assurance audit will be
conducted by the Quality Assurance Officer

83 GEOTECHNICAL LABORATORY CALIBRATION PROCEDURES

The calibration procedures and freguency of calibrauon for geotechnical procedures
will follow the requirements 1n the ASTM methods (see Attachment 9-1)

|
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950 YTICAL PROCEDURE

All soil, sediment and groundwater samples collected during this project will be
analyzed for PCBs per ASTM gwdelines Specifically, ali testing of soil matnx
samples for PCBs will conform to the guidelines specified in ASTM D3304-77
Water samples wal be analyzed per ASTM D3534-35

The groundwater samples and selected soil samples will be analyzed for the volatile
organics per US EPA method 8240

Selected soi1l 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
BTYU (ASTM D240-64), soill density (COE EM 1110-2-1906), cation exchange
capacity (EPA 9080), particle size deternination (ASTM D422-63), thermal
conductivaity (as referenced in Geotechnical Testing Journal, Vol 6, March -
December 1983), moisture content (ASTM 2216-80), soul pH (EPA 9045), total
chloride (EPA 925]), Atterberg himits (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, N1-7520, K-7610, Se-7741, Ag-7760, Na-7770,
Zn-7950)

The analytical procedures for each parameter are included as Attachment 9-1

9200 RV
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100 DATA REDUCTION, VALIDATION AND REPORTING

The three types of data that will be generated by this project include chemical
data, geotechmical 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 guidehnes will apply to each type of data

101 DATA REDUCTION

Data reduction will be carried out using prescribed documented techniques Any
statistical summaries of the data will be presented 1n such a manner that the review-
er can easily judge the validity of the procedure and of any conclusions drawn
Assumptions made 1n performing any statistical analyses will be clearly stated, as will
confidence/sigmificance levels used for any test hypotheses Data summaries will be
checked against the raw data for consistency and summary statistics recalculated 1n
the event of doubt

Chemucal data reduction will be done 1n conformance with the prescribed methods
referenced n Section 9 O of this plan

10 2 DATA VALIDATION

Chemical, geotechnical, and geophysical data will be validated by the designated
Quality Assurance Coordinator The critenia for acceptance/rejection of analytical
data will focus on data usabiity 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

1021 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 22 Examination of Resulis

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 wilf be made as to
whether the analysis should be repeated or the results recalculated

|
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10 2 3 Recalculation of Results

The Analyucal Coordinator will selectively recalculate results to ensure that the
calculation was performed properly Emphasis will be placed on the those results
showing a sigmificant concentration of one or more of the analytes of interest At
a mummum, 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 analyucal
data sheets to reporting forms The Analytical Coordinator will be responsible for
ensuring that all required information 1s recorded for reviewing the completed form
for the accuracy of the transferred informanon  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

8200 1YYy
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110 INTERNAL QC CHECKS AND FREQUENCY

Internal quality control checks will be made in the laboratory and the field These
checks are discussed in this section

111 INTERNAL QC CHECKS AND FREQUENCY - LABORATORY

Quality Control (QC) sample frequency will follow the standard requirements cited
earher 1n this document Internal quality control procedures for groundwater,
surface water, soul and sediment samples will follow the appropriate US EPA and
ASTM guidelines These procedures specify the number of Jaboratory blanks to be
used, the number of cahibration standards, the frequency that the calibration stand-
ards must be run, the frequency at which laboratory duphcate samples must be run,
and the frequency at which spiked and referenced samples must be run Field blanks
{where applicable) will be coliected 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 dene by span gases Electromc
field instruments are zeroed electromically as an internal electronic adjustment, which
compensates for the aging of batteries and changes 1n instrumentation characteristics
Duplicates, spikes and sphts 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 1s factory calibrated for conductivity, while the
thermometer 1s "air" calibrated prior to each use
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120 RFORMANCE AND AUDIT

Internal audits are performed to review and evaluate the adequacy of the QAPP,
and to ascertain whether 1t 15 being completely and uniformly implemented The
Quality Assurance Officer 1s 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 sigmificant changes are made in the RES-FS QAFPP

b When 1t 15 necessary to verify that corrective action has been taken on
a nonconformance reported in a previous audit

< When requested by the Program Manager

The objectives of performance and systems audits are to ensure that the qualty
assurance program developed for this project 15 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 sigmificant deviation from the guality assurance program, the
RES-FS Program Manager shall be informed of the nature, extent, and corrective
action taken to remedy the deviation

121 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
evziuation samples and the participation in scheduled inter-laboratory studies may
be included as part of the performance audit

1211 Laboratory Performance Audit

The APR laboratory director will monitor and audit the performance of the QA
procedures to ensure that the project 1s performed in accordance with the data
quahty objectives The results of any US 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 1dentification,
sample control and chain of custody procedures Results from the analysis of any
performance evalvation samples will be made available to RES-FS for review Any
problems will be 1dentified and corrective actions will be taken if necessary

12 1.2 Field Performance Audit

At least one field performance audit will be conducted by RES-FS QA Officer or
his designee The field auditor will observe and review the procedures being used
to ensure that they conform with the operating procedures described n the Work
Plan Specific attention will be given to sampling procedures and preservation to
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 sigaificant problems with the field quality
assurance program A written report will be made by the field audstor of each field
audit wrthun 10 days after each audit

122 SYSTEMS AUDIT

A systems audit consists of an evaluation to determune 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 21 Laboratory Systems Audit

A laboratory systems audit will be conducted on a regular basis by the APR
Manager The APR Manager will conduct an 1minal systems audit to ensure that all
instruments proposed for use were properly selected for the given methods and are
performung 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 1n 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 imual systems audit 15 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 immitial 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 Qualty 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 1n 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 chamn of custody form
or packing lList that accompanies them,

1E0VO TV
pJdo22Jd WPy M3W



—~r

LR

3

Section No _12

Revision No _1
Date _06/22/89
Page 3 of 10

- wspect 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 submassion 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 ¢leanup 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 contamuination,

- prepare field spakes, duphecates, and blanks, as called for in the work
plan, and provide these for analysis along with field samples, ensuring
that the analyst s unable to distinguish between actual and quality
control samples, and

- maintain all records necessary including chain of custedy mmformation
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

1222 Field Systems Audit

At least one field system audit will be conducted by the RES-FS QA Officer, or
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
desired functions Equipment selection review will be based on the capabilities and
hmitations of the instrument/sampling device Use will be reviewed based on
observauons and companison of actual versus expected results The first field
systems audit 1s expected to be conducted soon after field start up

The field auditer wall meet with key field staff members to evaluate the field
program and determine if changes are necessary to improve the results A wrntten
record of these meetings will be placed into the project file wiathun 10 days after
the meeting and program revisions will be incorporated as necessary
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The field auditor will submit 2 written report within 10 days after each audit and
will discuss significant changes with the project management prior to any major
changes

123 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 1nto 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 guality assurance program,
- To 1dent:f y nonconformances, and
- To verif'y correction of identified deficiencies

The APR Laboratory Manager wall be notified of the audit at a reasonable time
before the audit 1s performed This noufication may be 1n 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 gquestions 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 1s marked with one of the following
entries,

) Item 1s satisfactory

U Item 15 unsatisfactory
X Item 1s not applicable
N Item was not audited

The audit checklist 15 intended for use as a guide and will not restrict the audit
ivestigation when findings raise further questions that are not specifically included
in the checklist The checklist will include, as a mumimum, 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

|
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Conditions requiring immediate corrective action shall be reported 1mmediately 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 Audst 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 withun 15 working days by the RES-FS QA Officer
and signed by the apphcable APR QA Officer The report will include the
following

- Description of audit scope
- Identfication 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 1dentified and described in sufficient
detail to assure that corrective action can be effectively carried out by
the project organization

- Recommendatuons 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 1n wsitten 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, supporung documentation will
be attached to the reply

Follow-up action will be performed by the APR Laboratory Manager or his
designated representatives to

- Evaluate the adequacy of the response

- Assure the corrective action 1s identified and scheduled for each
nonconformance

- Confirm that corrective action 15 accomplished as scheduled Re- audits
will be conducted and reported i1n the same manner as the original
audit
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FIGURE 12-1
g QUALITY ASSURANCE AUDIT FINDING REPORT

Project

Audit No Audit Date

Audit Finding No

QUALITY ASSURANCE AUDIT
FINDING REPORT

Audited
- Organization

ﬁ Audited
Area

o 10 CFR 50 Appendix B Requirement

o
= NQA-A

@
12

OBSERVATION/FINDING
RECOMMENDATION

Corrective Action Required Yes Prepared By

No

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 _(project unit) , on _ (date)

PURPOSE

Give the name and title of the person conducting the audit, and
hst any individuals who may have assisted in conducting the
audit

PERSONNEL CONTACTED

Present the checklist from which the audit was conducted, with
the appropriate S, U, X or N marking for each item op the list

DISCUSSION

Indicate nonconformance noted A nonconformance i1s 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 audst must be
received and corrective action completed

RECOMMENDATIONS

Present suggestions regarding items or procedures which are not
considered nonconformances, but which may resuit 1n
nonconformances if allowed to continue, or for which relatively
minor changes may result in smproved quality
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- Follow-up action may be accomplished through written communica-
tion, re-audit, or other appropriate means

=
AT

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
12.41 Nonconforming Items

The supervisory and staff personnel will, during the execution of thewr normal
activities, make certain that the work 15 performed i1n accordance with the require-
ments of the QAPP, establish procedures or accepted professional practices Rework
or sevision of work due t0o nonconformance 1s described in the applicable work
procedure Any irregulanities and/or deviations will be reported 1n writing to the

b QA Officer and the Program Manager Any person may originate a report on irreg-
ulanties 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 1s 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 irregulanties and/or deviations may be temporanly stopped
whale the nonconformance 15 being investigated Table 16-1 15 a summary of the
written quality assurance reports that will be submatted to management

- Disposition

The Program Manager will be responsible for imatiating disposition action on
all nonconforming 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 1n the appropniate file

125 SCHEDULE OF AUDITS

i-;é
A summary of the performance and systems audits to be performed 1s 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

Disposition reviewed and work inspected by on

Disposition verified by

on

{(Use additional sheet or memo 1f needed)
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TABLE 12 1
SCHEDULE OF AUDITS TO BE PERFORMED
MISSOURT ELECTRIC WORKS RI/FS

q
'i

(WORKING DAYS AFTER AUDIT)

AUDIT TYPE CONDUCTED BY AREA SCHEOULE REPORT SCHEDULE REFORT TYPE
SYSTEN STARTUP APR LABORATORY RMANAGER LABORATORY PRIOR TO PROJECT STARY 5 ORAL
OR IMMEDIATELY FOLLOWING 10 WRITTEN
SYSTEM STARTUP RES FS FIELD COORDINATOR FIELD FOLLOMING STARTUP ] ORAL
10 WRITTEN
PERFORMANCE APR LABOCRATORY MANAGER LABORATORY WEEKLY 5 ORAL
MOMTHLY WRITTEN
PERFORMANCE RES FS QA OFFICER FIELD SEMIMONTHLY ] ORAL
OR DESIGNEE MONTHLY WRITTEN
IN DEPTH SYSTEMS RES FS OFFICER FIELD AND HID PROJECT 5 WRI1TTEN
AND FPERFORMAMCE LABORATORY
AUDIT FOLLOWUP RES FS QA OFFICER FIELD AND AS NEEDED 20 WRITTEN
OR OESIGNEE LABORATORY
SYSTENS APR LADORATORY MANAGER LABORATORY SEMIMONTHLY MONTHLY MWRITTEN
SYSTENS RES FS FIELD COORDINATOR FIELD SEMIMONTHLY HONTHLY . WRITTEN
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130 PREVENTATIVE MAINTENANCE

131 LABORATORY MAINTENANCE

All instruments will be maintained i accordance wiath manufacturer's

recommendations and/or normal laboratory practice All mantenance will be
documented and maintained in permanent records by the indivaidual responsible for
each instrument  This will include both routine, scheduled maintenance and
unscheduled maintenance required by operational faijures

All nonroutine or scheduled maintenance will be reported to the Analysis Coordinator
responsible for that instrument and will enter the commumcation scheme reported
in Section 120 The Analysis Coordinators will review the maintenance records on
a regular basis to ensure required maintenance 15 gccurring

13 2 FIELD MAINTENANCE

All field instruments, sampling equpment and machinery will be maintamned n
accordance with manufacturers recommendations and normal field practice All
maintenance will be documented n permanent records by the individual responsible
for each 1tem 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 1s occurring
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140 DATA ESSMENT

All data generated will contain a statement ¢n 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 1in Appendix A to the Work Plan These procedures will also be reviewed
during the performance audits

|
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150 CORRECTIVE ACTION

The ultimate responsibihity for maintaining quality 1n the analyses hes 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 aud:ts are performed on a regular basis

The APR Manager will have the responsibility for preparauon 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 1n the protocol

The RES-FS Quality Assurance Officer will have the respoasibility for the
preparation of SOPs and quality assurance gwdelines 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 requurements and advise the APR Laboratory Manager

The RES-FS QA Officer or his designee also have responsibilaity for conducting and
evaluaung 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

2¥0POTY
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Page 1 of 2

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 1s a summary of the
written quality assurance reports that will be submitted t0 management

As reported 1n Section 12, weekly assessment of the sample and quality assurance
for accuracy, precision and compieteness 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 1n 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 sn the final
Rl report The report will summanze the quality assurance and audit informaton,
mmdicating any corrective actions taken and the overall results of the QAPP

|
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QA REPORTS TO MANAGEMENT

Feoort

=L aboratorv Start Up
Systems Audit Results

Field Start Up Systems
Audit Results

Laboratory Performance
Audit Results

Field Performance Aud:t
Results

Laboratory Systems Audit
Results

Field Sysiems Audit
Results

in-depth Performance
and Systems Audit Results

Audit Deficiency
Resolutuon

Laboratory Quality Assurance
Summary

Summary Data Within Project
Files

Inventory of Samples 1n
Storage

Quality Assurance
Summary

TABLE 16-1

es 1t1

Laboratory Manager

RES-FS Officer

Laboratory Manager

RES-FS Officer

Laboratory Manager

RES-FS Officer

RES-FS Officer

Field or Laboratory

Personnel

Laboratory Manager

Laboratory Manager

Laboratory Manager

RES-FS Officer

Scheduie

10 days after
audat

10 days after
audit

Monthly

10 days after
audic

Monthly

10 days after
audat

Mid Project

As needed,
20 days after
potice

30 days after
submattal of final
data package

30 days after
submuttal of final
data package

30 days after
submartal of final
data package

At Project
Conclusion
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ATTACHMENT 4-1

RESUMES OF KEY RI-FS PERSONNEL
MEW RI/FS
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JOSEPH W DAUCHY, Ph D

National Techmical Director
Rolhins Environmental Services (FS), In .

Responsible for Technical support to all Rollins Environmental Services (FS), Inc
offices, including the assessment of technologies and techmiques to determine feasible
remedial alternatives

Directer of Assessment/Remecdial Investigation Program for RES(FS) P& L
Responsibility for RES(FS) Commercial Assessment Business

Regional Field Service Manager (Texas)
Rollins Environmental Services {(FS), Tnc,

P&L responsible for Texas field services operations Managed or supervised over 48
hazardous waste cleanup/handhing projects

Project Manager
olhins Environmental vices {TX), 1

Supervised remediation of abandoned and uncontrolled hazardous waste sites
invplving the cleanwp of drums, tanks, contaminated sox! and debris, and PCB
electric equipment  Specified safety procedures and equipment for personnel and
environment protection

Senior Scientist

Geraghty & Miller, Inc , Houston, Texas

Managed and supervised major client projects including well installation, samplhing,
and regulatorv agency interaction  Programs included groundwater momitoring,
RCRA momitoring, and njection well feasibilaty

Education

Ph D - Environmental Science, Emphasis in Aquatic Chemistry, University of Texas
at Dallas, 1980

M S, Environmental Science, emphasis in Aquatic Chemistry, Unmiversity of Texas
at Dallas, 1977

M S, Chemistry, emphasis in bochemistry and analytcal chemastry, New Meaico
Institute of Mining and Technology, 1976

B S, Science/Chemistry, New Mexico Institute of Mining and Technology, 1974

Other
Co-hoider of Rollins Environmental Vault patent




Roi s Environmentd! Services (75 1.

