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The Quality Assurance Project Plan (QAPP), included as Appendix B
of the Workplan, has been prepared in accordance with the guidance
documents specified 1in the Scope of Work, and additional reference
information provided by the United States Environmental Protection
Agency (USEPA). The QAPP also addresses the comments provided by the
USEPA during the pre-QAPP meeting held at the USEPA's office in Chicago
on March 1, 1988, and written review comments provided by the USEPA in a
letter to the Respondents dated September 12, 1988.

A schedule indicating key events during implementation of the RI/FS

is presented in Section 13.
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. A geophysical survey of the landfill to delineate the areal
extent and to help estimate the volume of disposal areas,
provide information for 1locating the new monitoring wells,
attempt to identify the location of concentrated areas of
buried ferrous materials that may represent drums, and
identify 1f the access road is encroaching onto the landfill.

. Collection of fifteen (15) soil and sediment samples near the
landfill for chemical analysis and physical analysis.

Collection of surface water samples at three (3) locations,
with lab analysis of the samples.

. Ingtallation of s8ix (6) new observation wells around the
landfill.
. In-situ permeability tests at the new wells.

Installation of a surface water staff gage.

. Two rounds of ground water sampling from the six (6) new
wells, and four (4) of the existing wells, with lab analysis
of the samples.

Two rounds of sampling from existing potable water wells at
five (5) private residences upgradient and downgradient of the
landfill.

. Measurement of ground water elevations at the six (6) new
wells and all of the existing wells, and the surface water
elevation in the wetlands.

Collection of eleven (1l) samples of cover material on the
landfill and at two (2) additional suspected disposal areas
adjacent to the landfill, and physical tests of the samples to
determine the cover material properties.

Soil gas sampling on the landfill with on-site analysis of the
gas samples may be conducted during Round 2 of the Phase I
ground water sampling, if the lab results from Round 1 of
ground water sampling indicate there has been a significant
release of organic constituents from the landfill to the
ground water. The on-site analysis would be conducted with a
portable gas chromatograph, to Iidentify areas having high
concentrations of volatile organic compounds (benzene, 2-
butanone, toluene, trichloroethene, and xylene).
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The WDNR requests a complete plan of operation, including
a wet system for disposal of asbestos dust.

Preliminary plan of abandomment is developed by Mr. Allan
Groll, City Engineer, and submitted to the WDNR.

Only slurried dust containing asbestos 1s sent to the
landfill.

The WDNR notes that asbestos-containing material was used
as cover material in violation of 1licensed operating
procedures.

BS&B contacts the WDNR about possible vertical expansion
of the landfill. The WDNR states that the landfill is in
violation of NR 180, and that unless there is a change in
operating procedures, the expansion will be denied. The
WDNR also states that the City has not yet submitted a
complete plan of operation or feasibility study, including
the abandonment plan.

The City files a Notification of Hazardous Waste Activity
with the USEPA.

The City notifies local industries that they cannot bring
their waste to the landfill, in an effort to extend the
life of the 1landfill. Complaints are filed by 1local
industries.

The WDNR requires that initially seven to eight soil
borings be drilled on-site, and six monitoring wells be
installed. The monitoring wells are to be sampled twice
and the data included in the abandonment plan.

Nine borings (B-1, 2, 3, 4, 5, 6, 6A, 7, and 8) are
drilled on-site, and six monitoring wells (OW-1, 2, 3, 4,
5, and 6A) are installed.

BS&B submits the proposed vertical expansion and abandon-
ment plans for the landfill to the WDNR.

The WDNR inspects the site and notes that there are
approximately two years of life remaining at the landfill,
and that an expansion cannot be approved due to the nature
of the ground (sand and gravel), the site's proximity
(1200 feet) to a private well, the presence of leachate
seeps, and the site's location upgradient of Algoma and
Lake Michigan.

The expansion plan is denied by the WDNR.
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7.2.2 Drum Storage Area

A drum storage area will be located adjacent to the decontamination
pad. The storage area will be comprised of a posted 50-by-50-foot area
surrounded by a chailn—link fence with a locked gate. The storage area
will be used to store any contaminated liquids or solids. The stored
drums will be labeled, sealed, set on wood pallets and covered with a
tarp. The storage area will be 1inspected regularly to verify the
integrity of the drums. The drums will be stored on—-site for final

disposal during the remedial action phase.

7.2.3 Decontamination Area

A decontamination pad will be constructed on the east side of the
haul road, northeast of the NDA (Figure 6). The area is expected to be
located on top of clayey natural soils.

The decontamination pad will be a shallow sloping excavation, lined
with a flexible 30-mil PVC liner which drains to a lined sump (Figures 7
and 8). The PVC liner will be covered with a geotextile fabric and
coarse gravel. A perforated drum will be placed in the sump and
surrounded by coarse gravel. The sump will be emptied at least once
each week or when 1t 18 three-quarters full. The decontamination
wastewater will be screened by measuring VOC concentrations in the
headspace over the sump with an HNU Systems photoionization detector.
If VOC concentrations greater than 5 ppm above background readings are
measured in the headspace of the sump, the water will be pumped into
DOT-approved drums and stored on-site. If VOC concentrations less than

or equal to 5 ppm above background readings are measured in the
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headgspace of the sump, the wastewater will be transported to, and
disposed at, the Algoma Municipal Wastewater Treatment Plant.
The decontamination pad will be constructed 1in the following

manner:
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landfill. The second objective 18 to establish whether the access road
along the west side of the LDA 1is encroaching over waste materials
buried in the landfill and to assess whether recent roadwork damaged the
landfill cover. The third objective is to assess the presence of
ferrous or magnetic materials that might be indicative of buried waste
containers described in Section 4 of this Workplan. Identification of a
concentrated area of drum disposal, {f present, would be incorporated
into the assessment of remedial alternatives designed to address

control/removal of the source(s) of volatile organic compounds.

7.4.2 Geophysical Survey Plan

The detailed methodology and equipment specifications are presented
in the QAPP (Appendix B). The survey is comprised of 16 survey lines
that cross the four disposal areas (Figure 6 and Table 7-1). Data along
additional survey lines may be collected to more accurately define
significant geophysical anomalies identified by the initial 16-line
survey. Data will be collected with a Geonics Ltd. Model EM-31 Terrain
Conductivity Meter attached to a dual channel data logger. The data
logger 13 a continuous chart recorder. It will trace both the
quadrature (out—of-phase) and {in-phase components of the 1induced
magnetic field measured by the EM-31. The quadrature component is a
measurement of the terrain conductivity, which will be wused to
differentiate between waste materials, natural solls, and ground water
containing significant concentrations of dissolved solids. The in-phase
component measurement 18 used to detect the magnetic fields surrounding

ferrous materials such as drums.
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SDMS US EPA REGION V

FORMAT- OVERSIZED -5
IMAGERY INSERT FORM

The item(s) listed below are not available in SDMS. In order to view original
document or document pages, contact the Superfund Records Center.