JAMES R SMITH

Assistant National Technical Director
Rollins Environmental Services

Responsible for the des:gn and management of remedial investigations  Assess
technologies and techmiques to determine remedial alternatives Provide technical
support to five (5) Regional Field Service Offices

Assistant Regional Office Manager (Texas)
Rollins Environmental Services (FS), In

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 chents

Environmental Consultant
ovcon Engineering Company, Houston, Texas

Defined federal and state sohid waste requirements for industrial facilities Developed
site specific hazardous waste management plans Contingency, SPCC, traiming, waste
analvsis, inspection and safety plans were formulated Designed and executed
sampling programs at uncontrolled hazardous waste sites Determined appropriate
remedial techniques considering economics and avalable technology Supervised site
cleanups Other responsibalities included preparation of RCRA permits, environmental
audits and ambient air monitoring to determine QSHA compliance

Laboratory Technician
Lubrizg! rporation, Deer Park, Texa

Responsible for analysis of process samples Utihzed techmiques involving wet
analysis, gas chromatography and atomic absorption

Nuclear Civil Quality Control Inspector
Brown Root, n v _Cit

Responsibiliies included surveillance of construction activities and preparauon of
mnspection and nonconformance reports

Education
B S ,Microbiology, Texas A&M University, College Station, Texas, 1978

Gragduate studies, Environmental Management, University of Houston, Houston, Tewas,
1980-1983
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WILLIAM C LOONEY, JR

Program Manager
Rollins virpnmental Services (F In

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
Rolh nvronmentzl Services (FS), Inc

Responsible for management of over 40 hazardous waste remediation projects
Developed mitigation procedures, evaluated site characteristics, esumated costs, and
presented proposals  Responsible for performance of work  Southwest Region
Health and Safety Officer Site Safety Officer for 1nitial work at 2 major superfund
site

Company Commander

United States Army

Commanded advanced individual traiming company of over 400 personnel Durected
all command, control, admunsstrative, logistics, training and human resources
management

Instructor
United States Army

Chief instructor and subject matter expert for all aspects of chemical, biological, and
radiological (CBR) operational doctrine and traiming Developed course contents,
training programs, outhines and curricula Developed expedient equipment
decontamination methods

Assistant Division Chenmucal Officer

United States Arm»

Served on general staff as chemical officer and manager of CBR funds, equmpment
and tramning Responsible for nuclear and chemical targer analysis, fallout and
chemical hazard predictions Division nuclear/chemiacal accident/incident control
officer

Chief - Operations Division

United States Army
Supervised operatjonal performance of escort and disposal teams Responsible for
pohucally sensiuve missions involving recovery, escort, and disposal of chemical

agents, mumtions, and other hazardous matenial  Directed performance of a
worldwide chemical accident response team

Education
BS Chemistry, Wofford College, 197]
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EDWARD A COUNCIL, 111

Project Manager/Hydrogeologist

Rollins Environmental Services (F n B

Responsible for the management and implementation of hydrogeologic assessments
for hazardous waste disposal sites Evaluate mulupile technologies to determine and
design feasibie remedsal options for so1l and groundwater contamination projects
Provide technical assistance for all Field Services of fices and company waste disposal
facihties  Support sales efforts and represent chents duning regulatory technical
meetings

Hydrogeologist
Dynamac Corporation, Rochville, MD

Contracted as scientific staff to the Environmental Planning Branch of the U S
Aar Force Regional Civil Engineer, Central Region Designed and implemented
groundwater and other environmental management programs in comphance with
State and Federal regulations Duties included ceordinating interagency efforts
between federal :nstallations, EPA, and state regulatory agencies regarding past
hazardous waste disposal sites and practices of the U § Air Force

Research Assistant
Apphed Marine Research Laborator rfolk, V

Conducted geotechnical, chemical, statistical, and computer analyses on sediments
from fluvial, estuarine, and oceanic depositional environments Duties included
developing and streambining all chemical and statistical methodologies Other duties
included sediment sampling, petrography, data review and interpretation, and
preparation of reports

EQU;Q!IOI’!

M S, Geology, O1d Dominican Unmiversity, Norfolk, YA, 1987
B A, Environmental Sciences, University of Virgima, Charlottesville, VA, 1981

ther

Member Nauonal Water Well Association

Member Geological Society of Amernca

Member Society of Economic Paleontologist and Mineralogists
Member American Association of Petroleum Geologists

w
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ALICIA M PASTERNAK

Site Engineer/Project Manager
Rolhins Envirecnmental Services (F 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
comphance and regulatory liaison

Project Engineer
Enurosistems Corporatign

Responsible for the hazardous waste operations at several Department of Defense
mmstallauons located throughout the Southeast Umited States Duties included
hazardous waste site nvestigation, sampling, idenufication, categorizauon,
packaging, manmifesting, transportation and disposal of various waste streams

Planntng Engineer

Texas State Depariment of Highwave and Public Transportation

Duties included reviewing schematics, working with the des:gn, planning and
engineering of the highways Active in public relations and various governmental
agencies

Education

B 5. Chemical Engineering, Texas A&M University, College Station, Texas, 1985
Other

Member, AIChE

Engineer in Trainmng (EI1T)
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ATTACHMENT 4-2

SUBCONTRACTOR CAPABILITY STATEMENTS
(APR LABORATORIES, McCLELLAND
ENGINEERS, NEPONSET GEOPHYSICAL)
MEW RI/FS
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ASBESTOS ABATEMENT

@ DRUG SCREENING

t
|

ENGINEERING
" ENVIRONMENTAL -
FIRE INVESTIGATION
INDUSTRIAL HYGIENE
MOBILE LAB
PETROLEUM

CAPAEBILITIES
i and
SCHEDULE 0OF CHARGES

Laboratones, Int
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arpnmenal ¢ Petrolgum = Drug Screening  Indusinas Hygrene = Engineenng ¢ Asbestos Abaiement + Mobil Lab + Fire Invesigauon |

Ny
3323 Gulf Freeway PO Box 1188 * Dickinson Texas 77539 A

P R £3 Phone 713.237 870

Fax #

Today’s envaronmental standards demand that laborateory
analysis must be more accurate and more precise  than
ever before. AFF. LAEBORATORIES, INC, operates a
complete analytical laboratory for wet chemical and
instrumental amalysis, 1ncluding 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 discharae. APR has a staff of qualified
chemists versed in a broad spectrum of techneleogy and
analytical processes. Methods employed i1n laboratory
arkalysis 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 1denti fying unknown complex compounds.

APF. LABORATORIES, INC. also maintains an extensive
network of staff consultants who range from scientists
and engineers to i1ndustrial hygienists and construction
specialists. APR 118 experienced i1n environmental
services enqineering 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 AFPF LABOPATORIES, INC., a well
recognized and respected reputation. To minimize
reporting time, results can be transmitted by
facsimile, Wwith writtenm confirmation mailed the same
day. We feel that our fee schedule 1s highly
competitive. There 1s a schedule of charges together
with a list of laboratory and consulting services on
the following pages.

We welcome your i1nquiries, and would be privileged to
add you to our list of satisfied clients.

|
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LABORATOPY SERVICES
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-~ LABORATOPY SERVICES

ASBESTOS ARATEMENT GENERAL

#* PFODUCT FURITY
DRUS TESTING

*  FORMULATIONS

ENVIRONMENTAL #  COOLANTS

* DFINING WATEF *+ ANTIFREEZE

#* WASTE WATEF * CORFROSION INHIRITOFS

* NAéTE WATEF. SLUDGE * MICROBIODLOGICAL STUDIES
# GFOUNDWATEF MONITORING ¥ METALS

# HAZAFDOUS WASTE CHARACTERIZATION *  INOFPGANICS

* FESTICIDES # QORGANICS

* FCR'S # TRACE ANALYSIS

*+ HIOAS5SAYS
PETROLEUM PETROCHEMICAL
# INDUSTFIAL HYGIEME ANALYSIS
% GAS AND LIQUID HYDROCAFPEONS

ENVIFONMENTAL SITE ASSESSMENT *  GLYCOLS

#* AMINES
FORENSIC CHEMISTRY

#* GASEDUS SULFUR COMPOLINDS
* AFSON INVESTINGATION

# LUBPICANTS
» LARIGO LOSS

* SFECIALTY GAS ANALYSIS
* FFODUCT CONTAMINATION

# MINEFAL PATTERNS
* FAJLUFE ANALYSIS

* QVERBOARD DISCHAFGES
* HAZIAFDOUS WASTE FINGEFFFINTING

* FUELS
®# TFALE EVIDENLCES
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CONSULTING SERVICES

LEGAL EXFEFT TESTIMONY
AFSON INVESTIGATIDNS

HAZAFDOUS WASTE: Field sampling Surveys
Femed:ial Action Analytical Support
Follutant Chemodynamics
Groundwater Hydrology Evaluation
Femedial Action Spegification

ENVIFONMENTAL FEFPMITTING: NPDES, RCFPA PAFT B, PSD,
. TOWP, TACE, TDH, TRC

NATUFAL BAS FFOCESSING FLANTS: STAPTUF
FROCESS UFSET
FOLLUTION CONTROL EQUIPMENT EFFICIENCY
DEMONSTRATION

ENGCINEERING SEFVICES Ezonamic Studies
Frocess Design
Glycol and Amine Unit

Evaluaion
forrasion Surveys

FFOLESS INSTFUMENTATION CEFPTIFICATION AND CALIEBRATION
WASTEWATEF TFEATABILITY STUDIES
MUNICIFAL WASTEWATEF AND DFINLING WATEF PLANT OFPERATIONS
FFOCESS QUALITY CONTFOL® Operation Manual and
Procedures Preparation
Laboratory Setup
FETFOCHEMICAL CAFGD LOSS EVALUATION

INDUSTFIAL HYSIENE SITE SUFVEYS

|

SFECIALIZED MICFORIAL CULTUPE FESEAFLCH AND DEVELOFMENT

ANALYTICAL METHODOLOGY DEVELOPMENT
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3323 Gulf Freeway « PO Box 1188 » Diclunson Texas 77539

- ——

Phone 713 337-67C
Fax# 713-337 35¢

onmmental « Petrdieum » Orug Screening o Industil Hygiene « Enginesring « Aspesios Abatenent « Mobil Lab ¢ Fire Invesuganon

1 SAMMY RUSSO PRESIDENT
- Educatlion A.A. Chemistry, 1963
Alvin Junlor College
B.5. Biology, 1965
Lamar University
M.S. Blochemlistry, 1973
Texas A&M University
Ph.D. Course work completed-Microblology
. Texas A&M University 1973
?%
_ Professlonal & Beta Beta Beta Honor Society
- Honorary Alr Pollutlion Control Asscciation
id Afflllations Waste Water Analysts Assoclation
Gas Processors Association
t . Society of Petroleum Engineers
American Chemical Soclety
Presentatlons "Semlautomation of the A.0.A.C Carr-Price
- Extraction Method for Vitamin A" Presented
before the Assoclation of 0Official Feed
) Control Chemists, March 1973.
Benzene Monltoring in Gas Processing Plants"™
Presented before the Gas Processors
Assoclation, October 1977.
"Classical & Conventional Methods of LPG
Sulfur Analysis"™ Presented at the Natlonal
GPA Conventlion, March, 1979.
=
Experience Mr. Russo 3Joined the staff of A P R g
Laboratories 1in June 19813. As presldent, »
- he 1is responsible for all administrative, 2
scientific and £lnanclial aspects o£f A P R 3
Laboratorles. Mr. Russo is a tralned gs
® 8
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sclentist with experience both 1In  area
industry and state governmental control
agencies Hls tralnling Includes not only
water and air pollution monitoring
technliques, but also the technlques for
testing industrial health and safety,
Mz. Russo is an experienced laboratory
manager and chemist with twenty years of
educational and industrilal experience

Prloxr to Jolning A P R Laboratorles, Mr.
Russo was Director of Environmental Services
and Manager of Projects for Southern
Petroleum Laboratories, He Jjoined 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
extablished new technigues and methods for
the analysls of trace sulfur compounds,
geothermal brine waters, trace organics |In
sea waters, drilling flulds and petroleum
products and by-products.

As manager of speclal projects Mr. Russo
speclalizes in state of the art techniques
for the analyslis of hydrocarbon, sulfur and
brine sanples on site, Mr. Russo has
performed analytical surveys in Saudl Arabla,
Syrla, Dubal, Europe and throughout the
United States. He 1s a recognized authority
for the analysis of sulfur compounds In gas
and gas processing streams. Whlle at SPL Mr,
Russo managed numerous treatability studles
on {ndustrial waste and developed methods
for the analyslis of geothermal brine waters,

Prior to Joining Southern Petroleum
Laboratorlies, 1Inc., HMr. 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
guality control.

6400
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Speclal
Capabllities

Prior to employment with Technology
Incorporated, Mr. Russo was an Asslistant
Research Chemist at the State of Texas
Agricultural Analytical Services Laboratory.
He supervised the vitamin, Antibiotics and
Microblelogical Laboratorles for the State's
Feed, Fertllizer and Pesticlde Control
Agency. Mr. Russo developed a tube diffusion
technlque £for the assay of antiblotics, semni-
automated the A.0.A.C. Carr-Price Vitamin A
Assay, initlated atomic absorption studies
for the analysis of high-level cyanocobalmins
using cobalt as an analytical parameter, anad
assisted 1In the developmental application of
lon-speclific electrodes for feed analysis and
the application of high pressure liquid
chromatography for Vitamin analysis.

As a graduate asslistant, he taught for four
years at Texas A & M University. In 1966 he
worked for Comtronlx Service where he
serviced communication equipment, radar and
sclentific Iinstruments. In 1964 Mr. Russo
was employed as a research technlclan for
Monsanto. Hls duties included the analyslis
of organlic compounds using gas
chromatography, Mass Spectrometry, Infrared,
UV and Visible Spectrometry.

Speclalist In on site sulfur and hydrocarbon
analysis, new methods development, and
quality control, with 20 years of analytical
experlence in inorganic, organic and
instrumental analysis,

Mr. Russo 13 a tralned fire investigator with
more than twelve years of experlence in fire
investigatlion. He has been qualified 1in
State and Federal Courts, both criminal and
civil, as an expert in the chemistry of fires
and exploslons. He has completed the 80 hour
training course required for certificatlion of
State Fire Marshals and Law Enforcement/Arson
Investigators. He has also been a guest
lecturer to teach the "“Chemistry of flres" as
part of thls program.
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{ VERVIEW

McClelland Engineers 1s among the leading domestic and mntermational
o consulting engineering firms, and 1s currently 76th on the Engineering News
Record listing of the Top 500 U S Design Firms We provide engineerning

services 1n the following fields of specialization

Waste Management

Geosciences (both land and marine)
- geotechnical
- geophysical
- geological
- geochemical

Environmental Sciences
Construction Matenals Engineering and Testing
McClelland has applied 1ts expertise on projects throughout the world

with particular emphasis 1n those geographic regions of petrolewm production
Early association with the petroleum industnes has onented McClelland

towards projects vast in extent or complexaty, those requining innovative

techrnugues, and projects 1n remote geographic regions

|
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McCLELLAND'S RESOURCES

The facilities and equipment available to support McClelland's waste

exploration equipment 1n the Southwest Equipment resources include

Dnlhng ngs

Cone penetrometer systems

VZV Probe®

Geophysics

Sampling equipment
Laboratones (geotechrucal and matenals)

Dnll Rigs

McClelland’s drilling capability 1s very versatile We own and operate

o
o
o
o Field analytical equpment
o
o
o

¥ “ management professionals are extensive and include the most versatile fleet of

skad- and truck-mounted rigs that can gain access to any location Slad ngs

can be mounted on pontoons or barges for accessing ponds and bayous Truck and
marsh buggy-mounted equipment 1s swted to hard ground or very soft ground

cond:itions

The following drll rigs are available

Rug

Failing 3000
Faihing 2000
Faiing 1500
Faihng 1500
CME 75
CME 55
Failing 250
Failing 250
Failing 36
Mobile B-53
Mobile B-53
Speciaity 50
Hand Auger

Mounting

Trailer

Skd

Skd

Truck

Truck

Truck

Truck

All-terrain vehicle
Truck

All-terrain vehacle
Truck

Hand portable
Hand portable

c
2
L]

B b=t et et B b e DS RS = R e e

Depth
Capabihtv, ft

3,000
2,000
1,000
1,000
1,000
400
300
300
150
300
300
70
20
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Electric cone penetrometer soundings are a particularly cost effective way
to define subsurface stratigraphy when used to complement standard geotechnical

[ -

borings McClelland operates the following systems

Depth
Rig Mounting Units Capahiity ft
Mobile B-53 Truck 1* 100
Mobile B-53 All-terrain vehacle 1 100
Mini-cone Pickup 3= 40
Gravity cone Truck 1** 150
Grawvity cone All-terrain vehucle 1= 150

* VZV Probe® systems avatlable for soil gas sampling
- and testing above groundwater level

** Conductivaty cone systems available for contamination
assessments below groundwater level

VZV Probe®

McClelland has developed a cone system which enables us to investigate
contaminants 1n the soil gas above groundwater level The system extracts a
sample of soll 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 immed:ate
assessment of whether contaminants are present Numerous locations can be
tested 1n a2 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 Analvtacal Equipment

A vanety of meters and analytical devices are used by our Seld

investigation teams and include

o Photovac-10s50 OVA/Gas Chromatograph
o Foxboro-128 OVA/Gas Chromatographs (2)

o United Technologies TLV Smffer (1)

o Analytical Instrument Development Mode] 580 OVM (1)
o pH Meters (2)

o Conductivity Meters (2)

o Dissolved Oxygen Meter (1)

o Drager Mult1 Gas Detector (1)

I
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High volume air sampling equupment 15 also avaidable for air quality monitoring

work

Geophveaics

Equpment owned by McClelland Engineers and operated by our technicians or

projects professionals includes

o One Neltronic geophysical logging system mounted mn a 4-wheel-drive van
capable of runming gamma, resistivaty, and self-potential logs to a
depth of 2,500 ft

Four portable logging uruts capable of runming gamma, resistivity, and
self-potential logs to a depth of 1,000 ft

o Surface electnncal resistivaity sounding and profiling equipment

o

o Sersmic reflection and refraction equpment
o Cross-hole seismic equupment
o In situ vane shear equipment
Other equpment 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 vanety of tools to sample sludges, water columns, and

sediments

o Eckmun Dredge

o Kemmerer (thief) sampler

o Bailers (stainless, teflon, and PVC)
Submersible pumps (250-ft capability)
Simme utihty pump (20-ft capability)
Suspended sediment sampler

o M-scope water level meter

Specialized sampling tools can be readily fabricated by our machine shop, when
requred, to meet project requirements which are extraordinary

o o0

Laboratones
Analytical chemical testing 1s performed by selected laboratones under

subcontract to McClelland Engineers Stnict chain-of-custody procedures are
followed for hazardous waste samples, and QA checks on laboratory results are
accomplished by tnp blanks, field blanks, and dupheate samples
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Geotechmcal and construction materials testing 1s performed in
McClelland’s laboratories McClelland's Houston laboratory was reviewed by the
American Association for Laboratory Accreditation in 1986 They concluded

¥ “iheir report with the statement "This laboratory would easily be considered
one of the best geotechnical laboratones 1n the country "
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@E American Association For Laboratory Accreditation
!

September 30, 1988

F_A -
Jeffrey J Danielska, P E
McClelland Enganeers, Inc
6100 Halleroft
P O Box 740010
Housten, TX 77274 R

Dear Mr Danielsk: ~

Your laboratory has been approved for centinued accredaitation 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 Accreditataion A2LA Certifaicates pumbered 0023-01
and 0023-02 are enclosed and may be displayed in a promipent place in your
facilaty

’ »

Your laboratory is now accredited for a two-year taime span through

September 30, 1990, by virtue of the reassessment of your laboratory and an
evaluatien by the AZLA Accreditation Counecil of all activity related to thas
assessment and any recent proficiency testing results Next year, you mpust
pay an annual review fee and subm:it updated information onm your facilities,
key personnel and applicable proficiency testing results In addition, A2LA
must be notified an writing at any time that s:gmaificant changes occur in
lecation, owvnarshaip, 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 approvec by the A2LA Board of Directors
Such publacity strengthens our own publie information preogram and leads to
broader recognition and acceptance of A2L4 accredited laborateries Copies
of the A2LA logo are also enclosed

We are pleased that you have chosen to containue as an A2LA accredated
laboratory

Very truly yours,
ochn W Locke
President

Enclosures

656 Quince Orchard Road « #704 « Garthersburg MD 20878-1409 » 301-670-1377
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. @B American Association For Laboratory Accreditation

SCOPE OF ACCREDITATION

o
. MCCLELLAND ENGINEERS, INC
? 6100 Hillcroft, P O Box 740010
Houston, TX 77274
Jeffrey J Danielsk:, P E Phone 713 772 3700
GEOTECHNICAL
Valid Te  September 30, -19%0 - 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
4 -
ASTM D42l D422 D427 De9s Des4 D1140 D1556
D1557 Dlea3 D2166 D2167 D2216 D2434 D2435
= D2437 D2850 D2922 D2937 D3AC17 D3080 DLG1S
D418B6 D4221 D&253 D4254 D43l8 D4373 D&4546
. Tr:iax:ial Compression (CU and CD)
Permeability in Flexible Wall Hembrane with Back Pressure
Thermal Conductivity of Soi1l by Thermal Needle Procedure
Soi1l-Cement
ASTH D558 b559 D560 D1632 D1633 b1635
.ﬁ 3

656 Quince Orchard Road e #7034 « Gaithersburg, MD 20878-1409 « 301-670-1377
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@b American Association For Laboratory Accreditation

SCOPE _OF ACCREDITATION

T MCCLELLAND ENGINEERS, -INC
6100 Billcroft, P O Box 740010
, Houston, TX 77274
Jeffrey J Danielsky, P E Phorne 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 te this laboratory to perform the following tests
under the ASTM recomnended practice E329

-

Concrete
ASTM c3t c39 C42 cr8 Cl3s8 Cl43 cl72
Cl713 Cl74 cle2 c231 €293 C495 C496
C567 c597 Cél7 ca03 cB80S5
Apgpregates
ASTM c29 c33 C&0 €70 (0d:1: cll7? cl123
cl127 Ci28 cl3il C136 Cla2 C535 C566&
c702 D75
S5o01ls
ASTH D421 D&22 D558 D559 D560 D698 D84
Dols D1140 D1556 DLlESY Dl633 D2167 D2216
D2217 D487 D2488 D2922 D2¢37 D3017 D&4318
Bituminous
ASTH D75 D140 D290 D979 plises D1559 DI560

D204l p2172 D2726 D2930 D3203 D3549
AASHTO T30

Steel
ASTM A370 A6lS
AlISC Bolt-torque
AISC, ASHME, AWS Erection (visual), Weldang (visual), Welding
Qualaification, Fabraication (both field and shop inspection)

Nondestructive
ASTH E94 Ellé Elé4 El165 E213 E2713 ES43
ETQ9

PN

656 Quince Orchard Road » #704 « Gaithersburg, MD 20878-1409 « 301-670-1377
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FORLABORATORY ACCREDITATION

D THE AMERICAN ASSOCIATION

T -

THROUGH ITS ACCREDITATION COUNCIL
HAS CONFERRED UPON

-

MCCLELLAND ENGINEERS, INC.

ACCREDITATION FOR TECHNICAL COMPETENCE IN

GEOTECHNICAL TESTING

THIS LABORATORY 1S 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

OL0v0 1YY
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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

Chtls) Foda

P(?QDENT
FOR THE ACCREDITATION COUNCIL

CERTIFICATE NUMBER 0023-02

VALID TO SEPTEMBER 30, 1990

T1L0PORIV
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@ 3\ American Association For Laboratory Accreditation

CONSTRUCTICN MATERIALS FIELD OF TESTING

SELECTION LIST

To apply for A2LA accreditation under this field of testing, each applicant
must adentify every applicable standard or reference document for which
accrec.tation 15 sought If a standard is not listed, but you would like teo
be accredited for 1%, fdentify 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
lateratery Enrcllment an at least one appllcable reference sample program
of the Construction Materials Reference Laboratories (CMRL) (NBS, Bldg 226,
Rocn A365, Gaithersburg, MD 20899, 301-975-6704) iz required The standards
with an asterisk (*) are part of the CMRL reference sample program Check
all of those standards for which acecredatation is sought

DESIGNATION SHORT TITLZ

Conecrete i
X ASTHM E 329 Practice for Inspection and Testing Agencles for
Concrete, Steel, and Batuminous Materlals as Used in
Constructicn
clo7? Practice for Laboratories Testing Concrete and Concrete

Aggregatas for Use in Construction and Criteria for
Laboratory Evaluation

_x c 231 Making & Curing Concrete Test Specimens in the Faeld

X C 39+ Compressive Strength of Cylindrical Concrete Specimens

¥ c 42 Obtaining & Testing Drilled Cores/Saved Beams of
Concrete

¥ Cc 78 Flexural Strength (Simple Beam with Third-Point Loading)

_ Cc 85 Cement Content in Hardened Portland Cement Concrete

S c 9 Spec for Ready Mixed Concrete

I C 116 Comp Strength Uszing Portions of Beams Broken in Flexure

X C 138> Unit Weaight, Yaield

X C 138 Air Content, Gravametrac

- C 140 Sampling & Testing Concrete Masorry Units

X C 143* Slump of Portland Cement Concrete

— C 1357 Length Change of Hardened Cement Mortar and Concrete

X c 172 Sampling Freshly Hixed Concrete

X C 173* A:r Content, Volumetric

_X C j74 Measuring Length of Drilled Concrete Cores

_X LG ez Making & Curing Concrete Test Specimens in the
Laboratory

—_ 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 Relnforcing Steel

X C 293 Flexural Strength (Sinple Beam using Center~-Point
Loadaing)

c 311 Sanmpling & Testing Fly Ash or Natural Pez=zolans

T 636 Quince Orchard Road « #704 « Cartheesburg, MD 20878-1409 « 301-670-1377
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DESIGNATION

Concrete (continued)

41
360
403
418
426
457
L69
495
496
512
567
597
617
642
666
671
672
684
779
801l
1ok ]
805
823
B56
8173
200
918
944

AST !

RN AR RN Rk RENRRE

NOONOOO0D0O0O0O0N0ONOA000O000O00D0000

Agrrepgates

f

29
33
40
70
a7
88+
IO A
123
127*
128~
131+

NoON0OOO0O0O000n

[

136*
142
227
289
295
330
an

aONaOnNnoOOn

FEET T P [ [

SHORT TITLE . ’

-4,

Length Change of Drilled or Sawed Specimens

Ball Penetration

Time of Setting by Penetration Resistance

Abrasion Resistance of Concrete by Sandblasting

Drying Shrinkage of Concrete Block

Ai1r-Void Content & Parameters of the Air-Void System

Static Medulus of Elasticity & Poisson's Ratle

Conpressive Strength of Lightweight Insulating Concrete

Splaitting Tensile Strength

Creep of Concrete In Compression

Unit Weight of Structural Lightwexght Concrete

Pulse Velocity through Concrete

Capping Cylindrical Concrete Specimens

Specific Gravaty, Absorption, & Voids in Hardened Concrete

Res:stance of Concrete to Rapid Freezing & Thawving
ritical Dilation of Conc Specimens Subject to Freezing
Scalirg Resistance of Surfaces Exposed to Deicing Chems

Making, Accelerated Curing & Tasting

Abrasion Resistance of Horizoental Concrete Surfaces

Mechanical Properties of Copcrete under Triaxial Loads

Penetration Resistance of Hardened Concrete

Rebound Number of Hardened Concrete

Exam & Sampling of Hardenmed Concrete in Constructaien

Petrographic Examination of Hardened Concrete

Comp Strength of Concrete Cylinders Cast in Place

Pullout Strength of Hardened Concrete

Developing Early Age Compression Test Values & Projections

Abrasion Resistance by Rotating Cutter Hethod

Unit Weaght & Voads

Spec for Concrete Aggregates

Organic Impur:ities in Fine Aggregates for Concrete
Surface Moisture in Fine Aggregates

Effect of Organic Impur:ities on Strength of Mortar
Soundness of Aggregates by Use of NaSO4 & MgSOs4

Matl Finer than C 075 mm Sieve in Min Aggs by Washung
Lightweaght Pieces in Agpregate

Specific Gravity & Absorption of Coarse Aggregate
Specific Gravity & Absoerption of Tine Aggregate
Resistance to Degradastion of Small S.ze Ccarse Aggregate
by Abrasion & Impact in the lLos Angeles HMachine -
Sieve Analysis of Fine and Coarse Aggregate

Clay Lumps & Friable Particles in Aggregates

Potential Alkal: Reactivity of Cement-Aggr Combinatliens
Potential Reactivity of Aggregates (Chemical Method)
Petrographic Examination of Appgregates for Concrete

Spec for Lightweight Aggregates for Concrete

Spec for Lightweight Apgregates for Conc Masonry Units

¢ LOvO WY
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DESIGNATION

SHORT TITLE

Ageregates (continued)

l

ASTM C
c

c

2]
| RN RN R R R R s B Nl ol
3
L]
3
"
oo aOn

a0 O0o00O000n0n

Soi1ls

332
441

535

566
586
64l
702

75

gL
109*
114*
115*
i50*
15>
183
184
185%
186*
187*
1ga8*
191%*
204
266"
430*
451%
452
5935+
917

Di740

voouuoooy

PPl ] e

<

L21
422+
425
427
558
559
560
698"

806

Spec for Lightweight Aggregates for Insulating Concrete
Effectiveness of Mineral Admixtures in Preventling
Excessive Expansion Due to the Alkali-Aggregate Reaction
Resistance to Degradation of Large-~-Size Coarse Aggregate
by Abrasion & Impact in the Los Angeles Machine

Total Moisture Content of Aggregate by Drying

Alkali Reactaivity of Carbonate Rocks for Aggregate
Staining Materials in Lightweight Concrete Aggregates
Reducing Field Samples of Agpregate to Testing Size
Sampling Aggregates

Spec for Masonry Cement

Compressive Strength of Hydraulic Cement Mortars
Chemical Analysis for Hydraulic Cement

Fineness of Portland Cement by the Turbidimeter

Spec for Portland Cement

Autoclave Expansion of Portland Cement

Sampling & Acceptance of Hydraulic Cement Mortar
Fineness of Portland Cement by 0 15 om & 0.075 rm 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 HNeedle
Fineness of Portland Cement by Air Permeabilaty Apparatus
Time of Setting of Hydraulie Cement by Gillmore Needles
Fineness of Hydraulic Cement by 0 Q45 mm Sieve

Early Staffening of Portland Cement (Paste Method)
Pot Expansion of Port Cem Mortars Exposed to Sulfate
Spec for Blended Hydraulie Cements

Evaluation of Cement Strength Uniformity from a
Single Source

~

Practice for Evaluation of Agencies Engaged In Testing
and/or Inspection of So:l and Rock as Used In Engineering
Design and Construction

Dry Preparat:on of S¢1l Samples

Particle~512e Analysis of Soils

Centraifuge Moisture Equivalent of Soils

Shrinkage Factors of Soils

Moisture-Density Relations of Soil-Cement Mixtures
Wetting~Drying Tests of Compacted Soirl-Cement Mixtures
Freezing~&-Thawing Tests of Compacted Soil-Cement Mixtures
Moisture-Density Relations of Soils & Sell-Aggregate
Mixtures Using § $-1b Rammer & l2-in Drop

Cement Content of Soil-Cement Mixtures

3
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. DESICHATION SHORT '-I"I'IL'E
So1ls (continued}

_X_  ASTM D 854* Specific Gravity of Soils

X D 915 Testing Seil-Bituminous Mixtures
X Dl1&0 Amount of Material in Soils Finer than 0 075 mm Sleve

X DiI556 Density of Scil in Place by the Sand Cone Method
X D1557 Moisture-Density Relat:ions of Soils & Soil-Apgregate
- Mixtures Usang l0-1lb Rammer & l8-1n Drop

D1558 Moisture Content PTeretration Resistance Relationships
- of Fine Grained Soils .