SITE NAME ALGOMA MUNICIPAL LANDFILL
DOCID # 137729

DESCRIPTION | Map - Groundwater, soil/sediment, and surface
OF ITEM(S) water sampling map

REASON WHY X OR  FORMAT
UNSCANNABLE | OVERSIZED

DATE OF ITEM(S) | 11/11/1988

NO.OF ITEMS |2

PHASE REM
PRP RMD Algoma Municipal

PHASE __ Remedial __ Removal ___ Deletion Docket _ AR

(AR DOCUMENTS ONLY)
_ Original Update # _ Volume of
0.U.
LOCATION Box# __1 Folder# _ 1 Subsection
COMMENT(S)

2 Maps - in plastic binders




TABLE 7-4

SUMMARY OF EXISTING MONITORING WELL SAMPLING

Monitoring Well # Depth Objective Data Collected
(ft.)

ow-1 39.8 Ground water flow assessment. Hydraulic Head?
No sample — damaged - casing Hydrauiic Conductivity
was repaired with solvent
cements.

ow-2 31.5 Ground water flow assessment. Hydraulic Head®
No sample — well located in Hydraulic Conductivity
water—filled depression.

ow-3 35.0 Ground water flow assessment. Hydraulic Head?
No sample - well sand pack in
contact with LDA fill material.

ow-4 27.0 Ground water flow assessment. Hydraulic Head?
Define ground water quality Hydraulic Conductivity
downgradient from the LDA. Full TCL

OW-5R 41.1 Ground water flow assessment. Hydraulic Head?
Define ground water quality Hydraulig Conductivity
downgradient from the LDA. Full TCL

OW-6A 38.0 Ground water flow assessment. Hydraulic Head?®
Define ground water quality Hydraulic Conductivity
downgradient from the LDA. Full TCLD

ow-9 70.8 Ground water flow assessment. Hydraulic Head?®
Define ground water quality Hydraulig Conductivity
downgradient from the LDA. Full TCL

3A minimum of two (2) rounds of ground water elevations will be collected at all wells.
Prhe first round of ground water samples collected will include the complete TCL, including filtered and unfiltered

metals. The second round of ground water samples collected will include the VOCs and all other fractions of the TCL
which include constituents whose concentrations significantly exceed background concentrations detected in the first

round of sampling.
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significantly exceed background concentrations during the first round of
gampling. The second round analytical program will be determined by the
USEPA in consultation with the WDNR following a review of the first
round results with the Respondents.

One duplicate sample will be collected during each round of
sampling. The samples to be split will be selected at the discretion of
the field crew. A single equipment rinse blank (field blank) from the
filtering apparatus will be collected and analyzed for the filtered
metal fraction. Other equipment blanks will not be collected since all
sampling equipment will be dedicated to each monitoring or observation
well. Matrix splke duplicates will be analyzed as defined by the USEPA
Contract Laboratory Program protocols.

Private Residence Well Sampling. The objective of the private

residence well sampling 18 to assess whether hazardous substances
attributable to the Algoma Landfill have migrated to human receptor
points within one-half mile of the landfill.

Phase I of the RI includes two sampling rounds of five (5)
representative residences on the north, east, and south sides of Section
32 (Table 7-7 and Figure 10). The samples will be analyzed for the VOC
fraction of the TCL, field pH, field specific conductance, and
temperature during the first round of sampling. During the second round
of sampling, the private wells will be sampled for at least the VOCs,
and other constituents found to significantly exceed background
concentrations in observation well samples during the first round of
sampling. The second round analytical program will be determined by the

USEPA 1in consultation with the WDNR following a review of the first
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round results with the Respondents. Permission for sampling will be
requested by the Respondents upon USEPA approval of this Workplan.
Modification of the private residence sampling plan may be required
depending on the ability to obtain permission from the property owners

for sampling.
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7e-L

TABLE 7-7
SUMMARY OF PRIVATE WELL SAMPLING

Proposed
Private Well # Objective Data Collected
PW-1 Background sampling voc?
PW-2 Assess potential effect of voca
North Disposal Area on well
PW-3 Downgradient sampling vocd
PW-4 Downgradient sampling voc3
PW-5 Downgradient sampling vocé

The private wells will be sampled twice. The first round will only include sampling for the VOC fraction
of the TCL. The second round of sampling will include the VOC fraction as well as all other fractions

found during the first round in the observation wells at concentrations that significantly exceed
background concentrations (OW-14).
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The Phase 1 sampling program includes private wells upgradient and
downgradient from the Algoma Landfill. Private residential wells PW-3
through 5 (Figure 10) will be considered to be downgradient from the
site since the local bedrock ground water flow direction is expected to
be to the north or east. Private well PW-1 1s probably upgradient of
the site and therefore considered to be a background well.

The owners of the five residences will be interviewed by the field
crew to obtain information on the well's construction, age, depth, and
use. Where possible, the well and associated accessible plumbing will
also be inspected. A copy of the well construction log will be obtained
if available. The sampling points selected will have wells 1in good
working condition and currently used by the residents. Whenever
possible, the sampling point at each residence will be located as close
to the well head as possible, bypassing any water softeners, heaters,
and aerators. The field crew will note the well's condition and any use

of chemicals in the well.
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Dan Cozza Mark Giesfeldt, Chief

Remedial and Enforcement Environmental Response and
Response Branch Repair Section

Mail Code 5 HS-11 WDNR

USEPA, Reglon V P.0. Box 7921

230 S. Dearborm St. Madison, WI 53707

Chicago, IL 60604
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Where possible, the preferred remedy will reflect the following

preferences:
1. Remedies involving treatment that significantly reduce the
toxicity, mobility, or volume of hacardous constituents as a

principal element.

2. Remedies minimizing the requirement for long-term management
of residuals.

The evaluation and selection of alternatives will be consistent

with the requirements of the National Contingency Plan and with USEPA

guldance on performing Feasibility Studies Under CERCLA.

12.8 Task 14: Reports

Five copies of a preliminary and final report will be submitted to

each of the followling persons:

Dan Cozza Mark Giesfeldt, Chief
Remedial and Enforcement Environmental Response and
Response Branch Repair Section

Mail Code 5HS-11 WDNR

USEPA, Region V P.0. Box 7921

230 S. Dearborn St. Madison, WI 53707

Chicago, IL 60604

The final report will address comments by the USEPA and WDNR, and

will include a responsiveness summary to public coamments.
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13. PROJECT SCHEDULE

The estimated schedule for completion of the Algoma Landfill RI/FS
presented on Figure 11 was prepared in August 1988. The schedule shown
on Figure 11 18 based on information available and project status as of
August 1988. The schedule is also based on several assumptions made at
that time, including the length of the Workplan reviews by the USEPA and
WDNR, minimal changes to the draft Workplan, advance approval of the SIP
and H&S Plan, no laboratory delays, a single RI phase, expedited reviews
of the draft RI and FS reports by the USEPA and WDNR, and minimal
changes to the draft RI and FS reports.

To address any anticipated revisions to the RI/FS schedule which
may be required during the project, updated schedules will be submitted
with the Moanthly Progress Repo;ts. Upon written approval of the USEPA's
Remedial Project Manager, or unless other written notification regarding
an updated schedule 18 received from the USEPA by the Respondents within
30 calendar days after any updated schedule is submitted, the updated
schedules will become the RI/FS Workplan schedule referenced in Article
IX of the Administrative Order by Consent. Each accepted updated
schedule will supersede all previous Workplan schedules. This procedure
for approval of updated schedules has been discussed with and accepted

by the USEPA's Remedial Project Manager.
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1.3 Target Compounds

Hazardous substances disposed at the 1landfill included mainly
organic compounds and asbestos (Section 4.7 of the Workplan). During
this investigation, both volatile and semi-volatile organic compounds
and heavy metals will be targeted for analyses. Asbestos 1s not
congsidered to be generally mobile in the enviromment, except when
exposed to the wind. The landfill has been capped for five years;
therefore, asbestos will not be targeted in Phase I of the RI/FS.

During Phase I of the Algoma Landfill RI/FS, the samples collected
will be analyzed for all or part of the Target Analyte List (TAL) and
Target Compound List (TCL) (included in Attachment B) as defined by the

USEPA Contract Laboratory Program (CLP).

1.4 Project Objectives

The overall purpose of a remedial investigation as described by the
National Contingency Plan (40 CFR 300.68[f)) is to "... determine the
nature and extent of the problem presented by the release [of hazardous
substance(s)]. This includes sampling and monitoring, as necessary, and
includes the gathering of sufficient information to determine the
necessity for and proposed extent of remedial action.” The data must be
sufficient not only to verify the need for remedial action, but also
must be adequate to evaluate the preliminary remedial technologies that
might be applicable to this site, should the need for remediation arise.

The specific objectives of Phase I of the Algoma Landfill RI/FS are

as follows:

1493.42 101:RTA:algo225BR2
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to provide enough data to fulfill the requirements set forth in the
USEPA Scope of Work (Appendix A of the Workplan) and enable RMT to
address the project objectives of Phase I of the RI. The sampling plans
will provide, in a phased approach, a sufficient amount of quality data
to meet the objectives (Section 2 of the Workplan).