X D1633 Conpressive Strength of Molded Sofl-Cement Cylinders
T Dl&34 Compressive Strength of Soi1l-Cement Using Portions of
- Beams Broken in Flexure (Modified Cube Method)

DL1635 Flexural Strength of Soil-Cement using Simple Beam with
- Thaird-Point Loadaing
X D2167 Density & Unit Wt of Soi1l 1n Plage by Rubber-Balloon
X D2216 Water Content of So1l, Rock & Soil-Aggregate Mixtures
"X p2217 Wet Preparation of S5c1l Samples
X Dz487 Classaification of Soi1ls for Engineering Purposes
:}E p2438 Descraption & ldentification of Soils {(Visual-Manual)
_ D2844x Res:stance R-Value_ & Expan. Press of Compacted Soils
X D2922 Density of Soil & Soil-Aggregate an Place by Nuclear
Methods {Shallow Depth)

X D2937 Density of Seil In Place by Drive Cylinder Method

. X D3cL7 Moisture Content of Soil & Soil-Aggregate In Place by

Nuglear Methods (Shallow Depth)

R Dize2 Classification of Soils & Soil-Aggregate Hixtures for
Highway Constructien Purposes

- D&42Z3 Max Index Density of Soils Using a Vibratory Table

_ DL254 Min Index Density of Soils & Cale of Relative Density

X D4318* Liquid Laimit, Plastic Limit & Plasticity Index of Soils

Bitunminous \

X E 329 Practice for Inspection and Testing Agencies for Concrete,
Steel, and Bituminous Materials as Used in Constructien

_ D3666 Practice for Evaluation of Inspection & Testarg
Agencies for Bituminous Paving Materials

— D &5»* Penetration of Bituminous Materials

S D b Loss on Heating of 01l & Asphaltic Compounds

- D 20 Distillation of Road Tars

- D 36 Softening Poant of Batumen (Ring~and-Ball Apparatus)

— D 70» Specific Gravity of Semi-Selid Bituminous Materials

X D 75 Sampling Aggregates

___ D 88 Saybolt Viscosity —

- + D §2= Flash & Fire Points by Cleveland Open Cup

- D 95 Water in Petroleum Prods & Bitum Matls by Dist:illat:ion

- D113 Puctility of Bituminous Materials

— D 139 Float Test for Bituminous Materials

. X D 140 Sampling Bituminous Materials
- D 243 Residue of Specified Penstration
_ b 244 Testing Emulsaified Asphalts

&
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DESIGNATION

SHORT TITLE

Bituninous (continued)

ASTY D 290
D &02*
D 872
D 979
D1O74
D10O75%

Dries

b« 11 1=l 1)

D146l
D1559*

DL560O*

be Il

D156l

|

D1663
Dl75L=

Dlas5é*
b2041*
D204L2*
D2170*
D2171*
D2172*
D2726

bebel 11 bl

D272+

D2950
D3142

| b |

D3143%
D3z03=

DISLS
D&l123

| be I

D4L266
AASATO T30*

I

Roaofine

ASTM DiB863
+D1864
DIBSS
P1866
D2819
blel?

FIPTTI

Practice for Bituminous Mixing Plant Inspection
Distallation of Cut-Back-Asphaltic (Bituminous) Products
Sulfonation index of Road Tars

Sampling Baitunminous Paving Maxtures

Conpressive Strength of Bituminous Mixtures

Effect of Water & Cohesion of Compacted Bitum Mixtures

Bulk Spec Gravity & Density of Compacted Bituminous
Mixtures Using Paraffin-Coated Spec:mens

Moisture of Vel Dastillates in Bitum Paving Mixtures
Resistance to Plastic Flow of Bitum MHixtures Usang
Marshall Apparatus

Resistance to Deformation & Cohesion of Bitum, Mixtures
by Means of Hveewn Apparatus

Preparation of Bituminous Mixture Test Specimens by Heans
of Califernia Kneadang Compactor

Engler Specific Viscosaity of Tar Products

Effect of Heat & Air on Asphaltic Materials (Thain-Film
Oven Test) -

Recovery of Asphalt from Solution by Abson Methed
Theoretical Max Spec Gravity of Baitum Pavaing Mixtures
Sclubilaty of Asphaltic Materials in Trichlorcethylene
Kinematic Viscosity of Asphalts (Bitumens)

Viscosaity 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 & Alr on a Moving Film of Asphalt (Rolling
Thin=Film Oven Test)

Density of Bituminous Concrete in Place by Nuclear Methed

Specific Gravity or AFI Gravity of Ligu:d Asphalts by
Hydrometer Methcd

Flash Poant of Cutback Asphalt with Tag Open Cup Apparatus
Percent Air Voids in Compacted Dense & Open Bituminous
Paving Materaials

Thick or Br. of Compacted Batum Paving Mixtare Specimens
Resilient Medulus of Bituminous Mixtures by Repeated-
Load Indirect Tensile Test

Samplaing Pitch

HMechanical Analysis of Extracted Aggregates

Spec for Mineral Aggregate Used on Built-Up Roofs
Moisture in Mineral Aggregate Used on Built=-Up Roofs
Hardness of Hineral Aggregate Used on Bullt~-Up Roofs
Translucency of Mineral Aggregate Used on Built-Up Roofs
Sampling & Analysis of Built-Up Roofs

Sampling & Analysis of New Bu:ilt-Up Roof Hembranes

w ]
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DESIGNATION

Steel

_X ASTM E

T

References

Railroad Bridges

Field Inspection !
AWS, ASME, AISC Erectaion, Visual

AlsC
AIsSC

Il 15l

329

SHCRT TITLE

Practice for Inspection and Testing Agencies for
Concrete, Steel, and Baituminous Materials a=s Used in
Construction

AISC Hanual of Steel Construction; ASHE Welding Code, AWS Code
for Weldang {n Buildipg Construction, AWS Specs for Welded Highway &

AWS, ASHME
AWS, ASME, AISC VWelding Qualificatiocns

Bolt-torque
Rivet
Weldaing, Visual

Shop Inspection

AWS, ASME, AISC Fabracation

Welding
Welder Qualaification

Laberatory Testing

X

X AWS, ASME

_X AWS, ASME

_jL ASTM A 370
_2& A 615
Nondestructive

_X ASTY E 543
X E 94
_2& E 114
_ E 127
_jg E 164
. E 165
X E 213
_ E 214
_2& E 273
- E 317
- "E 428
- E 494
_ji E 709

ARLACL-2--051487

HMechanical Tests for Steel Products

Spec. for Deformed & Plain Billet-Steel Bar for Concrete
Reinforcement (Tests)

Metallurgical Analysais

{Laboratory X and/or Field T ):

Practice for Determining the Qualifications of
Nondestructaive Testing Agencies

Guides for Radaographic Testing (El42 & E&431])
Ultrasonic Pulse-Eche Straight Beam Testing by the
Contact Method

Fabraicataing & Checking Alumainum Alloy Ultrasonic
Standard Reference Blocks

Ultrasoniec Contact Examination of Weldments

Liquid Penetrant Inspection [E&433])

Ultrasenic Inspection of Metal Pipe & Tubang
Impersed Ultrasonic Testing by the Reflection Method
Usaing Pulsed Longitudinal Waves

Ultrasonic Examanation of Longitudinal Welded FPipe &
Tubing

Evaluating Perf Character of Ultrasonlc Pulse-Echo
Test Systems without Use of Electronic Meas.
Instruments

Fabracation & Control of Steel Reference Blocks Used (n
Ultrasonic Inspection

Heasuring Ultrasonle Velecity in Materials

Magnetle Particle Examination

l
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W E R IONALS

« . McClelland Engineers has assembled a staff of waste management professionals that have
the qualucanons and expenence to address all aspects of waste management projects Our staff
includes the followang techmcal disciphnes

Cml Engineenng Geology
- Environmental - Hydrogeology
- Geotechmecal - Geophysics
- Constructhon - Geochemstry
Chemlsc;rly Geochemustry
Chemical Engineenng Industnal Hygene and Safety
The expenence and general technical background of key technical and management staff follow
Expenence Project
ame Educanon (years) Assignment
R.B Beck B S Chem. Eng 4 Chemical Engineer
S.J Bialobok B.A.Chem 12 Geochemustry Regulatory
M S Geology Compliance
G R. Bird BS Civil Eng 23 Remecdhal Design
MS Cmwl Eng Construchon Management
IM Cibor BS Cwvil Eng 10 Geotechmcal Engineer
M S Civil Eng
JJ Crer B S Environmental 1 Field Investigation
Science Chemstry
J L. Cuddibee B.A. Geology 7 Hydrogeology
M.A. Geology
H.C Day B.A. Chemistry 8 Hydrogeology
B.A. Geology Geochemstry
MS Geology Regulatory Compliance
BR Elsbury BS Mech Eng 16 Geotechmcal Engineer
M S Civil Eng Remedial Design
JR Hooper BS Cwl Eng 25 Geohydrology
MS Cmwil Eng |
G W Keaveny B S Geological Eng 4 Geotechnical Engineer
LA Xlostermann BS CwilEn 4 Geotechmical Engineer
MS Cml Eng

8L0t0 TV
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Expenence Project
Name Education (years) e
AKX leong . BS Cvil Eng 21 Hydrogeology/Environ-
MS Civil Eng mental Computer
Applications
B E McCullough B S Microbiology 9 Project Manager
Environmental Saienust
D G McQullen B S Geology 5 Geohydrology
MS Geology UST Compliance
G R. Mehdiratta BS Cvi Eng 16 Project Manager
M.S Civd Eng Remedial Design
PhD Civil Eng Geotechmcal Engineer
HF Millard B S Geology 2 Hydrogeology
P C Moore B S Geology 6 Hydrogeology
W W Parker BS Cvl Eng 16 Remedial Dest
MS Cvil Eng Construction gt
Ph.D Civid Eng
S.L. Schwartz B S Geology/ 10 Project Manager
Hydrogeology Hydrogcolog0
Regulatory Compliance
A M Seier B S Geology 2 Hydrogeology
HJ Smahhk BS Ind Tech 14 Safety and
M S Ind Hygene Industnal Hygiene
AD Taer B S Geology 3 Hydrogeology
M S Geology
T.H Turton BS Cmvl Eng 21 Project Manager
MS Cmwil Eng Geotechrucal Engineer

All of McClelland’s waste management professionals are tramned and expenenced 1n the
health and safeg aspects of working on hazardous waste sites 1n comphance with OSHA’s rules
promulgated 1n 29 CRF 1910.120. They parncipate 1n McClelland’s Medical Momitoning Program
- a program that documeants each professional’s iinal and conanwing health

|
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m Name / Business Address Year Presenl Fir 3 Date Prepared

STANDARD 1 Fu 2 Year Present Firm o

FORM (SF Establshed

(SF) HMcClelland Engineers, Inc Eehrmry 24, 1948

:mg ";l:c;:;;m 4 Specily lype of owneiship and chech below 1l applicable
llouston, Texss 77214 Corporatlon

Arghgaui:l E:'\gsh'leer A _Small Business

and Related Services B Small Disadvanlaged Business

! I
Queshonnaire 1a Submittalis lor O Parent Company [l Branch or Subsidiary Office e Woman cered Bacness
5 Name of Parent Company, il any 5a Former Parent Company Namaels), If any, and Year(s) Established
Fugro-HcClelland B ¥ Greer & HcClelland - 1946

6 Names of not more tlhan Two Pnncipals 1o Contact Title / Telephone

1) will4em J Emrich, P E , President (713} 7712-3700
2) ¥ewneth J Koch, P £ , Executive Vice President (713) 772-3700

7 Present Ofhces Ciy/ State / Telephone/No Personnel Each Office

Houston, Texas H3-712-3700 177
Dallas, Texas 214=-357-3801\ 16
Austin, Texas 512-444-323) 42
Hew Orleans, Louisiana 504-733=1754 6
Lake Charlesa, Louislana Je-&39-17)1 10
St Louls, Hissourl Mi4-420-B88D 27
Ventura, Caitfornta B05-644~5535 46
San Antonio, Texas 512-655-9516 1

7a Tolal Personnel _323%

8 Personnel by Discipline (List sach person only once by pnmary function )

} Date Processing Experts
3} bDriilers, helpers

6} Eaglueeriap Techaiclans
_9% FEnylronments) Sclentista
_1_Mlazerdous Waste Speclalists
_&4 lahoratory Enperts
_12 dperation & Halntensnce

I Salety Engineer

_1V_ Testing Experts
87 Mier111§ Faglneers

_40_ Adminisirative . Electrical Engineers ———. Oceanographers
___ Archilecls - Estimalors 5 _ Pianners Urban/Regional
—-2_ Chemical Engineers —16_ Geologisls — Sanitary Engmeers
— - Cwil Engineers —L_ Hydrologists A8 _ Sois Engineers
-~ Conslruction Inspeclors —.— Intenor Designers — Specihcation Writers
—11_ Dratismen —— Landscape Architecls — Sinuctural Engineers
— Ecologists —.4_ Mechanwcal Engineers ——— Surveyors
.—— Econornists — Mining Engineers — Transponiation Engineers
9 Summary of Professional Services Fees

Recetwved (insert index number) Last 5 Years (mos! recenl year first)

19 87 1996 19 85 1954 19 83

Direct Federal contract work, including overseas 3 ] 3 2 2
Al other domastic work Ul 8 8 8 8
All other toreign work* 4 8 8 8 8

*Firms interestad in foremgn work, but without such expenence, check hera O

0800 RYY
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Ranges of Prolessional Services Fees
WX

Loay than $ 100 000

$100 000 10 $250 000

$250 000 1o $500 000

$500 M) 10 31 lhion

$1 nulhon to $2 milbon

$2 muthon lo $5 mulion

35 mlhon 10 510 mdlon

$10 mnilhon of greater

E It A
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10 Profde of Firm's Project Expenence, Last 5 Years
Profile Number of | Tolal Gross Fees Profile Number of Total Gross Fees Profile Number of | Tolal Gross Fees
Code Projects (in thousands) Code Projecis {m thousands} Code Projecls ﬂln thousands)
b
1) o028 42 1,615 11) 21)
2) o 153 6,679 12) 22)
3) 097 4,607 182,098 13) 23)
4) 106 1,045 9,143 14) 24)
5) 217 84 8,489 15) 25)
8) 225 1 2,530 16} 26)
7) 266 262 6,59 17) 27
8) 18) 28)
9) 19) 29)
10) 20) 30)
11 Project Examples, Last 5 Years
Completion
Proiile | “P", “C”, Cost of Work Oate o
Coda |“Jv", or “IE"| Project Name and Location Owner Name and Address (in thousands) simaled)
1
099 Clay Liner Evalustion Research Environmental Protection Agency
266 P Houaton, Texae Contracts Management, 5 W 400 Ongaing
Cincinnetl, Ohloe 45268 {Fee)
028 2
013 Landfi11 Modernization Flan Casmalla Resources
097 P Casmalia Clase 1 Lendfill 559 San Veidro Road 600 Ongoing
117 California Santa Barbara, Celifornis 93150 (Fee)
266 :
3
o Deepwater Plpeline Route Conoco Inc
0r? c Culf of Hexico PO Ppox 2197 600 Ongelng
Bouston, Texas 77252
4 Nepartment of the Navy
ik P llazardous Haste Confirmation Studies Maval Fnergy and Environmentsl Support 29 Dngoing
266 Point Mugu, California Activity (Fee)
Port Yweneme, California 93043-5014
Libi:] 5
N3 Southern Californie Pipeline Syetem Four Cornera Pipeline Company
095 | 4 Santa Barbara, San Juls Obispo, Ventura 5900 Chercy Avenue 4n0 Dngoing
097 and Los Angeles Counties, Calllornia Long Beach, California 90805 {Fee)
114
6
042 Hydraulic 1andfil1l Construction Port of 1na Angelea
097 P Fort of Toa Angeles 425 5 Palopr Verdea Street 500 1991
106 los Angeles, Californla San Pedrn, (alifornia 90732-015) (¢re)
7 Brushy Creck Water Control and
1 nn
097 c Bruahy Creek Reglonal Maastewster Sysiem Improvement District No
169 Tunnel 50 1989
P& Rox ARA2
Willismson and MI)am Count fes, Texns Taylor, lexts 76574 rbﬂ)
5 PJOQLE l"u’lpavv w J STAHMANEONM 254 (NFY 10 AY
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8 Neutral Buoyancy |aboratory Natloual Aeronautics & bpace
097 c Johnson Space Center Administration b1 1988
llovston, Texas Johnson Space Center, Rldg 9
o0 ! llounton, Texas 77058 3
9 U S Army Corps of Englneers l
Prilling snd 1aboratory Testing Programa Galveaton Nistrict
097 ¢ Texas and loulslana Culf Coaats 400 Mrirracuda Street 30 1988
Galveston, Texas 177551
0
026 1 Hortis Sheppard Dam Brazna River Authority
097 c Leke Po9sum Kingdom 4400 Cobbe 950 1988
Hineral Wells, Texanm Woco, Texan 76714
H Naval Facilities Engineering Command
054 P Croundwater Contsmination Investigatlons Southern Nivision 400 1987
266 Various locations 2144 Helbourne Street {Fec)
Charleston, South Careline 29411
1
2 Loulalana Department of Trangportation
013 c Barrier Taland Besch Restoration and Development 1987
097 lale Dernieres, Loulsiana 1201 Capitol Access Read 105
Baton Rouge, toulelsna 70802
13
097 Ceologic Hazards Survey Shell Offshore Inc
225 c Deepwater Lease Ciearances P O PBox 60149 500 1987
Gulf of Hexico Mew Orleans, Louleiana 70160
14 City of llowston Publle Worka Department
046 Runway B-26 Aaphalt Overlay Alrport Fnglneeve Offlce {70 1987
106 C liouston Intercontlnental Alcport 16390 Kennedy Blvd
Houaton, Texas Honston, Texas 17032
15
106 South Houston Service Center Houaton Lighting & Power Company 0
c llouston Lighting & Power Company PO fox 1700 (Pee) 1987
265 Houston, Texas Houston, Texae 7700t
16 City of Housaton Public Works Tepartment
097 ¢ Ceorge R Browm Conventlon Center Engineering Divieion nn 1987
106 Hiouston, Texes 900 Raghy (Fee)
Houston, Texaa 717002
17
087 Pallas Area Rapid Transit
097 é" g::::: “;E:RE“P" Tranaft Subvoye 601 Pacifle Avenue (L:S} 1987
1ng * Datlee, Texns 75202
18
054 Wazardous Waste Slte Sutrveys U S Army Engineering Divisien 63
266 d Task Order (ontract 106 Wynn Drive (Fee) 1986
Nuntaville, Alabame 235807 e
19
Relief Wells Hounton Lighting & Power Campany 2 000
27 c South Texam NHuclear Prafect O Box 1700 (ree) 1986
Rty City, Texna Nouaton, Toxas 77001
& zgow mv STAHDAIEN | UM 240 (HEY 10 AN
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20 N Clty of Honaton Pubiic Works lepirtment
006 Runvay 9-27 Alrport Frnglneers Offlce 1 2008 1986
046 c Houston Intercontinental Afrport 16390 Kenncdy Rlvd ﬂl
097 flouston, Texos llouston, lexss 77032 }
106 o —— L o
Maval Facllitlee Engl ring Command
042 2 Waterfront Factlitiea s:::her:cnivlnl:n raineecing ‘ 20
097 c 1ake C:narles Havy llomeport 2144 Helbowrne Street (Fee) 1986
Leke Chacles, Jaulsdana Chatleston, South Carolina 29411
2 Colorado Rlver Municlpal ¥ n -
pal Water District
025 c S o i Concho Countles. T PO Box 869 s 1986
0%7 oleman and Loncho Lounties, lexas Blg Spring, Texas 79720
23
007 p Horthetar Gravel 1sland Amerada lleas Covporation 150
097 Beaufort Sea, Alaska 550 W 7th Street, Sulte 1400 (Fee) 1986
Anchorage, Alaska 99501
24 Texae State Nepartment of Nighwaye and
o1l Ceble-staved Suspension Bridge Publlc Trensportation, Dlstyict 12 1,071 1986
097 G fliouston Ship Channel PO Sox 1386 (Fee)
Nlarris County, Texas Houeton, Texam 77151
25 Lounty nf Jos Angeles
028 Community Development Plock Grant Program Community Duvelopment Commisslon 150
03} P FY 1904-1906 1436 Coodrich Blvd (Fee) 1986
Y17 Los Apngeles, Califormia Los Angeles, California 90022
26 Maval Facillties Englneering Cormand
070 Alt Combat Treining Range Chenapeske Divieion | 500 o83
097 c Charleston TACTS Navy Yard (; N
Offshore Ceorgla Weshington,D C 20374 ee
27
Harris County Toll Road Authority 646
0ab ¢ Sam llovston Tolluay 233 Penmar, Sulte 620 Pand 1585
097 Houweton, Texns llouston, Texas 77060 ee
054 28 llydrocerbon Recovery Well Program Hlaml Internstional Alrport
217 c #iaml Internacional Alrport P O Box 592098 1 200 1985
266 Hiaml, Florlda Miami, Florida 31159 (Fee)
070 29 pacific Fnewetsk Atoll Corfng Expedition pefense Nnclesr Agency/SPsS
L3 Frnewetak Atoll
N5-1000 4,500 1945
097 Harshall lalends Washington, P € 2010151 '
048 30 Veterang Adwiniatration Medical Faclllty Veterana Administratlor
[ 2002 Holcumhe RIND Verminl Ave NW 89{»0 1985
09} flouston, Texas Washinpton, P C 206U DUy ulw}g’V t)
M3Iw
12 The foregoing is a statement of facts I
Slgnature 25 .é_'l'ypod Name and Title __Milliom J. Carich, Prealdent I Hiceh 8, 1908
/ Surdurd Fomm 754 uky 1975
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ATTACHMENT

McCLELLAND ENGINEERS LABORATORY
HEALTH AND SAFETY PROCEDURES
MISSOURI ELECTRIC WORKS RI/FS

bt |

!

®
P8OOIV

P40224 upy maw



LARB TORY

11 { Handlin rage of Chemic

¥ <7 Chemucals 1n any form and soi samples contaiming unknown hazards shall be safety
stored, bandled and used Attenton shall be paxd to the labels on the containers
concermung the bazardous nature of the chemncals or contamnated sample and
précautions that shall be taken while using them. All contamnated sou samples shall be
opened and handled under a properly designed ventilated hood with a mimmurm face
veloaity of 100 ft per minute

N

12 es and Flammable Solven

Gas cylinders must be securely fastened so that they cannot be dislodged or tipped 1n any
directon. Connections, gages, regulators, or fitings must not be interchanged among
cybnders

Flammable solvents must be stored mn well-ventlated designated areas Flammable
solvents 1n glass contamners shall be stored 1n fire-proof cabinets

13  Protective Clothing

At a mimmum, protechve goggles or glasses with side shields and a lab apron shall be
worn by personnel working with chemicals or contaminated sod samples Dependent on
the chemucal or suspected contamnant(s) ia the soil sample, rubber gloves shall also be
worn. Generally, mtnile gloves shall be worn if the contamnant 1s unknown unless
otherwise indicated Other protective clothing such as safety shoes, disposable chemical
resistant clothing etc , may be mdicated.

14 Chemical Hazards

Acids shall be stored together, except for perchlonc acid which shall not be placed next
to glacal acenc aaad Strong muneral acids such as hydrochlone, hydrofluonc, sulfunc
and mmnc are some of the most hazardous chemicals Organic acids are less hazardous
because of thewr comparatively low lomzation potentials, but such acids as phenol
(carbobe acid), hydrocyamic, and oxahe are extremely hazardous because of their toxic
propernes

Oxdizing agents, 1n contact with orgamc matter, can cause explosions and fire They are
oxothermic and decompose rapidly, liberanng oxygen, which reacts with orgamc
compounds

Volatle and corrosive chemicals shall be handled carefully under a fume hood

S8OPO TV
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17

In the event that chermucals come 1n contact with skan, unmedciate washing shall be
undertaken A wash basin i1s provided 1n the laboratory for eye washing should chemicals

come 1n contact with the eyes

Should cbemicals be swallowed, immedately contact

EMS and the local Poison Conumol Center Care for shock and check breathing

Fire Hazards

frequently Do not give anything by mouth until advised by medical professionals

There are fire exnngushers strategically located throughout the laboratory Laboratory
personnel shall be famihar with the locations and use of these fire extingwishers The
laboratory 1s also equipped with a safety shower, 1n the event that clothes are on fire

Traiming

All laboratory personnel who work with chemicals or contaminated soil samples shall be
trained and medically momtored 1n accordance with OSHA regulation 29CFR1910 120
For speafic detads see Chap 15, Sec 3, Subsec 2 Health & Safety Traimng and
Chap 15, Sec 3, Subsec 3 Mediczal Momtonng for Hazardous Matenals Personnel.

Other Safety Guidelines

Smoking, drinking and eanng b the laboratory are not allowed Only authonzed
personnel can enter the laboratory Other people entenng the laboratory shall get
permussion from the laboratory manager, and shall be accompamed by an authonzed
personnel at all ime 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 wandenng .

Used chemicals and/or chemucal solutons shall not be poured down the drain but shall
be retmned 1n waste contawners and stored on site for proper disposal at a later date

The quannty of water generated in the laboratory 1s less than 100 kg (200 Ib) per month
and a generator or storage permit 1s not requred (40 CFR 261.5)

980VORIV
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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 mame cover Note
that all NGC field personnel bave received 40-hour bhealth and safety
training and are included in the corporate medical momitoring program

The following case histories are representative of geophysical applications
using electromagnetics and magnetics for RI/FPS investigations and property
transfers The names of the clients and sites have been omitted to
maintain confidenciality.

A magnetometry/gradiometry survey was conducted at an 8-acre site
thar 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
exploracory trenching showed that debris existed ac all anomalous
locations, including a S5-drum cluster containing chemical wastes

A magnetometer/gradiometer and an EM3i terrain conductivity wmeter
vere used to conduct a survey at a small municipal landfill The
landfi1ll operation consisted of using trenches in somewhat
rtandom orientations The survey was used to b tier map the

boundaries of the known cluster of trenches, verify that
addigional 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 excavatioms, the acturacy of
the geophysically defined border was within 2 to 3 feet

L8800 RV
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Project

Sharon Facility

Conservation
Chemical Corp. Site

Regional Coal
Gasification
Assessment

Duell & Gardner
Site

Scranton Disposal
Site

Northrop Envinron-
mental Audit

Client/
Owner

Westinghouse
Electric Co

Front Street
Truet

I1llineois
Power Co

Michigan
DHR

Paul C Rizzo
and Assoc

Northrop
Corporation

880+0 YV
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Table 1

Neponset Geophysical Corporation
Staff Experience - Environmental Application

Location

Shaton
Pennsylvania

Kaneas City
Hiasouri

State of
Illinois

Muskegon
Michigan

Seranton
Pennsaylvania

Chicago
Illinois

Description

Processing of selsmic refraction
data for a hydrogeologic assessment

Seismic refraction to determine
feanibility and design parameters
for slurry wall construction

Industrial archaeology to verify
facility plans and waste dieposal
of abandoned Coal Gasification plants

Definition of b ried waste and ground-
water contaminate patterns for RI/FS

Located 10 boringe on landfill to avoid
drilling into potential hazarde

Evaluate environmental liability of an
industrial property under consideration
for purchase

Page 1 of 3

Year

1986

1986

1986

1986
1986

1986

Geophysical
Pro ject Cost

$ 15,000

35,000

25,000

12,000

5,000

5,000



Project

Northrop Facility
Aber Road Facility
Rose Chemical Site
Sartomer Chem Site

Mobil Mining &
Minerals Site

Harries Broadcast
Quincy Site

Regional Coal
Gasification
Assessment

Client/
Owner

Northrop
Corporation

CECOS
International

Rose Chemical

ARCO Chemical
Company

Mobil Mining
& Minerale Co

Harrie Broad-
cast, Inc

I1linois
Power Co

Table 1

Neponeet Geophysical Corporation
Staff Experience - Environmental Application

Location

Chicago
Illinois

Willfamsburg
Ohio

Holden
Missouri

West Chester
Penneylvania

Carteret
New Jersey

Quincy
Illinoia

State of
Illinois

Description

Confidential - Environmental evaluation

Define bedrock topography and over-
burden stratigraphy

Locate and define small, scattered
drum buriale

Identify buried utilitfes that may be
conduits for contaminate migration

Locate buried objects for subsequent
excavation

Refraction survey to define bedrock
topography & overburden stratigraphy

Industrial archaeology to verify
facility plans and waste disposal of
abandoned Coal Casification plants

Page 2 of 3

L
1
Geophysical
Year Project Cost
1987 $ 5,000
1987 50,000
1987 5,000
1987 12,000
1987 5,000
1987 30,000
1987 $ 4,000




Project

Bloomington Service
Area Adcessment

Property Evaluation
Property Evaluvation

Industrial Landfill
Characterization

Waste Location
Property Transfer

Trench
Identification

Identify Sand
Channels

6800 TV
p40224 WPy MIW

Client/
Owner

Illinois
Power Co

Burlington
Northern

Illinoies
Power Co

Grace

US Corps of
Engineers

IT
Corporation

BFI

¥
5.
L

Table 1
Neponeet Geophysical Corporation
Staff Experience - Environmental Application

lLocation Description

Bloomington Characterization and location of

Il1linoie buried materials

Brainard Characterization of property to

Minnesota evaluate environmental liability

Champalgn Survey to evaluate environmental

Illinois liability prior to sale of parcel

Henry Definition of landfill size and

Illinois character

Millington Characterization and location of

Tennesnee b ried materials

Louisiana Definition of landfill eize and
location of buried materials

Ohio Definition of stratigraphic

changes at a sanitary landfill

Page 3 of 13

q
b
Geophysical

Year Project Cost
1987 5,000
1988 10,000
1988 5,000
1988 4,000
1988 1,500
1988 4,500
1988 8,000
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Note 1

Table 2
Neponset Geophyscial Corporation

Summary of Geophysical Survey Capabilicy

Seismiec Reflection

Seismic Refraction

Electrical Reesistivity
Electrical Resistivity VES Profiling
Induced Polarization
Electromagnetics

Magnetics

Micro=Gravity

Ground Penetrating Radar
Borehole Logging

Geotomagraphy

Acoustic (Sub-Bottom) Profiling
Gravity/Magnetics Modeling

Includes methods under development for uee in 1989

|
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Thomas A. Brooks

i -*Projecl: Manager )
Prasident, Neponset Geophysical Corporation
Education
E.S. Geophysical Engineering, Colorado School of Mines
Affiliations

Society of Exploration Geophysicists

Europaan Assoclation of Exploration Geophysicists
National Water Well Association

Association of Ground Water Scientiste and Engineers

Experiencé amd Background

Mr. Brooks received his B.S. Degree in Geophysical
Engineering from the Colorado School of Mines (CSM), and
during that tims he was employed by the CS5M Exploration
Research Laboratory where Mr Brooks bescame experiencad 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 exclugively
with anginearing applications since 1982. He has been
invelved in all aspacts of projact managesment, and has
managad projects that have raquired 2 to over 90 personnel

In addition to project management, Mr. Brooks is responsible
for technical and software developments. He is an
experisnced geophysical programmer, and has besn involived
with software implementations for numerous applicatione In
particular, he is adapt at implsmenting technical software
on micro~ and minicomputer anvironmente.