Geophysical surveys, landfill cover material testing, ground water
observation and residential sampling wells, and maybe pore gas sampling
will be used to characterize the site, The chemical analysis of
soil/sediment, surface water, and ground water will be used in assessing
potential risk to public health and the environment. DQO summary forms
are provided in Attachment D, Air monitoring will be performed as part
of the health and safety procedures (Appendix C). The data collected
will be used to evaluate the various remedial technologies set forth in
the Workplan (Section 5) and to develop a preliminary data base for the
engineering design of alternatives, Furthermore, the ground water
monitoring well network could be used for monitoring the ground water

quality during and after the remedial action phase,

1.6 Sampling Program Summary

The waste disposal areas that make up the Algoma Landfill site have
been tentatively identified from available information (Section 4 of the
Workplan). The site lacks engineering and operational data and
information defining the environmental setting, and actual or observed
hazardous substance migration is sparse. The sampling program proposed

in the SIP addresses the objectives presented in Section 1.4, in light
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of the limited existing data base. The sampling program objectives are
summarized as follows:
Geophysical Data: Geophysical data will be collected to delineate the

approximate limits of the disposal areas and locate metal targets, such
as drums (see Section 7.4.1 of Site Investigation Plan).

Soil/Sediment Data: Soil/sediment data will be collected to determine
whether or not releases of hazardous substances from the landfill have
occurred by means of surface rumoff (see Section 7.5.1 of Site
Investigation Plan).

Surface Water Data: Surface water data will be collected to assess
whether or not runoff or discharging ground water containing hazardous
substances 1is currently entering wetlands adjacent to the site (see
Section 7.6 of Site Investigation Plan).

Hydrogeologic Data: Hydrogeologic data will be collected to generally
define potential migration pathways, to assess whether releases have
occurred from the disposal areas, and to characterize the nature of the
releases, if present (see Section 7.7.1 of Site Investigation Plan).

Landfi1ll Cover Data: Data will be collected on the cover material of
the disposal areas to characterize the material's geotechnical
properties (see Section 7.8.1 of Site Investigation Plan).

Pore Gas Data: Landfill pore gas data will be obtained if the ground
water data suggest that hazardous substances have been released from the
landfill. The data will be used to identify locations within the
disposal areas where VOC concentrations are high. These areas might be
repregsentative of drum concentrations or disposal pits (see Section
7.9.1 of Site Investigation Plan).

A summary of the Phase I chemical and physical sampling plan is
presented in Tables B-1 and B-2. The Workplan discusses the rationale
for the sampling design and describes the sampling poiants in Sections 4,
6, and 7. Eighty (80) chemical sampling stations (99 samples) will be
established during the Phase I site investigation described in Section 7
of the Workplan. The samples will consist of soil/sediment, surface

water, ground water, and pore gas (if appropriate). The
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laboratory analytical program will vary by matrix and by sampling
location as described in the Site Investigation Plamn. Fileld screening

analyses (GC) will be applied at up to sixty-two (62) points
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(with seven replicate measurements and seven equipment blanks).
Laboratory analyses will be performed on samples from thirty-seven (37)
locations. Duplicate samples will be submitted to the laboratory from
seven (7) locations. Only ome (1) equipment blank will be collected
because most of the sampling equipment will be disposable (single-use)
or dedicated to a given sampling point.

Samples for physical testing will be collected from twenty-one (21)
stations on the landfill cover or from subsurface borings, as summarized
in Table B-2. The laboratory ' testing program 1is designed to
characterize the landfill cover and the basic hydrogeologic properties
of subsurface materials. In addition, in-field testing of monitoring
and observation wells will provide estimates of 1in-situ hydraulic

conductivity of subsurface materials.

1.7 Project Schedule

The estimated schedule for completion of the Algoma Landfill RI/FS
presented on Figure B-1 was prepared in August 1988. The schedule shown
on Figure B-1 18 based on information available and project status as of
August 1988. The schedule is also based on several assumptions made at
that time, including the length of the Workplan reviews by the USEPA and
WDNR, minimal changes to the draft Workplan, advance approval of the SIP
and H&S Plan, no laboratory delays, a single RI phase, expedited reviews
of the draft RI and FS reports by the USEPA and WDNR, and winimal

changes to the draft RI and FS reports.
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To address any anticipated revisions to the RI/FS schedule which
may be required during the project, updated schedules will be submitted
with the Monthly Progress Reports. Upon written approval of the USEPA's
Remedial Project Manager, or unless other written notification regarding
an updated schedule is received from the USEPA by the Respondents within
30 calendar days after any updated schedule 18 submitted, the updated
schedules will become the RI/FS Workplan schedule referenced in Article
IX of the Administrative Order by Consent. Each accepted updated
schedule will supersede all previous Workplan schedules. This procedure
for approval of updated schedules has been discussed with and accepted

by the USEPA's Remedial Project Manager.
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PHYSICAL ANALYSES

. Project
Person RMI Position Title Assigment
John Hamson Supervisor, RMI' Solls . Overall QA
Laboratory
Katherine E. Martin, P.E. Mansger - Comstruction Services . QC Reviewer - Solls
Graup
CHEMICAL ANALYSES
Project
Person Pasition Title Asgigmment
Thomas R. Stolzenburg, Ph.D. Manager — Applied Chemistry . QC Reviewer
Group - Chemistry
Cambridge Analytical Analytical Laboratory for . QA/QC as defined
Assoclates (CAA) All Chemical Analyses by USEPA-CLP SOW,
Inorganics (rev.

12/87) and Organics
(rev. 8/87).

Performance and system audits of the laboratories will be performed
at the diascretion of the USEPA Region V Contract Project Management
Section. Cambridge Analytical Assoclates is currently participating in
the USEPA CLP in Region V for both inorganic and organic constituent
analyses.

Tentatively Identified Compounds (TICs) will be identified by the
analytical laboratory (CAA) using the procedures defined by the USEPA
CLP Statement of Work for Organics (USEPA, 1987c). The environmental
significance of the TICs will be evaluated by the RI Task Leader and

H.M. Rubenstein, RMT Organics Laboratory Manager.
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3. QA OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for Phase I of the Algoma Landfill RI/FS
is to develop and implement procedures for data acquisition and
reporting that meet quality standards sufficient for the purposes of an
RI/FS as defined by the Comprehensive Enviroanmental Response,
Compensation and Liability Act, and the Superfund Amendments and
Reauthorization Act. Specific procedures for land surveying,
geophysical surveying, pore gas sampling, soil borings and landfill
cover sampling, surficial soil/sediment sampling, surface water
sampling, observation well installation and sampling, chain-of-custody,
and laboratory analytical procedures, reporting, internal QC, audits,
preventive maintenance, calibration, and corrective actions are
described in other sections of this QAPP. Discussion of calibration,
preventive maintenance, and validation (duplicates and field blanks) are
discussed with the field equipment procedures in the appropriate section
of the QAPP. Section 3.0 defines the QA objectives for data precision,

accuracy, and completeness for the field and laboratory equipment.

3.1 Regulatory and Legal Requirements

The envirommental samples (soil/sediment, surface water, and ground

water from monitoring wells) will be analyzed for the constituents
outlined in the Workplan and Table B-1 of the QAPP using the Routine
Analytical Services (RAS) procedures specified in the USEPA Contract

Laboratory Statements of Work for Inorganics (USEPA, 1987b) and Organics
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(USEPA, 1987¢). The private residential well samples will be analyzed
according to procedures specified by the USEPA Region V Quality
Assurance Section. These procedures define instrument detection limits
or quantitation 1limits that are 133 to 1.3 times lower than Maximum
Contaminant Levels (MCLs) as defined by 40 CFR Part 141 and on the order

of 2 to 100 times less than RAS under the CLP.

3.2 Quality Assurance Level of Effort

Field duplicates, field blanks, and trip blanks will be taken and
submitted to the analytical laboratory to assess the quality of the
analytical data generated by the Site Investigation. The duplicate
gamples will be used to evaluate sampling and analytical reproducibility
(precision). Duplicate samples will be collected at a rate of
approximately one duplicate for every ten environmental samples for each
matrix sampled. The specifics of duplicate sample collection are
summarized in Table B-1 of Section 1.6 of the QAPP.