Mr., Brooks is President and Founder of Neponset Geophysical
Corporation (NGC), a firm dedicatad to providing quality
geophysical servicees to the enginesring and waste management
industries since 1985. Mr. Brooks has bsen involved in
adapting geophysical techniques to the enginesring and waste
managemant 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
geophyeical field methods as well as a review editor te
technical trade journals.

260Y0 TV
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David W. Marcum

= = .
. Project Geophysicist
Neponset Geophysical Corporation
Education
B § Geophysical Engineering, Colerado School of Mines
Affiliations

Society of Exploration Geophysicist
Danver Geophysicel Society

Experience amd Background

Mr. Marcum obtained his B S, Degree in Geophysical Enginsering
from the Colorado School of Mines (CSM). He currently works at
Neponeet Geophysical Corporation as a Project Gaophysicier, and
his current duties include survey design, dats acquisition, field
management, data analysis/interpretation, and report preparation.
He is algo responsible for programming geophyeical analysis
softwars and other technical developments at NGC. Prior to
joining NGC, Mr. Marcum wae a geophysical coneultant specializing
in data acquisition techniques as wall as providing data analysis
and interpratation.

g .-

Pr—
-

_,

. Mr Marcum was smployed at Reotech, Inc. from 1981 through 1986 as
an exploration geophyeiciet where his duties included survey
i design, data quality testing, data interpretation and computer
modeling Ee has been involved in management of geophysical field
crews Prior to obtaining his B § degree, Mr. Marcum was a
computer operator for Neotech and a geophysical field technician
for the GColorado School of Mines research projects.

Mr. Marcum brings & broad range of personal and practical
exparisnce to NGC, and he has been employed ams an instructor of
geophysical field methede

|
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QA/QC PLAN/PROCEDURES
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.:w facility may be based on tha results of laberatory

I. INTRODUCTION

A. Importance of Quality Control

Thae role of the analytical laboratory 18 to orovide
ang quantitative data to be used 1n decision making.
the data must accurately deacribe the
concantration cf constituents
laboratory. In many caaes,
than no answer at all,

cualitative

Te be valuable,
characteristics or the
in the sample submitted to the
an aporoximate or incorrect result 1s worsa
because 1t will lead to faulty interpretations,

fArnalyses serve many functions,

material or product quality,
intarnediates,

such as the mvaluation of
process monitoring
or determination of environmental

raw
through reaction

gquality. Decisions
made using analytical data are far reaching, For example, standargs
are set to establish satisfactory conditions for a given preduct's

or guidelines are set for effluent guality. The laboratory data
cdefines whether these standards are being met,

If the laboratory data
indicate a vialation of the stangard, action is required on the part
of operations personnel.

The consequances of Taulty aralyses can bs severe,

PDacizions on
process ghanges 5 plant modification,

or every the construction of a

analysis, In
vircrmental amalysis, a false high figure can result 1n unnecessary

expense as a manufacturer attempts to correct a non~existent control
problem. Conversely, a false low figure can result 1n i1nadvertant

cantamination of the envirornmsent, The financial i1mplications alone
provide significant reason for sxtrema care in analysis.

The analyst must Always bDe aware of his responsibility to
provide laboratory results that are an adequate represantation of the
sample. Furthermorae, tha analyst must be aware that his grofessional
competence, the procedures he has used, and the reported values may be

used and challenged i1n courst, Te satisfactorily meet this challenge,
the analytical data must be backed up by an

agdequate program to
documant thae proper control and application of all the facters whicn
affect the final result.

Bacause

of the importance of laboratery analysis and the actions
taken as a result, a program to ensure the reliability ¢f the cata s
essential. Rll analysts practice Quality control to varying degrees,
depending somewhat upon their training, profmssicnal price, and awars—
ness of the importance of the work they are doing. Under the pressure
ef the caily workload, howaver, analytizal quality control may bDe

sasily neglected. ° An establisned control program, appliea rout.nely

to every analytical test, is vaital to assuring the reliability of
the final results.

9600 TV
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B.Functions of Guality Control

Tg-“qualxty control program has two primary functions:

1. Control of the guality of analyses,

in order to mest the
orogram requiremants for reliability

2. Maasurement of quality (monitoring the rel:ablility of
the results reportad)

For examplae, the processing of spiked or duplicate
measurement of quality,

a control mesaszurs,

samples 13 a
while the use of analytical grade reagents is

Just as
quality
regulred
steps in

each analytical methnod has a rigid protocel, so the
control asmsociated with that tast must also involve definite
steps to monitor and assure that the result 18 correct. The

quality contrel will vary with the type of analysis. For
example, i an instrumental method, the check—out of the instrument
response and $he calibration of the instrument in concentration units
1= also a Qquality controel function. Ideally, all variables wnich can

affect the final answer should be considered, evaluated, and
controlled.

This handbook considers thne factors which go into
analytical result, " and provides recommendations for the control of
these factors ain order to insure that the best possible answer 1is
obtained. In addition, protocols are westablished for routine
monitoring of the quality of results, using spikes, duplicates, and
samples of known concentrations. A program based on these
recommendations will pgaive the analyst and his supervisor confidence in

the reliability and representative nature of the
eharacteristics being reported.

creating an

samplm

|
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C. Rasponsibility

Without exception, the final responsibility for the reliadbilaty
of the analytical results submitted reats with the laboratory manager.

The laboratory manager retains ultimate responsibility for all af
the followings

1. Training personnel

2. Insuring reliability of test results
3. Maintaining appropgriates records

d, Monitoring the quality control program

Y. Making sure that ¢the Iinstruments are accurate and
proparly calibrated



. In general,

\(l

D. Analytical Methods

the widespread use of an analytical method indicates
that it i1s a reliable methogd of analysis (or the most reliabls method
available), and this fact tsncs te support the valaidity of the tast
result raportsd. Conversely the usam of a little—krown technigue forces
the data user to place faith i1n the Judgement of the analyst. When the
analyst uses a “privats” methog, or ons not commonly accepted in the

field, he must stand alone 1n defending both his choicts of the method
and the results obtained.

The need for standardization of methods is readily apparsnt.
Uniform methods batwesn laboratoriss are alse important 1n order to
remove the methodology as a variable in comparison or jJoint usae of
data bstwasn locations. Uniformity of methods im particularly
important when laboratories ars providing data ¢to a common data bank.
A lack of standardization of methods raiszes doubts of the validity
the results reportesd. The use of different analytical procedures
measure the same constituent,whather within one

several laboratcries, raises the
superior,

af
to
laboratory, or |in

question of which procescurs 1s
and why the supsrior method is not used throughout.

The physical anmd chemical methods used should be selected by the
following criteria:

1. The method should measure the desired constituent with
sufficient precisien and accuracy to meet the data

needs, in thae presence ¢f the intarferences normally
ancountered 1n the sample stream.

2. The selected methed should have

beern suffic:ently
tested to astablish its

validity.

3. Where available, methods specafied by federal, state, or

local statute, or those approved by a regulatory agency
or othar appropriate organization should be selectad in
praference to methods not B0 approved.

4, The procedurse should utilize equipment and shkills

normally available in the analytical laboratory, and be
sconomically feasible.

S« The method should be sufficiently rapid ¢to
routine usa Tor the examination of large

sanples, and to preovide data within the
reagquired,

permit
rumbers of
time frame

Regardless of the analytical metheod used, the specific
mathodology should be carefully documentead. Statements regarding the
methods used imn arr:ving at laboratory data myst be clearly and

honestly stated. The methods usad must be adeguately refersnced and
the procedures applied exactly as described.

the reviewsr Can
accuracy of the data when

Knowing the spgecific method which has bssn used,
Apply the associated pPrecision and

660v0O RV
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interpreting the laboratory results, If the analytical methodology is

in coubt, the data user may honestly guestion the reliability of the
result he 13 to interpret,

The advantages of strict agherencs to accepted wmethods should net

atifle investigations lsading to i1mprovements in analytical
procedures. In spite of the value of well-documentsd, accespted
methods, occasions do arise when a procedure must be modified o
eliminate unusual ainterferencs, vield

increased sensitivity, or
minimize unacceptable delavs. When modification s

revision should be carefully worked out to accomplish the desired
result., It 18 advisable to assemble data using both the regular and
the mocdifTied procedures to show the superiority of the latter. Thas
usaful i1nformnation can be brought to the attention of the 1ndividuals
and groups responsible for methods standardization. For maximum
berefit, the modified procedure should be rewritten in the standard
fTormat 80 the the substituted procedure tan be used throughout the
laberatory for routine examination of samples, Responsibility for the

use of a non—standard procedure rests with the analyst and his

supervisor, since such use represents a depariture Tfrom accapted
pracsice.

necessary, the

In field operations,
labaratory,

ar

the problem of transport of samples to the
the need for an immediate response to changing conditions,
the reecd to examine a large number of gross values will

somet imes
require the use of rapid field methocas yvielding approximate

answarg.
Such mathods should be used with caution, and with a clear
uncerstanding that the results obtained do not compare ln reliability
wlth

those obtained uaing standard laboratory methods.
"guick and dirty" methods have been used should be noted, and the
results should mnot be reported alomg with mores reliable laboratory
gerived analytical information. The cata user 1% entitled to know that
approximate values have been obtained Tor scresening purposes only, and

that the results €0 not represent the customary precision and accuracy
chtained in the laboratory.

the fact that

|
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E. Scopwm

éfggs manual 1% the basic policy manual for all analytical
procedures used at RPR Laboratories. RAll samnployess will be
familiar with thia manual. Arny exceptions to the policies and
procedures Sstated in this manual must be be approved by the
laboratory marnager, and will be notad in the appropriate records.

0

|
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PARAMETHR

pH
Conductivity

TSS

BOD

TDS
0{1 and Grease
Alkalinity

All other titrimetric analyses

All colorimetric analyses and
specific ion probe analyses
(spike not required for phenol
ot sulfide analysis)

TOC analyses

Atomic absorption analyses

Gas chromatography analyses

TABLE |

DALLY QUALITY CONTROL REOQUIREMENTS

Calibration with 2 standacds

Calibhcattion with | atandard

Analysis of one blank and duplicaces on a
10X basis (at least one dupticate)

Analysis of a blank, a standard and

duplicates on a 10X basis (at least one
duplicate)

Analysis of a blank and duplicates on a
102 basis (at least one duplicate)

Analysias of a blank and & satandard or a
duplicate

Analysis of a standard and duplicates

on
a 10X basis (at least one duplicate)

Analysis of 2 standatrds, duplicates and

epikes on & 10X basls (at 1least one
duplicate and spike)

Analysis of a standard, duplicates and
spikes on a 10X basis (at least one
duplicate and spike

Analysis of 2 standards, duplicates and

apikes on a 10X 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,
dupllicates and nspikes on 10X basis (at
least one duplicate and spike per month)

|
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IY. LABORATURY PROTOCOL: ORGANIC CONSTITUENTS

TRABLE OF CONTENTS

Sample Collection

Sample Preparation

1. Heolding Time Evaluation
2. Matrix Spiked Sample

3. Surrogate Spiked Sample
4, Duplicate Samnple

S. Method Blarnk

6., Clean=-up

Definition of Audit Levels for Sample Preparation

Sample Analysis
1. Standard Min
2. Calibration Curves and Standards

Data Reduction
l. GC Retenticn Times
2. Peak Measurement and Calculations

Other Audit Procedures
1. Completeness and Rccuracy of Data
2. External Rudit Samples

Quality Control Charts
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SAMPLE COLLECTION

Sample ceollection 1s monitored for contamination by the
usa of a field blank. The field blark also wverifies
that the sample was not contamimated during shipment,

A
field blank results from contacting all sampling
equipmant with reagent water, This blamk 15 then

analyzed 1n the same manrer as the samole. Field blanks
for purgeables areg sent from the laboratory to the
sampling site and returned as a check on poessible
contamination of the sample by permeation of vaolatiles

through the septum seal. Field blanks for nen—agueous
media are determined by the methods used.

SAMPLE PREPARATION

Three major areas must be

preparationt preservation, extraction/concentration,
arnd clean—uo. All three steps are rnot recessarily a
part of all analytical methcods. For example, the use of
clean—up ftechrniques 1s not always required for gas
chramatograoh/mass spectirometry analyses, but 1s often
reeded for chlorinated pesticides analysis. In eroer

to evaluate each of these aspects of sample preparation,
the following QC mecnamnisms are presented.

monitored an sample

1. Helding Time Evaluation

The preservation techrnigues employed may be affected
by the sample matrix. Often 1t 18 1mpossible to
monitor these effects. By preparing a synthetaic
samople of +the same media as the real samples and
amalyzing 1t after a peri1cd of time, the

preservation technique can be monitored and 1ts
performace evaluated.

Prepare an aliquot of clean water,

so1l, or whatever
media

1s being tested by placing an amount simlar
to the nominal sample size 1nto a sample container.
Add a known amount of chemicals being measured by
the method ¢o the aliguot. Theoroughly mix the
aliguot and preserve i1dentically to real samples.
Hold the aliguast for a time corresponding to the
longest time a real samole will be held. Analyze
the aliquot and determime the recovery of the
chemicals, Compare these results to results of
1dentical aliquots spiked and aralyzed immediately.

2. Matrix Spiked Sample

During routine uyse of a
representative number
(fortified)

validated method, a

of redl samples are spiked
with the componengts of 1ntarest. 1f

YOTHO Y
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the analysis 11s for a small rnumber of particular
chemicals, the samples are spiked with all of the
components of 1nterest. 1f the analysis 13 a scan
fer a large group of chemicals, then a samaller
reoresantative group of chemicals 1% selectad. The

specific chemical chosen are listed as parts of the
individual methodologies,

Spikang concentrations are

backgound levels 1n the original sample, When
apiking for a scan analys:is, nominal spiking levels
are used as described by the methods. I1f a small
nunber of scecific chemicals are bei1ng measured, the
oeriginal sample 18 amnaly:zed first, if the
background concentration i1s greater than the mid-
point of the calibration gcurve, th® concentration

of tha spike should be equal to the original sampie
concentration.

dependent upon the

Calculate the recovery of

individual spiking
components as follows:

(accuracy? =Ya] -
Where: 8SR = spiked sample result

ER = sgawmple result
SA = spike added

The recovery data are summarized i1n the
QUALITY CONTROL. RECORD by analyte or on the
ORGANICS QC WORKSHEET for multi—-analyte results.
The sample data are compared to the mean + 3

standard deviations of the method wvalidation or
other previous results. If the result 18 within
this range, the data are acceptable. I[f the results
are outside this range for more than 2 components 1n
the spike mix, the analysis should be repeated. The
mean and standard deviation of the recoveries for
aach component are updated

ORGANICS

periodically as
addational data become available.

Surrcgate Epiked Sample

Soecaifac compound analysis of samples by gas

crromatography/mass spectrometry allow the spiking
of real samples with 1s0tope labeled or nomprobable
organics to determine recoveries 1n every
gach method using this technicue lists the

compounds and concentrations of surrogate spiking
compounds to be used.

sample.

Every sample, matrix spiked sample,

and duplicate
sample and reagent bLlank 18 splhed with the
surrogate comporants bafore preparation. The

parcent recovery 18 calculated and recordea as 1N

]
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Sectaiona. 2. 3. If the recovery falls outside the
mean +*3 standard deviation range, the samole 1s

prepared again to verify the matrix effect.,

Duplicatae Sample

A duplicate axtraction results from splitting a
sample and extracting equal amounts of 1t using

the
same procedure. Ideally, the results will be
rdentical. However, variations 1i1n the oprocedure
will cause differences.

These differerices are a
measure of the precision of the method

in real
operating circumstances.

During routine use of a method, a representative
number of sawmples must be split and amalyzed 1n
cduplaicate. NOTE: Provasions should be made before
sampling to collect additiomal sample for this
PUrPOSE. The duplicates should be amnalyzed as
routine samples and the final results compared,
Calculate the mean, difference, and standard
deviation of the duplicate values and record on side
of DRGANICS GQUALITY CONTROL RECORD. For any group of
aublicate analyses that are counsidered similar to
each other, their differences armd meams can be used
tc estimate the critical differance (Reg)

between
similar future duplicate analyses.

Calsulate Re as

follows:

Re = 3.87le) "™ Ry

mn 1=1 LY

e = concentration level

n = number of duplicate aralyses

R, = differerce of duplicate pairs

X, = mean of duplicate pairs
From these data, develecp a table of Re values for
various concentration values, Use tnhese anatial
critical gi1fference values to Judge the
acceptability of succeeding duplicate results
penerated under the same condiltions, Revise and
update as additiomnal duplicate gata becomes

available. When mare tham 1S5 pairs of duplicates

are avallable within any specific concentration
level , &, Re should be caleulateg directly from the
average range of thesa duplicates alone.

Th us, Rc
1% calculated as follows:
Re = 3.27ie) "™ R,
n 1=}

90140
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mMethod Blank

A mathoed blank 1s the résultaut axtracst
arnalysis of pura,
generally,

fram tne
organic fres reagent water, More

a reagent bDlank 1s gernerated by passing
clearn matrix through the entire analytical schaine.

metned blanks are used 1n all analyses to ver:ify,
qualitativaely, tnat no false pesitives will oceur

ard quantitatively, thnat concentrations are accurate
arg do not raflect contaminaticon.

Clean—up

Extracts which econtain many interfererces may
require clean—-up bDefore analysis. Clean—up s
generally, though not always, accomplisned with a
sclid agsorbpent sSuch as alumina or Florisil. The
agsorbent must bDe calibrated before beirng usad
routinely to 1nsure that fractionation patterns are
caorrect and recovery from the adsorbent 15 complete.
This 15 done by subjlecting a stardara to the clearn—
up procedure. Each method whicnh i1ncludes a clean—-up
proceadure specifies a calibration standard. In
aggition, tne recovery of eaen gcowmpound through the
system shoule be verified by subjecting a

starndard
sclution of the Ccompoaund o the cCclearn—up. The
results are recorded 1n  the SAMPLE CLEAN-UP

PERFORMANCE RECORD.

DEFINITION OF AUDIT LEVELS FOR SAMPLE PREPARATION

Samnple preparation audats are performned a
represeantative nrnumber of times. For the purpose of
this

gocunent, "a represantative nunber®

mears : Ore
augit of that type performeo for every 29 sawples
analyzed,

1f fewer <than 29 samples are received,
they are batched into groups of &9 for OC purposes.

D. SAMPLE ANALYSIS

1-

All analyses are recorded in logbooks assigned to
each type of i1nstrument. All rurns performed on an
instrunpent are recorded ivn the loegboocks. Each run,

1S nunbered sequentially arnd recordec 1in the
logbook.

Tha same basi1c technique are used for quality

control audit in all chromatcegraphic techrigues

except GC/MS, including gas chromatography with

flame 1onization, electron capture, nitrogen

phosghorous detaction, #tC. and high pressure liguad

chromatography. Tha steps i1nvolve calibratirng the
rs

-
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GC with a standard mix, preparing a calibration
CUTrVE, ard analyzing standards %o confirm the
continued validity of the calibration curve.

Standard Mix

A standard mix 1s a solution of two or

morea
coimpounads of Known Concentratlion 1n an  corganilc
salvent, A standard mix 1% used €o audgdit the
perfarmancea of tne chromatographic systen. Both
qualitataive (rateantion times)? and Quantltative
{response) performances are monitored by the routine
aralysis of thais solution. Each type of

chromatograph/detector system
dirfferent standard minx. These mixkes and the
concentrations ueed are gilven in the particular
mathods. The apprépriate standard mix 18 analyzeg
daily, befors routine analytical worH begins. The

results of the amrmalysis are antared in the
INSTRUMENT CALIBRATION RECORD. An  instrunent 1S

censirdered furctioral angd ready for routine aralyses
when the followimg criterlia are met:

15 mormitored by a

a. The retention time of two soecified
compounds oceviates less than 3 standarg
deviation units from the average value.
The average ang standard gdeviation values
arge determined by analyzZirg a standarg a
minimum ©Ff teén times ard calculating tne

average retention tima ara stangard
oaviaticn.

b. Tha area counts of the same two cCconpounds
are above a cErtaliln Wminlium area cCount
The winitum area count 1s established by
analyzing a starngard a miniauwm of tern

times, caleulating the average area count
angd dividing by &.

c. The resclution between two critical peaks
must be greater than given value. The
peaks chosan and the resclution value
neecaea are given in each method for each
chnromatograpnic systam. Rasolution 1S
aefined as follows:

’ R = Z{RT2=RT1)

Warky
whara R = Resolution
RT2 = the retention time of peak &
RT1 = the retantion time of peak 1
Wz = tha wiadth of peak 2 at half-heignt
Wi = the

wiath ©f paak 1 at half-height

80TYO IV
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If these criteria are not met,
mix should be rearnalyzed.
do not change,

the standard

1f the results
the chnromatographac

sSysten
must fe trouble<shcocoted. Problems may
arise from a leakino seotun, a darty
detector, or

a detericrating column, to
name a few possibilities.
The INSTRUMENT CALIBRATION RECORD i1s keaot
binder with 1nformation concerning
reculred om the system. Thus,

on the performarce of the
avallable.

in a
maintenarce
a conplete record

instrument 1s

Calibration curves and Standards

Defimition—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 concentraticon.
Typically, the plot will be linear. A plot 1s

gefined as linear 1f the correlation coefficient (R)
calculated from linear regression analysis 1s

@.9%E
or preater.
Agplication—Each comoonent being arnalyzed 1s
standardized by analysis of at least three standards

ard & blarmk. The standards concentrations should be
evenly distributed throughout the rarge of the

methad. The calibration data are plotted and
applied to a least squares regresslcon analysis,

|

m=*= ni{ ¥yl = L 230 y)
n{ x=) = { x}&
b= y = bl x)
™
R = nt xy) = £ x) t y)
int x€) = L %)) (nl yS) = £ ylE)

m slope of line

" rnumber of w,y pairs

x insturnment response

Y concentration of standards
-] intercept of line

R correlation coefficient

The slope of the line 1s the response factor and the
correlation coefficient i1s a measure of the fit of
the line to the data (linearity), If the response
1s mnot linear, additional data points are reguired
to define the resocnse curve. The calibraticon curve
15 checked by amalyzing standards. The response of
the standaros should be such that the respoonse
factor (slope) of the calibrationm curve calculated

60TYORIY
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with the new data 13 within +29% of the original
response factor,

DATA REDUCTION

l.

GC Reterntion Times

The BC retermtion time for each suspect peak 1s compared
with the retention time of a pure chemical.

Each peak i1dentification 18 checked. If the retertion
time 18 not correct, the i1dentification 1s void. 1f
the retenticon time 1s correct, the samole 15 analy:ed
under a different set of echromategraohic conditions to
verify ne 1demtification, Acceptable retention time
wingows are gdefined by the method being used,

Peak Measurement amd Calcuations

The ecgomouter or marual area, peak height or other
measurewent 1s audited.

The measurement pProCess 1S addited when
peaks determined by comouter cannot be girectly
chechked. Relative instrument responses from peaks of

the same size, however, can be compared to catch gross
errors.

possible. GC

The concentration of a given component

1s calculatea
iri the following marnner:

C = A x RF
where C = concentration
A =

area or peak measurement
RF = presponse factor

It 15 alsc aceceptable to calcualte concentration

on direct comparison with a stangarao,
standard

UNKrown.

based

providing thas
1s wathin *1¥%4 of the concentration of the

OUTHER AUDIT PROCEDURES

i,

Completeress and Rccuracy of Data

Completeness 3% having all the support
to document the reported results.
verifization of reported data tables.

and augit data
Accuracy 1s the

Each projects' data must be cnecked to assure agequate
support arnd audit data are available. 1f additional
information 13 needed, 1t should be collectec as Ssoon
as possible bdefore finished data are approved. In

addition, all data charts ard tables reported must be
checked over to verify their accuracy.

oL THOTIY
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External Rudit Samples

External audit samples are stardard solutions prepared
by an outside source which are analyzed as
The purpose of amalyzing audit samples i1s to monitor
the accuracy of analytical methods. Audit samples
should be analyzed semi-arnually or wherever avallable.

unknowns.

G. QUALITY CONTROL CHARTS

' 1 -

T
r‘,‘

9y

Many guality control checks are used i1n the course of
routine analysis. The results of these checks may coften
be quickly assessed by using quality conmtrol charts.
Record the results from a number of tests. After about

19 values, calculate the mean ard stardard deviation of
the results. Record them on the control chart. Set up
the scale of the graph and plot the values.

If the subsequent results show bias or values +2

standard deviations, the methoed must be evaluated tfo
determine and remedy the problemn.

|

TTIYOTIV
pJ0224 UIWPY MIW



OPERATION

SAMPLE

PREPARATION

SAMPLE ANALYSIS

" DATA REDUCTION

DATA REPQARTING

FREQUENCY CODES:

FREQUENCY

QVERVIEW

PROCEDURE AUDIT
Method Blank 2
Extraction/Concentration Field Blank =4
Spirke 4
Duplicate 3
Clean—~up Starmdard &
GC,HPLC Standard Min &
Starndards -

Qualitative

Quantitative

once per
once per
once per
daily

in every

S oW

GC Retention Times
Verification by
Second Analysis
Feak Measurement
Calculations

Comoleterness
Accuracy

project
29 samoles
12 samoles or at least daily

case

48 new reagents are receilved

w
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SAMPLE CLEAN-UP PERFORMACE RECORD

For recording performnarnce cata for sample

clean—up cclumns such as Fluorisil

}
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parameter

SAMPLE CLEAN-UP PERFORMANCE RECORD

method

analyle

adsorb

e ———

fun numbaed

|

pre——
[-

sanceniration

A1

FR 2

FR 3

FR 4

A 5

fA &

FR 7

FR 9

TR 10

FR 1

FR 12

latat
cTvery

average

Ao funs ia
aveIsge
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ORGANICS QUALTIY CONTROW RECORD - 1

ORGANICS QUALITY CONTROL RECQRD - 2

ORGANICES QUALITY CONROL WORKSHEET

}
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ORGANICS QUALITY CONTROL RECORD

parameter method analyte matrix
amal aprhed into p«nnl] std ‘
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ORGANIC INSTRUMENT LOGEOOXK

GC INSTRUMENT CODE LOG
Used for establishing alphabetic code
for reference to particular i1nstruments.
CHROMATOGRAPHILC COLUMN LDG

Usea for storage of information about
preparation and conditioning of GC columns,

|
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GC INSTRUMENT CODE LOG .

code description s/n . detector(s)
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CHROMATOGRAPH CALIBRATION RECORD

Inal code sl lype aelecior
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Case No

Laboratory Name

lninal Calibration Data
Volaule HSL Compounds

lnsirumenti1 D

Minsmum R for SPCC1s 0 200

{0 25 lor Bromelorm)

Calibrauon Date

Labarstory ID

Maximum % RSD for CCCs 30%

Compound

RFzq

Rfsg RFy00

AFyisg

RF200

% RSD

ccce
SPCZH

Chigromethane

Bromome mane

Vil Chiorige

CHicroethane

Metnylene Chlarige

Aggipne

Carcon Dusaihige

1 1 Swchicroeipene

1 1 Owenlorogernane

Trans 1 2 Dicnloroe nene

Chiorolorm

2 Ceenioreermane

Z dulancne

1 1 1 Tricnloroetnane

Carzon Tetrachlonde

Vifyl Acerate

Bromodrzmioromethane

v 2 Dicwlorepropane

Trans 1 3-Dicruoroorogens

Triealoroetmene

Owromocniorometnane
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¢rs 1 3 Dicnlorooropene

< Chioroetnyivinyiether

Bromoform

4-Me nyl 1 Penianone
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e - — ——
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GC/MS TUNING AND MASS CALIBRATION
Bromofluorobenzene (BFB)

Case No Laberatory Name

Instrument 1D Date

Data Aelease Authorized By

mie ION ABUNDANCE CRITERTA

Time

RAELATIVE ABUNDANCE

50 150 40 0% of the baswe paak

15 0 60 0% of the base pesk

95 Base prak 100% relative abundance

95 50 9 0% of the bate prak

173 Lesz than 1 0% of the Dase ptak

174 Greatsr thun 50 0% of the base prak

175 §0 90% of many 174 ( )'I
176 Grenter than 95 0% but less than 101 0% of mas 174 { ) i
" 50 90% of mass 176 ( ) Fr

SAMPLES BLANKS ANDC STANDARDS

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING

1\«"al\.n i parenthess 1 % mas 174
Yatue wn parenthesrs 1 % mass 17

SAMPLE IT

LAB 1D

DATE OF aNALYSIS TIME OF ANALYSIS
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— — — ] ——

FORM V

ONE - 42

Revision 0
Date Septemper 1986

82140V
P0Y24 Py maw

L}

("‘



N

GC/MS TUNING AND MASS CALIBRATION
Decafluorctriphenyiphosphine (DFTPP)

Case No

Instrument |D Date

Laboratory Name

Tunme

Data Release Authorized By

m/le 1ON ABUNQANCE CRITERIA WRELATIVE ABUNDANCE

®17 | 300 600% of mays 198

65 lews than 2 0% of Mun B9 { )‘I

69 masr 63 relative abundance

70 e then 2 0% of man 69 ( ]1

127 400 EDO% of man 188 . o
T less than 1 0% of mass 198~ - - - - -

198 baze pesk 100% retative sbundance

189 50 90%of may 198 - —

275 | 100 300% of mas 198 - - “-

11 greater than ) DO of mans 158 7 - - - - -

441 present but less than magy 461 - Y - o —— - . R

442 grestee than 40 0% of muys 198 —_ - - — -

h 170 230% of man 442 g )2

SAMPLES BLANKS AND STANDARDS

THIS PERFOAMANCE TUNE APPLIES TO THE FOLLOWING

1VIIU! wn parenthens i % man 62

- -

Value i DarerIness 1 % mast 447

SAMPLE ID
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Imtial Calibration Dats
Semivolatile HSL Compounds
(Page 2)

Case No instrument 1D

Laboratory Name Calibrauon Date

Mirumum Rr for SPCC s 0 050 Maximum % RSD for CCC s 30%

Laporstory D

ccs
Compound RF3p RFsp RFao RFqag RFigo ):14 % RSD | spcoe

2 4 Oitroipluene

2 6 Dunitrotoluene
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- Chintopheny! phnenvieine
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4 Nuroambhne 1
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& Nutresodiphenylammne (1) .

4 Bromopnhenyl phenyleiner

HHexatnloroceniene

Fentacnlargpnens’ T »

Phenanthrene

Anthracens

Ch N Butvipntnalate

Flyoraninens .
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Bulylbenzvipntnaiale

3 3 Dicuorepenngine

BenzolslAnihracene

bis2 Ethvimexvi)Phthnalate

Chrvsane

Ds n Oc vl PRinalate .