Fleld blanks will be collected and analyzed to assess procedural
errors in sampling and equipment decontamination. Field blanks will be
collected at a rate of at least one blank for every ten environmental
samples collected from those procedures and pleces of equipment that may
be subject to cross-contamination during the field investigation. The
specifics of fileld blank collection are summarized in Table B-1 of

Section 1.6 of the QAPP.
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Trip blanks will be analyzed to assess the possible cross—
contamination of volatile organic compounds resulting from diffusion
through septa during storage and shipment of samples intended for VOC
analyses. Trip blanks will be included in every shipping container that
includes water samples intended for VOC analyses. The trip blanks will
be analyzed at a rate of one trip blank for each shipping container that
the laboratory receives (or one per twenty samples if more than twenty
samples are received on a day).

Matrix spike and spike duplicéte samples will be collected and
analyzed at a rate of one per twenty samples for each matrix sampled.
These QC samples will be collected in the field by collecting twice the
required sample volume of selected environmental samples. The selection
of the sample for matrix spike and spike duplicate submittal will be
left to the discretion of the field sampling personnel based on factors
such as availability of the requisite sample volumes, access of the

sampling point, and shipping schedules.
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The level of QA effort for both organic and inorganic constituents will
be 1in accordance with the CLP Statements of Work (USEPA, 1987b and
1987¢) or the Standard Operating Procedures for residential well
drinking water samples (Attachment C). The QC procedures for organic
compound analyses include the following:

. GC/MS instrument tuning.

. Initial multi-level calibration for specified TCL
constituents.

Contimuing calibration.
Analyses of surrogate-splike samples.
. Analyses of duplicated matrix-spike samples.

. Analyses of reagent blanks.

The QC procedures for inorganic constituent analyses includes the
following:
. Initial calibration and calibration verification.
Continuing calibration.
. ICP interference checks.
Analyses of preparation blanks.
. Analyses of spilked samples.
. Analyses of duplicated samples.

. " Analyses of laboratory control samples.

The frequency of analyses of QC samples for inorganic and organic

constituents 1s specified in the respective CLP SOWs (USEPA 1987b and

1987¢c) or the SOPs provided in Attachment C.
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The QA effort for field measurements is outlined im Section 4.0 of
the QAPP for the following: field gas chromatograph use; pH, electrical
conductivity, and temperature measurements of water samples; measurement
of water levels in wells; geophysical measurements with a terrain

conductivity meter; and land surveying.

3.3 Data Precision and Accuracy

The data precision and accuracy will be dependent on that of the
equipment. The precision and accuracy of the field equipment 1is
summarized in Table B-3. The precision and accuracy of the analytical
equipment used by the laboratory are specified for RAS under the CLP for

both organic and inorganic constituents (USEPA, 1987b and 1987c).

3.4 Data Representativeness

The Site Investigation Plan (Section 7 of the Workplan) is designed
such that results are representative of the media and conditions being
measured. The SIP was developed in accordance with the available
information on past waste disposal, analytical data, site environmental
conditions, sampling techniques, and sampling site locations. The
analytical and sample collection techniques described herein have been

developed to provide representative samples of each sample medium.
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3.5 Data Completeness

The goal for completeness of laboratory analytical measurements is
90 percent or better for most samples tested based on historical records
of CLP performance (USEPA, 1987a). The only exception to this will be
for samples identified as background samples in the SIP. The goal for
background samples will be 95 percent because of the limited number of
background samples being collected. Field measurements will have a
completeness goal of 95 percent. Daily review of field data by the Site
Coordinator should identify much of the 1invalid data, allowing for

repeated measurements to be made before the field effort is terminated.

3.6 Data Comparability

The measurement data collected during Phase I of the RI/FS will be
obtained by following the procedures presented in this QAPP. The
comparability of this data to previously obtained analytical data is
dependent upon the similarity of the methods described here to the

methods used previously.
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. Authors of the notes and the names of other persons assisting
in the completion of the fileld activity (daily entries will be
initialed by the respective author)

The field notebooks shall, at a minimum, include the following:
sample descriptions, sample identifications, sample handling
(preservation, filtration, shipping), water levels, pH, conductivity,
etc. The daily field logs should include any other information or
observations that, in the judgment of the field personnel, may be
relevant to meeting the objectives of the SIP as specified in Section 7
of the Workplan.

The Site Coordinator will distribute and keep track of users of the
field notebooks. Transfers of field notebooks to other individuals who
have been designated to perform specific tasks on the project will be
recorded. Field notebooks will not be purposefully destroyed or thrown
away, even 1f they are 1illegible or contain inaccuracies. Voided
documents will be returned to the originator and sent to the project
file.

Any problems encountered which are not immediately corrected and/or
which could jeopardize the integrity of the data will be reported to the

RMI Project Manager and the USEPA Project Manager immediately.
4.2 Sample Identification

Each sample will be uniquely identified. Field sample

identification numbers will incorporate the prefixes listed in Table B-5
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of this document. The first two characters of the prefix identify the
sample as originating from the Algoma Laudfill, and the second two
characters identify the sample type and general location within the site
(e.g., North Disposal Area). Each prefix will be followed by sample
identification numbers consistent with the sample station 1dentifiers
shown on Figures 9 and 10 of the Workplan. If point identifiers have
not been provided, field sampling personnel will generate identifiers
sequentially (in the order of sample collection, e.g., ALPGN-0Ol, ALPGN-
02, etc.). Field personnel will record the location of the sample point
identifiers in field log notebooks or on field maps, as appropriate.
The two-character point identifier will be followed by a two-digit
number indicating the round of sampling for that sampling point (e.g.,
ALOW-14-02 to 1indicate the second sample from well OW-14). Round
identifiers will only be applied to sampling points that can be returned
to repeatedly. This {includes observation wells (ALOW-), residential
wells (ALPW-), gas probes (ALGL-), and surface water sampling stations
(ALSW-).

Duplicate samples will be identified by a sample type/location
identifier followed by a "D” and a sequential number beginning with one
(e.g., ALSS-D-0l1, ALSS-D-02). Field blanks will be noted by an "F"
(e.g., ALOW-F-0l). The sequence will continue for the duration of the
RI regagdless of sampling round. If required, the phase of the RI
during which the duplicate sample was collected can be determined from

the sample collection date. The field sampling personnel shall record
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the envirommental sample identifier that corresponds to the duplicate
sample identification in the field log notebooks.

Trip blank identifiers will be generated following the completion
of the laboratory analyses. The laboratory control number for the trip
blank will be wused to determine the appropriate field sample
type/location identiffer. The identifier will then be followed by the
analysis date of the blank (e.g., ALPW-TB-111888, ALPW-TB-010789).

Examples of site sample 1identification numbers include the
following:

ALOW-10-02: Second sample from observation well OW-10 at the
Algoma Landfill site.

ALCL-07: Seventh cover sample from the Landfill Disposal Area
at the Algoma Landfill site.

ALPW-D-04: Fourth duplicate sample for residential wells from the
Algoma Landfill site.

A unique sample ID will be assigned by CAA to each sample at the
time of receipt. All samples received at one time are grouped together
using a common work order number, which makes up the first seven digits
of the CAA sample ID. Each Sample is also assigned a unique two-digit
sample number. Furthermore, each aliquot ({i.e., separate bottles for
volatiles and acid/base/neutrals analyses) of each sample is assigned a
unique one-letter fraction code. The last two characters are reserved
for future use. Very large projects (more than 42 total fractions) and
samples received in batches over several days will have wnultiple work
order numbers assigned. The analytical data for all samples within one
work order are reported in one file named Myymmnnn.CAA, where yymmnnn is

the CAA work order number.
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TABLE B-5

LIST OF FIELD SAMPLE IDENTIFIERS

Field Sample Field Sample
Type/Location Point
Identifier Identifier Matrix/Subtask

ALPN- * Pore Gas (North Disposal Area)

ALPS- * Pore Gas (South Disposal Area)

ALPL- * Pore Gas (Landfill Disposal Area)

ALGL- * Gas Probe from Landfill Disposal

- Area

ALSS- * Soil/Sediment

ALSW- * Surface Water

ALOW- * Ground Water from Observation or
Monitoring Well

ALPW- * Ground water from Private
Residence Well

ALST- * Soil (Physical) Test

ALCN- * Cover Material from North Disposal
Area

ALCS- * Cover Material from South Disposal
Area

ALCL- * Cover Material from Landfill

Disposal Area

*Point identifiers will be consistent with those shown on Figures 9 and
10 of the Workplan or will be generated sequentially by the field
sampling personnel as the samples are collected.
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to determine the magnitude and extent of conductivity anomalies produced
by the waste in order to define the edges of the disposal areas. The
magnetic data will be treated in a similar manner to determine whether
there are discrete, localized anomalies that may be representative of

past drum disposal.