BenzolbiFivorantnane

BenzolkiFiugraninene

BanzoialPyrene .

indencll 2 3 ¢diPyrene

Dibenzia hlanthracene

Bamioic n JPerviens

Response Factor {subsenpt is the smount of nanograms) SPCC Systam Performanes Check Compounds {«e)
BF -Aversge Rasponse Factor t Not getectatie a1 20 ng
%RSD Peccant Aslative Stanaard Devisuon {1} Cannot be separaied from diphenyiamine

CCT -Caliseation Chech Compounds ( )
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Inital Calibration Data
Semivoiatile HSL Compounds

- {Page 2}
Case No instrument ID
Laboratory Name Calibration Date

Mimimum BF for SPCC s 0 050 Maximum % RSD for CCC1s 30%

Laporatory ID

Compound RF20 RFso Afgg | RF120 | RFgp RF | %Aso

ccc
SpCC »

2 4 Dinutroteiuene

2 6 Owmurolgiuene

Ciethyipninaiate

S Chlorophenyl ohenyietner

Flusrene
4 MNiroanihine 1
4 6 Owurre 2 Methyipneno 1

N Nitrosodipnenylamune {11

4 Sromophenyl phenylether

mexachiorobenzene

Pentachioropneng’ T

Prhenaninrene

Antntacene

Dt N Butvlpntnalate

Figprantnane

Pyrene

Butylbenzyvipntnalate

3 3 Oswcnioresennine

BeanzoisAniaracene

bisi2 EfhyiRexviiPRinglate

Carvsane

Bt n Q¢ vl PRtnatale

BerrobIFlusraninene

BeaniolkFiyarantnene

BemioiaPyrene

Ingencl 2 3 ¢2iPyrene

Dibenzda MlANtAracens

Banzolg h 1Perviene

Raxponss Factor {subac=pt 18 the amount &f nanogramsi - SPCC Syswem Pacformance Check Compaunds {«.)

EF -Averags Resoonse Factor - - - 1 Not detectatie a1 20ng - —_—— - -

%RASD Percan Relanve Standarg Deviauen {1} Cannot be separated from diphanylamine
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McCLELLAND CONSULTANTS
Houston Geotechnical Laboratory

Quality Assurance Manual

McClelland Consultants’® laboratory's primary objective 1s to provide high
quality, state-of-the-practice material testing service that 1s responsive to
both internal and client needs.

With the constant refipement of testing procedures and data acquisition
equipment, along with the extreme specialization of testing categories, 1t 1s
essential that a comprehensive Quality Assurance Program be implemented and
enforced 1n the Houston Laboratory.

Contained in this manual are the policies and procedures which ceomprise 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 Laboratery Manager.

McCLELLAND CONSULTANTS
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1.3

1.4

1.5

1.6

INTRODUCTION

The purpose of this Manual 13 to establish and define the policies and
procedures of the McClelland Consultants Houston Laboratory's Quality
Assurance Program.

The function of the Quality Assurance Program 1s to present a standard
which enables the Laboratory Manager to evaluate the laboratory's proce-
dures 1n determining the engineering properties of construction
materials.

This Manual defines the methods and procedures for maintaining the
highest possible level of accuracy in testing.

It 1s necessary that the program defined in this manual 1s not only
implemented, but carried on <¢ontinually by evaluation of procedures,
equipment calibration, computer software réfinement, and participation 1in
standardization and 1ngpection programs.

The Laboratory Manager will establish and enforce the Quality Assurance
Program and all laboratory procedures.

The Quality Control Manual will be reviewed and updated when necessary

All sections of the Quality Contreol Manual shall be contained i1n this
document.



. QUALITY POLICIES

SCOPE

2+ The Houston Laboratory Department Qualicy Assurance Program is intended
to establish basic guidelines for all laboratory activities with specific
emphasts 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 Qualicty Assurance Program and the Qualtiy
Assurance Manual shall be secondary only to requirements or the ¢lient,
In the event that c¢lient requirements differ from established and docu-
mented procedures, the clients requests will be honored and our reports
will 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
Consultantsg.

The Chief Quality Control Officer will monitor the enforcement of the
program.

CONTROL AND 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 entirely, by section,
or by topic. Revisions will be made only with the approval of the Chief
Quality Contrel 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 1in writing to the Chief Quality . _
Control Officer. A time shall be established in which corrective action
must be caken.

22150
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SCOPE
31

LABORATORY ORGANIZATION FOR QUALITY ASSURANCE

This section will define the routing of work through the quality control
check points. Figure 3-1 1llustrates 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 §
describes the qualifications necessary to scaff these positions,

LABORATORY MANAGER

3.2

The function of the Laboratery Manager 1s to direct the overall operation
of cthe 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.

Be 1s directly responsible to ingsure that the application of the Quality
Assurance Program 1s paramount 1n testing and equipment calibration
procedures.

The Laboratory Manager will direct his staff to insure that samples are
inspected for proper identificat:ion and have not been disturbed in tran-
S1t 30 as to cause significant variations 1in tested properties.

He will assume the responsibility of having documented testing and cali~-
bracion procedures. In addition he will make periodic checks during
tescing to 1nsure that the tests are being performed according to docu-
mented procedures, and that the equipment being used 1s 1n proper cali-
bration.

The Laboratory Manager will direct the supervisory perscnnel in the
enforcement of the policies of the Quality Assurance Program. The
Laboratory Manager will use supervisory personnel to momitor 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 Characterities

£L1YOTY \
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His policies are carried out by the following supervisory personnel, who
w1ll delegate the inspection duties to their subordinates

1) Project Engineer

2) Field Coordinator

3) Lead Technicians

DATA PROCESSING

3.3

The Laboratory Manager oversees the computation and procesgssing of labara~
tory data

He enforces the Quality Assurance Policy by ensuring that tests are
computed 1n accordance with documented procedures. He 1s directly res-
ponsible for reviewing all computer software and insuring that they also
are 1in accordance with documented procedures, He maintains an updated
documentation reccrd 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 ainspector by reviewing all data in 1ts 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 1s no
apparent explanation for the discrepancies, the test will be returned to
the laboratory and, 1f 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 Ard {Data Processing)

4) Laboratery Technicians

PROJECT ENGINEER

3.4

FIELD

The Project Engineer's contribution to the Quality Assurance Program 1is
to review Testing data. He will determine whether the tests have been
sati1sfactorily 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 1s final and needs no further approval.

COORDINATOR

3.5

The Field Coordinator’s quality assurance function 18 to maintain files
of written instructions for field services. The coordinator schedules
the technician for the project, transfers instructions, and verifies
receipt of field reports from the technician. The reports are then sent
to the project engineer for technical review and distribution to the
client.
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LEAD TECHNICIANS

3.6

The Lead Technicians will all assume the same Quality Assurance enforce-
ment responsibilities, They wi1ll be the actual Quality Control
Inspectors, as they will monitor all tescing as it 1s being done by the
technicians.

The prime responsability of the Lead Technicians pertaining to the
enforcement of the Quality Assurance Program 1s 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 ainitial review the tests will then be routed to the
Senior Laboratory Testing Clerk.

SENIOR LABORATORY TESTING CLERK

3.7

The Senier Laboratory Clerk plays & key part 1n the Quality Assurance
policy of the laboratory. This position 13 a focal point for work
assignments coming in and leaving the laboratory. The clerk's responsi-
bility 1s to c¢compute, check, plot and summarize all test data completed
by the laboratory. This 1s accomplished by either doing the data reduct—
1on or overseelng the work of the Data Processing Computer Operator and
the Laboratory Aid.

Any test dascrepancies found 1n the computed data will be checked for
computation errors, and 1f none are found, the test will be returned to
the Lead Technician for verificacion.

DATA PROCESSING COMPUTER OPERATOR

3.9

The responsibility of computing and reducing laboratory data lies with
the Data Processing Computer Operator. As an integral part of the
Qual:ity 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 1t to the appropriate Lead
Technician in the laboratory.

LABORATORY AIDE {DATA PROCESSING)

3.10 The function of the Laboratory Aide, in Data Proceasing, 1s to check the

accuracy of the data input and to summarize and plot the computed data.
,-_-‘--_-'_“
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If an error 18 detected, the ctest 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

v .~ any case, the final reports will be reviewed by the Laboratory Manager or
Project Engineer.

5

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 che Laboratory Manager. It 1s the Laboratory Technicians
tesponsibilaity, on a daily basis, to check test equipment to insure

proper calibrationm. If required, equipment shall be calibrated before
each test 13 performed.

9LTYOTRIY
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OPERATIONAL PROCEDURES

SCOPE

4.1 This section will define the procedures established for the operation of
v .= the laboratory. The procedures defined are a general overview of oper-
acion.

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 warehougeman will then compare his record with the field
1nventory. In the event of a discrepancy, the field technician, field
coordinator, or engineer shall be notified.

PRE-TESTINGC-STORAGE
4.3 Samples will be stored in a temperature-controlled enviromment prior to
testing. They will be stored in a place that 1s easily accessible for

preliminary review,

TESTS ASSIGNMENTS

4.4 Laboratory testing assignments will be made by the project engineer on
the scandard McClelland Form LAB 1.08 (1/83) or LAB 1.084 (6/88). The
form will then be routed to the Semior Laboratory Testing Clerk.

FORMATION OF TESTING STATUS RECORD

4.5 The Laboratory Testing Clerk will receive the test assignment form and
establisk 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 LABORATQORY 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
eirther the job number, lab number, sample number, sample location, and

sample depth. Any special comments or instructions vecorded 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.

)
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LABORATORY TESTING

4.7

The Lead Technician will assign tests to be completed by technmicians
within his group. The tests will be conducted 1n accordance with the
Laboratory Procedures Hanual.

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 Laboratery 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 agsignment 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
andividually documented 1n 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 yrelds unreasonable
results, These results are items such as division by zero, imaginary
Toots, etec.

In the event of ambiguous data, the Laboratory Manager will route the
test to the lead technicianm.

The Laboratory Manager will determine 31f the data has been recorded
improperly and correct 1t, or instruct a technmician 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
versus the hard copy to ensure that the data has been entered correctly
into the computer. In the event that am input error 1s detected, the
test will be re-computed.

DATA COMPUTATION (LABORATORY)

4.8b

The Laboratory Manager will determine whach types of tests will be
computed 1n laboratory testing.

The purpose of laboratory computation 1s 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

4,9

Upon completion of computing and checking, data will be summarized and
plotted 1n accordance with the procedures defined in The Laboratory Data
Processing Procedure Manual.

All boring logs and test reports will be reviewed by the Laboratory
Manager or the Project Engineer. This review will include spot-checks
for accuracy in addition to overall neatness.

—_—
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Any discrepancies 1n 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.

O8THORIV
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CALIBRATION OF EQUIPMENT

SCOPE

5.1 This sgection establishes the essential elements of equipment calibration

- . 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 te the following:
A. Manufacturer
B. Model and Serial Number
C. Properties to be Calibrated
D. Range of Operation for Valid Calibration
E. Beference to Documented Calibration Procedures
F. Dates of Calibration
G. Allowable Tolerance
H. History of Equipment Repairs

I. Traceabilaity to National Burearu of Standards

CROSS-REFERENCING

5.3 It shall be necessary to cross-reference test equipment and calibration
standards with the necessary sourtces to establish verification.

The Laboratory Manager will determine when calibration and cross-—
referencing o©f <calibration data shall be done with in-house or external
equlpment.

INTERVALS

5.4 The Laboratory Manager or the Chief Quality Control Officer may establish
the calibration 1intervals of each type of testing apparatus based upon
known standards when applicable. He shall have the oprion to allow the
Lead Technician to schedule the calibration so as not to interfere with
work schedule,

After determining what the proper interval i1s for each piece of equip-
ment, the 1interval 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.

|
J
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CALIBRATION PROCEDURE

5 5 Procedures wused 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 poants,
accuracy required and goverming specifications.

L -

LABELING

5 6 Calibration stickers
bration date.

shall be used on most equipment showing the cali-
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SCOPE
61

PERSONNEL

This section will establish the qualifications needed to cccupy the posi-
tions described in Section 3. Meeting these qualifications 1s essential
to maxﬁta;nzng a Qualicy Assurance Program, since each of these positions
associrates 1i1tself with a key area of responsibility 1m insuring quality
testing and data reduction.

LABORATORY MANAGER

6.2

FIELD

The Laboratory Manager position 1s 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 1n 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
strong technical abilities, but also the £following managerial and
personal qualities: Leadership, £fiscal responsibilaty, skill ain
interpersonal relationships, project organizational ability and bigh
professional standards.

The Laboratory Manager shall be a graduate of an asccredited unaversity,

or shall have had reasonable experience and knowledge of laboratory oper-
ations and procedures in lieu of unmiversity accreditation.

COORDINATOR

6.3

The Field Coordinator must have the ability to interact with people
effectively. He must show a strong gsense of respomsibility 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, 1n addition to being flexible in the
application of this knowledge to changing testing requirements

The Field Coordinator should bhave spent two or three years as a team
leader directing the work of four to six field technicians -and engineers.
He should be a certified engineering technician or equivalent, The
certificaction may be waived and the experience required reduced to two
years 1f the individual does possess & Cival Engineering Bachelor of
Science Degree.

1
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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 preparatieon and review,

The Project Engineer must have a well-rounded knowledge of data reduction
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 previocusly 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~
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
MEI testing procedures and their application to testing. He must be
familiar with laboratory testing equipment and be able to instruct others
in i1ts 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 & Senior Technician. The previous may be waived with a
Bachelor of Science Degree and one year experience in our realm of test-
ing.

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 scaff.

As the focal point for communications and tramsmictal of data, it 1is
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
hagh school.

DATA PROCESSING COMPUTER OPERATOR

6.7

The Computer Operator must be able to accurately and efficiently compute
laboratory tests. A knowledge of MEI's computation procedures is essen-

tial.

68OV
pJ022Jd UNIpY M3W



The Computer Operator must be a graduate of an accredited high school and
show proficiency 1in computer operatiomns,

LABORATORY TECHNICIAN

6.8
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The Laboratory Techmician must be able to perform tests accurately and
efficiently, in accordance with established and documented procedures.
This position requirements include complecion of an accredaited 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
checks" wused to establish Quality Contreol. While the Quality Assurance
organization defined in Section 3 provides for Quality Control through an
incorporated system of checks and balances. Thas section will describe
other methods to ensure the application of the Quality Centrol Program

REFERENCE SAMPLE TESTING PROGRAM

7.2

The laboratory shall participate 1in one or more proficiency testing
programs. Two such programs are the Materials Reference Laboratory
{AASHTO) and the Cement and Concrete Reference Laboratery (CCRL) adminai-
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 wi1ll be returned te 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 & large number of other laboratories. The
laboratovry manager can use the results as procedural checks. Even though
the laboracory 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 a3 to whether or not proper procedures
were followed. He should alsc 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
guirdelines and the following Quality Control methods are designed to
provide more exact or specific guidelines.

COMPARISON TO PUBLISHED RESULTS

73

Comparing actual laboratory tests and classifications to results
published 1n textbooks and journals 1s a method frequently used for
evaluating laboratory tests.

The procedures for evaluating tests with published results cannot be
defined as one unique method. The procedure congists primarily of the
laboratory researching and compiling data from textbooks and publications
and determining accepted values for d:ifferent properties of materials.
These values are then compared to tested samples for accuracy.

|
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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 corparison does in fact show a possible testing error,
the test shall be re-run under the _direct supervision of the project

engineer.

If the ctest still yields unsacisfactory results, equipment shall be re-
calibrated and thoroughly checked. The test will then be re-run.

In the event the results are still unacceptable, i1t 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

The Laboratory Manager or Project Engineer will review all test reports
prior to reporting to the client.

4
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VIOLATIONS

v =

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 t¢ computer programs.

CONTROL

8.2 Control of non-conforming procedures 1s essential to preventing practice
of and i1dentifying conditions leading to non-conformance. The Laboratory

Manager 1s ultimately responsible for control of the Quality Assurance
Program.

RECOMMENDING ACTION

8.3 The laboratory's technical staff will review non-conforming 1items, and
will evaluate the causes of non-conformities. 1If it leads i1tself 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 13 necessary, the Laboratory Manager will
consult with his staff who will in turn evaluate and report back to him
their views and cpinions.

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 1in an orderly manner which allows access for
retrievabilaty.
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