4.5 Gas Sampling
The field methods described below will be used in the pore gas

survey and for screening of soil/sediment and water samples. The first
method described below (pore gas GC analysis) will be used in the pore
gas survey. The second method (GC or HNU headspace analyses) will be
used to analyze sediment samples and to screen the drill cuttings for
on-gite storage or disposal.

A Photovac Model 10850 gas chromatograph and a BNU Systems Model
PI-101 Analyzer, both with photoionization detectors, will be used for
this project. The operating procedures for both 1instruments are

specified in manuals provided by the instrument manufacturers. These
mamuals will accompany both instruments to the field and be used for all

activities requiring these instruments.

4.5.1 Pore Gas Analysis With Portable Gas Chromatograph (GC)

The GC will be set—up on site according to mamufacturer's
specifications and calibrated according to the procedures outlined in
Section 4.5.5 of the QAPP. Pore gas within the disposal areas will be

collected using clean stainless steel probes in the following manner:
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The stainless steel probes used for pore gas analysis are checked
with the HNU meter for cleanliness prior to use. If the probes show
residual contamination, then air is pulled through the probe with the
hand pump and the probe rechecked with an HNU meter. If the probes are
still not clean, they should be cleaned with a propane torch to drive
off volatile compounds. If a probe is still not free of volatiles when
tested with the HNU meter, then the probe should be rinsed with
deionized water and reheated until clean, or the probe should be

discarded and a new probe substituted.

4.5.5 Calibration and QC Requirements

The HNU meter should be calibrated using the calibration gas
(benzene) supplied by HNU Systems, Inc., prior to taking the instrument
into the field. The meter will be recalibrated immediately prior to use
on the first day in the field and at least once every three days
thereafter. Calibration procedures specified by the 1instrument
operations manual will be followed. This manual will accompany the
instrument into the field.

Calibration of the portable GC is done by making up a standard gas
containing benzene, 2-butanone, toluene, trichloroethene, vinyl
chloride, and xylene at concentrations between 1 and 25 ppm (v/v). The
standard 1s made by injecting a known volume from the saturated
headspace over a pure solvent into a known volume of clean ailr except
for vinyl chloride. The vinyl chloride calibration will use a

commercially prepared standard from Scott Specialty Gases. The standard
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concentrations are summarized im Table B-7. The instrument 1{is
calibrated fin the lab prior to 1its use 1in the field. Instrument
settings for analyzing the parameters of interest are also set in the

lab prior to taking the instrument into the field.
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TABLE B-7
PURE SOLVENT HEADSPACE DILUTIONS USED
FOR PREPARING FIELD GC GAS STANDARDS
Volume of
Headspace Injected Standard
Vapor Into One Liter Gas Concentration
Compound Pressure atm* Sample Bottle (ul) PPM(s)
Vinyl Chloride (gas) Commerically prepared 1.0
standard used
Benzene 0.125 100 12.5
2-butanone 0.102 100 10.2
Toluene 0.0370 500 18.5
Trichloroethene 0.0762 100 7.26
Xylene
o- 0.0132 3,000 39.6
- 0.0132 3,000 39.6
p- 0.0132 3,000 39.6

*From Superfund Public Health Evaluation Manual, USEPA 540/1-86~060,

1986.
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The instrument being used (a Photovac, Inc., Model 10S50 portable
GC) has an 1internal calibration curve that identifies and quantifies
compound peaks based on the stored standard curve. Each time the
portable GC is turned on, blanks are run to ensure that there 1s no
background contamination in the instrument. Then, a standard is run and
the internal standard curve calibrated for site-specific operating
conditions (especially temperature). Following this, samples are run.
During routine operation, blanks and calibration standards are run after
every 8 to 10 samples. This typically results in three standards runs
each working day. If a sample with a particularly high VOC
concentration has been injected, then the instrument 1is cleaned by

running blanks until the baseline returns to background.

4.5.6 Borings for Pore Gas Sampling

The approximate locations of the 45 soil borings and the two gas
probes included in the pore gas sampling plan have been shown on Figure
9 of the Workplan. The borings will be advanced using a 3 3/4" OD
solid-stem auger. Auger cuttings will be described and classified in
the field according to the USCS. Additional comments will be documented
on a boring log concerning consistency or density, plasticity, moisture
content, color (Section 4.9.6 of the QAPP).

Survey. The coordinates of the soll borings drilled for pore gas
sampling will be established by the RMT field crew by measuring the
distance between the borings and the stakes placed for the grid system

(Section 4.3).
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4.6.1 Documentation

Field Notebook. The on-site hydrogeologist with each drill rig

will maintain a field notebook. The notebook will be bound, with
prenumbered pages, and entries will be made with indelible ink. The
field notebook will include the information specified in Section 4.1 of
the QAPP and will be used to document field testing results from the
photoionization detector (PID), instrument calibration, samples
collected, general site observations, problems encountered, and any
other information that may be relevant to the coapletion of the
investigation.

Borehole Logs. In addition to the bound field notebook, the on-
site hydrogeologist with each drill rig will maintain a complete and
accurate drill log for each borehole. Borehole logs will be kept in a
bound notebook. Rach drill 1log will contain, at a minimum, the
following information:

. Name of project and site

. Hole number

. Location of the boring

. Type of drill rig

. Size and type of bit used

. Depth of each change of stratum

. Thickness of each stratum

. Identification of the material of which each stratum is

composed according to the Unified Soil Classification System,
or standard rock nomenclature, as necessary

. Depth interval from which the sample was taken, 1f any

. Hole diameter and depth at which hole diameter (bit size)
changes

. Depth at which ground water is first encountered
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. Depth of the static water level and changes in static water
level with hole depth

. Total depth of hole

Depth or location of any loss of drill water circulation, loss
of tools or equipment, and any other problems encountered

. Reference point for all depth measurements

. Drilling date(s)

S y. The coordinates of the soil borings drilled for landfill
cover material sampling will be established by the RMT field crew by
measuring the distance between the borings and the stakes placed for the

grid system (Section 4.3).

4.7 Soil/Sediment Sampling

4.7.1 Sampling

Fifteen (15) sediment samples will be collected from the site.
This includes two background soil samples collected to the east and
southwest of the site. Two duplicate samples and two equipment field
blanks will also be collected.

The sgamples will be collected using dedicated stainless steel
sampling trowels. The samples will be collected from the top six inches
of soil immediately below the plant root zone, or from 1.0 to 1.5 feet
below the plant root zone as specified in Section 7 of the Workplan.
Two 40-ml VOA vials and one l-quart Ball jar will be filled at each
location for in-field GC analyses as described in Section 4.5.1 of the
QAPP. Two additional 40-ml vials will be collected at three locations,
as specified in Section 7 of the Workplan, for laboratory analyses for

the TCL volatile organic compound fraction. The remaining portion of
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each sample will be mixed in a dedicated aluminum pan or bowl using the
sampling trowel. The composited sample will then be placed iInto the
appropriate containers, handled as described in Section 5.0, and
analyzed for the TCL fractions listed in Table B~-1 of the QAPP and in

Section 7 of the Workplan.

4.7.2 Documentation

The on-site hydrogeologist will maintain a fileld notebook as
described in Sections 4.1 and 4.5.3 of the QAPP. The field notebook
will be used to document field testing results from the PID and portable
GC, 1nstrument calibration, samples collected, sample identification,
general site observations, problems encountered, and any other
information that may be relevant to the completion of the investigation.

The sample point will be located on a site map. A labelled wooden
stake will be driven at the sampling location and a photograph taken of

the site.

4.7.3 Decontamination

The stainless steel trowels and aluminum pans or bowls used will be
new. They will be cleaned prior to use as follows:

. Brushed with soapy (trisodium-phosphate) water

. Rinsed with tap water

. Rinsed with deionized distilled water (organic free)

. Air dry

. Wrapped in aluminum foil (shiny side out) to prevent equipment
contamination prior to use.
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The equipment will only be used once. After usage, the trowels and
bowls will be steam cleaned, packed 1n garbage bags (double), and

disposed at the local sanitary landfill.

4.8 Surface Water Sampling

4.8.1 Sampling

The approximate locations of the three (3) proposed surface water
sampling points are shown on Figure 10 of the Workplan. The sampling
locations will be selected in the fileld. The locations will be
accessible and will have at least one foot of standing water. The
sampling locations will be located by the field crew on a map, staked,
and the location documented (photographs, landmarks, etc.). A staff
gage will be installed at one of the surface water sampling points (SW-
01) located along the perimeter of the pond to the east of the site. A
second staff gage may be established in the wetland if sufficient
standing water is found and if the location 18 accessible by a survey
crew.

The staff gage will be made of a 3-foot section of graduated (10
divisions to the foot) Stevens Style C (or similar) porcelain enameled
staff gage section attached to a wood pole. The wood pole will be
driven three feet into the sediment and the gage sectlion attached such
that one foot of the graduated staff gage 1s submerged.

The water samples will be collected by submerging the sampling

container under the water, minimizing any disturbance of the bottom
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sediments. All sampling containers will be filled directly from the
surface water body without any prior treatment, such as filtering.
Section 4.9.7 of the QAPP describes the sample containers required to

meet the analytical program described in Section 7 of the Workplan.
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4.8.2 Survey

Coordinates and elevations will be established for the staff gages
according to procedures specified in Section 4.3. The staff gages will
be surveyed after the 1last observation well is 1installed. The
coordinates will be to the closest 1.0 foot and referenced to the grid
system established for the site. A ground elevation to the closest 0.1
foot and an elevation for the top of the gage to the closest 0.01 foot
will be obtained. These elevations will be referenced to Mean Sea

Level. The location of the gage will be plotted on the site maps.

4.8.3 Documentation

The on-site hydrogeologist will maintain a field notebook as
described in Section 4.1 of the QAPP, documenting field testing results
from the pH and conductivity measurements, the temperature, the water
elevation, sample description including color, odor and turbidity,
general site observations, problems encountered, and any other
information that may be relevant to the completion of the
investigation. The sample points will be located on a map. A labelled
wooden stake will be driven at the sampling location and a photograph

taken of the site.

4.9 Observation Well Installation and Sampling

4.9.1 Well Design

Observation wells will be installed at three different depths: the
water table, at depths of approximately 65 feet, and at the surface of
the bedrock. The water table wells will be screened to intercept the

water table at an assumed depth of 10 to 15 feet. The 65-foot—deep
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with inside diameters greater than or equal to 3 inches. The water
extracted from the wells will be taken from near the top of the water
column in the well to maximize the removal of the stagnant water from
the well bore.

Sample Collection. It is important not to contaminate or alter the

sample during collection. The sampling device should be clean and
constructed of a material which is compatible with the well construction
material and the laboratory testing program.

Each of the wells will be sampled, using a stainless steel bailer
and leader dedicated to that well. Nylon rope attached to 10-foot-long
stainless steel cable leaders will be used to raise and lower the
bailers. New nylon rope will be used for each well. A clean plastic
dropcloth will be placed on the ground around each well to protect
equipment from contact with soil around the well.

Filtering in the field will be required for some parameters to
prevent changes due to precipitation or biological activity and to
collect a more representative sample of the water moving through the
ground. In many cases, there may be a small amount of silt or clay in
the water after purging the well. This sediment 18 not representative
of constituents transported 1in ground water flow systems in porous
media. The filtering is performed in the field immediately following
sample collection because even short delays may drastically change the
water chemistry.

The field filtering apparatus consists of a battery-powered vacuum
pump and membrane filters with a 0.45-micron opening. The field

filtering apparatus consists of a 12V DC battery-powered vacuum pump,
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sample holding container, filtering flask, porcelain buchner funnel,
zitex spacers, and membrane filters with a 0.45 micron opening. The
filtering apparatus 1is decontaminated immediately prior to use following
the procedures described in Section 4.9.4 of the QAPP. The apparatus is
assembled and the membrane filter 18 set in place by use of stainless
steel tweezers, the vacuum pump is turned on, and the sampler checked to
be sure the filter has seated properly to the filtering funnel. The
sample 1s then carefully poured into the funnel (preventing excessive
agitation and aeration of sample), while the vacuum pulls the sample
through the filter. The filtered sample is then transferred to the
appropriate sample container supplied by the laboratory.

Field~-filtered samples will be required for the (filtered) TAL
metals. Filtering 1s not appropriate for trace organics because of the

possible loss through adsorption on the filter or volatilization.
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Sample Containers, Preservation, and Handling. Table B-8 and Table

B-9 summarize the requirements for sample containers, preservatives, and
holding times for the parameters to be analyzed in ground water and
soil/sediment, respectively. Sample containers for field samples,
duplicates, and field blanks will be supplied by Cambridge Analytical
Assoclates; who obtain sample bottles from 1-Chem Corp., a sample bottle
supply contractor to the USEPA CLP.

These sample containers will be packed 1in Coleman-type steel
coolers for shipment to RMT. Glass bottles will be packed 1in foam
sleeves designed for the particular bottle size to prevent movement and
breakage. Any remaining empty space in the cooler will be filled with
additional foam inserts, allowing space for ice. Each cooler will have
chain-of-custody seals and forms enclosed in plastic envelopes taped to
the 1inside 1lid of the cooler for use in the field prior to return
shipment. Appropriate trip blanks will be enclosed with sample
containers of the same analysis type.

Field Analysis. Proper field analytical methods and procedures

will be followed. The following steps are taken so that analytical data

gathered in the field are both valid and unbiased:

. Field technicians are thoroughly trained in the use of each
plece of equipment.

. Operation manuals accompany each plece of equipment in the
field.

. Preventive maintenance programs are carried out on a scheduled
basis.

. Spare components will be taken into the field in case of
equipment failure or damage.

. Instruments will be calibrated on a daily basis and rechecked
at various times daily.
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. Readings and calibrations will be documented.

. Daily QC checks of field notes will be performed.

The accuracy, sensitivity, and precision of the field analytical
techniques (pH, temperature, Eh, and specific conductance) are dependent
upon the specifications for the instruments used, as well as the QC
techniques employed during their use. Specifications have been
excerpted from the instrument instruction manuals.

Measurement of Temperature. A ground water sample will be

collected after purging an observation well. One portion of the sample

will be placed in a container and immediately tested for temperature.
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GROUND WATER SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter

Water Testiq&

Volatile
Organics

A/B/N
Extractable
Organics

Pesticides and
PCB's

Dissolved
Metals (except
Mercury)*

Mercury*

Container

Two 40-ml glass
VOA vials with

Teflon septum,

no headspace

Two one-liter
amber bottles,
Teflon-lined
1lids, leave
small amount of
headspace

Two one-liter
amber glass
bottles,
Teflon-lined
lids, leave
small amount of
headspace

One one-liter
high density
polyethylene
bottle (Teflon-
lined 1lid)

One 500-ml high
density
polyethylene or
glass bottle,
(Teflon-lined
1id)
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Preservative

Cool to 4°C and
protect from
light

Cool to 4°C and
protect from
light

Cool to 4°C and

protect from
light

Filter through
0.45 micron
filter paper,
then HNOj to pH
<2

Filter through
0.45 micron
filter paper,
then HNO3 to pH
<2

HoldingﬁTime

10 days.
(Sample should
remain on-site
less than 24
hours.)

Extract within
5 days, analyze
within 40 days
after
extraction

Extract within

5 days, analyze
within 40 days
of collection

6 months

26 days



TABLE B-8 (CONT'D)

Parameter Container

Cyanide One one-liter
high density
polyethylene
(Teflon-lined
1id)

Preservative
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Holding Time

NaOH to pH > 14 days

Cool to

*Surface water samples will be analyzed for total metals. The samples
will not be filtered, otherwise containers and holding times remain
unchanged. Metals, mercury, and cyanide can be taken from a single one-

liter bottle.
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SOIL AND SEDIMENT SAMPLE CONTAINERS, PRESERVATIVES,
AND HOLDING TIMES

Parameter

Volatile
Organics

A/B/N
Extractable
Organics*

Pesticides and
PCBs*

Metals (except
mercury)**

Mercury**

Cyanide**

Container

Two 120-ml

wide-mouth

glass vials
with teflon
septa

One 8-o0z wide-
mouth glass
bottle (teflon-
lined 1id)

One 8-o0z wide-
mouth glass
bottle (teflon-
lined 1lid)

One 8-o0z. wide-
mouth glass
bottle (Teflon-
lined 1id)

One 8-o0z. wide-
mouth glass
bottle (Teflon-
lined 1id)

One 8-o0z. wide-
mouth glass
bottle (Teflon~-
lined 1id)

Preservative

Cool to 4°C and
protect from
light

Cool to 4°C and
protect from
1ight

Cool to 4°C and
protect from
light

Cool to 4°C

Cool to 4°C

Cool to 4°C

Holding Time

10 days (sample
should remain
on—-site less
than 24 hours)

Extract within
5 days, analyze
within 40 days
after

extraction

Extract within
5 days, analyze
within 40 days
after
extraction

180 days

26 days

14 days

*Extractable organics and pesticide/PCB can be taken from a single 8-

oz. bottle.

k*Metals, mercury, and cyanide can be taken from a single 8-o0z. bottle.
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5.2 Chemistry Laboratory

5.2.1 Methods

The laborator& analyses of soil/sediment, surface water, and ground
water for the organic and 1inorganic constituents on the CLP Target
Compound and Target Analyte Lists (as defined in Attachment B) will be
analyzed by RAS procedures specified in the Statements of Work for those
constituents (USEPA, 1987b and 1987c¢). Residential well drinking water
samples will be analyzed for the counstituents listed in Attachment B
according to the Standard Operating Procedures defined in Attachment
c. The laboratory selected to perform the analyses, Cambridge
Analytical Associates, 106 Commonwealth Avenue, Boston, MA 02215, is
participating in the USEPA CLP at this time.

Hardness will be analyzed by Method 130.2 (titrimetric, EDTA) as
described in USEPA procedures developed for the Safe Drinking Water Act

and the National Pollutant Discharge Elimination System (USEPA, 1979).

5.2.2 Laboratory Equipment Calibration and Maintenance

Equipment calibration procedures and reporting requirements of the
Inorganics and Organics SOW (USEPA, 1987b and 1987¢) and the Standard
Operating Procedures for residential wells (Attachment C) will be
followed by the laboratory. Maintenance procedures have been submitted
to the USEPA, Region V, in the laboratory's Quality Assurance Project

Plan (Attachment C).
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5.2.3 Data Analysis and Reporting

The laboratory will generate reports in the format specified in
Exhibit B of the Inorganics Statement of Work (USEPA, 1987b) and in the
format specified in Exhibit B of the Organics Statement of Work (USEPA,
1987¢c). The total hardness data will be reported in the format shown in
Table B-10. Quality Control analyses will be performed as specified in
the Statements of Work and the appropriate data qualifiers will be

reported (USEPA, 1987b and 1987c).
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made the error should correct 1t when possible. Corrections or
insertions are made by crossing out the 1incorrect information and
inserting the correction needed. The date and the correcting person's
initials will be written beside the correction. This procedure applies
to words or figures 1inserted or added to a previously recorded
statement. Completed chain-of-custody forms will be placed in a plastic
bag, sealed, and taped to the inside cover of the shipping container.
After icing the samples, the coolers will be sealed, dated, and shipped
to the appropriate laboratory using an overnight delivery service. The
samples to be sent to the RMT Soils Laboratory will not be iced and will
be shipped by regular carrier or delivered by the field crew.

A separate Sample Recelpt 18 prepared whenever samples are split
with a govermment agency. The receipt 1s marked to indicate with whom
the samples are being split. The person relinquishing the samples to
the agency should request the agency representative's signature
acknowledging sample receipt. If the representative 1s unavailable or
refuses, this is noted on the receipt and in the field notebook.

If a chain-of-custody form is lost in shipment, a written statement
will be prepared by the person who collected the samples listing the
samples that were recorded on the lost form and describing when and how
the samples were collected. The statement should include information
such as fleld log book entriea regarding the sample. This statement is
submitted to the RI Task Leader and RMT Project Manager for further

action, as necessary.
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The laboratory assigns a unique, serially numbered, identifier to
each sample received by the laboratory. The laboratory then follows the
sample through the laboratory sample handling, analysis, storage, and
reporting process by means of a standardized tracking report. This
process has been provided to the USEPA, Reglon V, in the laboratory's
Quality Assurance Project Plan (Attachment C).

The information and data generated and assembled during the course
of the RI/FS will be maintained in a file at RMT, Inc., Madison,
Wisconsin., The RMT Records Center Clerk is responsible for the daily
maintenance of the project files. All materials generated by the RI/FS
activities will be identified by a unique project and task number. The
records will be maintained for a minimum of five years after the
termination of the Administrative Order by Consent RE: RI/FS, USEPA
Docket No, V-W-87-C-036, as specified in the Order. The file will

include at least the following types of information:

. Correspondence
. Meeting summaries
. Data such as:

- Field notes
- Photographs

- Maps and Drawings
- Chain-of-custody records
- Laboratory reports
- QA/QC evaluations
- Computations
. Background information such as:
- USEPA or WDNR site reports
- Interview notes
- News clippings
- Literature citations
- Consent Order and Scope of Work
. Reports such as:

- Workplan/SIP/QAPP

- Monthly status reports
- Technical memorandum

- RI report

- FS report

1493.42 101:RTA:algo225BR2



Section No. 1.0
Revision No. 2
Date: 11-11-88
Page 2b of 2

Other information identified by project staff as approprlate and

relevant to the objectives of the RI/FS will also be 1ncluded in the

project file.
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

7.1 FPield Equipment

The specific calibration procedures and frequency for the field
equipment to be used during the field activities are described in

Section 4.0 of the QAPP.

7.2 Analytical Equipment

The specific calibration procedures and frequency for the
laboratory analytical equipment to be used are described in the USEPA
CLP Statements of Work for organic and inorganic constituents (USEPA,
1987b and 1987c) and the Standard Operating Procedures for drinking
water samples (Attachment C), General procedures are described in the

laboratory Quality Assurance Project Plan (Attachment C).
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8.0 INTERNAL QUALITY CONTROL CHECK

The QC checks for the matrices sampled will be provided by the use

of the following field samples:

Duplicate (Replicate) Samples - Duplicate samples are samples
collected simultaneously from the same source under identical
conditions into separate containers.

Background Samples - Background samples are taken in an area
known or thought to be free from the constituents of concern.

Trip Blank - A trip blank is a sample bottle which will be
filled 1in the 1laboratory directly from an organic-free,
deionized water source. The trip blank will accompany sample
bottles to the site as well as to the laboratory whenever VOCs
are to be analyzed in the samples.

Rinse (Equipment) Blank - A rinse blank is a sample bottle
that 1s filled with defonized water 1in the fleld. The
deionized water is handled in the same manner as the sample
(e.g., if the sample is ground water that has been filtered,
the deionized water will be filtered and preserved as needed).

The definition and quantities of each of these samples are summarized in

Table B-1.

The internal QC program for the laboratory chemical analyses 1is

defined in the USEPA CLP Statements of Work for organic and inorganic

congtituents (USEPA, 1987b and 1987¢c) and the Standard Operating

Procedures for drinking water samples (Attachment C).
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

This section establishes the procedures for data reduction,
validation, and reporting. The procedures will apply to all data
produced from field and laboratory measurements. Established techniques
will be employed for data reduction and validation. The exact method
used for data reduction and validation will be documented for each
technique. Where possible, written procedures or instructions will
accompany the data or be specifically cited. The QA/QC reviewers,
identified in Section 2.0 of the QAPP, are responsible for ensuring that
data reduction, validation, and reporting methods follow the approved

procedures.

9.1 Data Validation

Mechanisms for data validation are included in the laboratory QC
program defined by the CLP (e.g., spiked samples, replicate samples,
calibration checks) and 1in the evaluation of data within the
environmental setting following the release of the data from the
laboratory (e.g., identification of outliers, spatial or temporal trend
analyses, field duplicate samples). The chemistry QC Reviewer and the
RI Task Leader have the primary responsibility for final data assessment
and validation 1in the 1laboratory and post-laboratory phases,
respectively. The following data reviews will be implemented by the QC
Reviewer and/or the RI Task Leader:

. Review data summaries and reports for transcriptional and
typographical errors.

. Review and determine if sampling protocols were appropriate.

1493.42 101:RTA:algo225BR2 )
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. Review and compare the data against the rinse and trip blanks
to detect contamination from sampling.

. Review and compare duplicate samples.

. Review laboratory QC 1including 1laboratory blanks, spike
recovery, method standards, and duplicates to determine
whether data meet the more stringent of either project or CLP
requirements or are usable for the stated objective for the
data.

Data of questionable quality will be identified and
appropriate qualifiers will be attache ¥that explain the
limitations of the data.

. Review and summarize detection 1limits for nondetectable
results.
. Review detection 1limits for positive but nonquantifiable

data. Confirm that appropriate qualifiers have been given.
. Review sampling design for dealing with media variability.

. Review data to determine that sufficient site-specific
background samples are avallable.

. Review data to determine that the data are of sufficient
quality to estimate site-specific background concentrations.

9.1.1 Field Activities Results

Field measurements will be validated by comparison to replicate
measurements or previous data. If there are substantial changes or
inconsistencies with respect to time and space, the data will be

repeated, 1f possible.

9.1.2 Analytical Results

Validation of laboratory data is accomplished by several different
steps. Quality control checks of precision and accuracy data are used
to confirm the validity of the results. Established quality control

limits for precision and accuracy will be generated by each laboratory

and used by the QA/QC coordinator to check the acceptability of the
1493.42 101:RTA:algo225BR2
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data. Data which does not conform to the acceptability limits will be
dealt with uging the procedures described in Section 12.0 of the QAPP.
Validation procedures will include calculation checks, field and
laboratory blanks, and reference standards. Data reported by the
laboratories will be reviewed by the QC Reviewer-Chemistry and the RI

Task Leader to validate acceptance of data before reports are finalized.

9.2 Data Reduction and Reporting

The procedures described here. apply to all data reduction and
reporting of field and laboratory measurements. The specific method
used for data reduction will be documented for each technique. The QA
revieweras are responsible for seeing that these methods follow the
approved procedures. The individuals responsible for this task are
l1sted in Section 2.0 (Project Organization and Responsibility) of the
QAPP.

The laboratory will provide paper copies of all results in the
USEPA CLP formats specified in the SOW for Inorganics (USEPA, 1987b) and
the SOW for Organics (USEPA, 1987c). The laboratory reports will be
summarized in tabular form as shown on Table B-10. Additional data
reporting formats (tables, charts, maps) will be developed for the
report appropriate for the presentation of the significant findings of

the RI.

1493.42 101:RTA:algo225BR2
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9.2.1 Field Activities Results

Field notes will be transferred regularly by fleld staff from the
bound field notebooks to standard RMI reporting forms. All the field
data used in the RI Report will be identified and appended in the form
of tables, maps, or cross sections. Replicate measurements will be

averaged.

9.2.2 Analytical Results

The laboratory data reduction methods are dependent on the

analytical technique. The reduction procedures are presented in the CLP
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TABLE B-10
EXAMPLE OF ANALYTICAL LABORATORY DATA SUMMARY TABLE

Algoma RI/FS
Project No. 1493.21

Sample ID As defined by Workplan
Sampling Date Month-day-year

Matrix
Depth

Water or soil or waste
Feet (if applicable)

Lab. Ref. No. As defined by laboratory

ANALYTE NAME

Aluminum, mg/L or ug/g (dry weight)

Acetone, ug/L or ug/kg (dry weight)

Moisture Content (%)

Hardness (mg/L CaCO3)

pH (Std. Units)
Spec. Cond. (umhos/cm @ 25°C)
Temp. (°C)

(a) (b) (c)

(b)

Field measurements made
at time of sample
collection

(a) < or blank. < indicates analyte was not detected with analytical
result (b) indicating the detection limit.

(b) Analytical result to same number of significant figures as

laboratory report.

(c¢) Data reporting qualifiers, if necessary, as defined by the
USEPA CLP SOWs for organics and inorganics (USEPA, 1987b and

1987¢).
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Statements of Work for organic and inorganic constituents (USEPA, 1987b
and 1987¢). The data will be formatted into reports presenting the
analytical and QC results as specified in the Statements of Work. The
laboratory data will also be reduced to summary tables to facilitate the

interpretation of the data in the RI and FS reports.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Systems audits will be performed on a periodic basis throughout the
duration of the project. Audits of non-laboratory activities will be
performed at project milestones (e.g., completion of draft reports) and
at any point deemed necessary by the QA reviewers or the RMI Project
Manager. The audits will include reviews of QC procedures,
implementation of those procedures, documentation, and corrective action
implementation. These audits can also be implemented by the USEPA RPM
or QA Officer.

Performance and systems audits of the Laboratory are conducted as
part of the USEPA CLP. Laboratory audits are the responsibility of the
Contract Project Management Section (CPMS) of the USEPA Region V Central
Regional Laboratory. The laboratory performing the analyses (Cambridge
Analytical Assoclates) will be participating in the program at the time

the samples for this investigation are analyzed.
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11. PREVENTIVE MAINTENANCE

11.1 Field Equipment

The specific preventive maintenance procedures for the field
equipment to be used during the field activities are described in

Section 4.0 of the QAPP.

11.2 Laboratory Equipment

The specific maintenance procedures for laboratory equipment are
described in the Cambridge Analytical Associates Quality Assurance

Project Plan (Attachment C),
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,

ACCURACY, AND COMPLETENESS

The procedures used to assess data precision and accuracy will
include a review of the laboratories' QC data, and the results of the
rinse blank, the trip blank, and the duplicates using the procedures
outlined in USEPA guidance documents (USEPA, 1987, 1987a, 1987b, and
1987¢). The completeness of the sampling plan will be assessed against
the data quality objectives listed in Table B-3 of the QAPP after the

analytical results have been received.

1493.42 101:RTA:algo225BR2



Section No. 13.0
Revision No. 2
Date: 11-11-88
Page 1 of 1

13. CORRECTIVE ACTION

Corrective actions will be instituted whenever potential or
existing conditions are identified that may negatively affect the
quality of the information produced by the investigation. It is the
responsibility of staff members to 1) report project activities or
products discovered not to be in conformance with established plans and
procedures, and 2) initiate the disposition process.

The 1individual who detects or suspects nonconformance to
established criteria or protocols 1in equipment, instruments, data,
methods, etc., will notify their supervisor, who will in turn notify the
RI Task Leader and the QA Reviewver. The RI Task Leader will then
investigate the nature and extent of the problem and take the necessary
corrective steps in conjunction with the RMT Project Manager. Data that
has been adversely affected by the nonconformance will be identified.
The corrective action will be reviewed with the QA Reviewer.

Laboratory data which are found to fall outside of quality control
limits will be considered nonconforming and will require corrective
action that may include the following options:

. Reanalyzing the samples, 1f holding time criteria permit.

. Resampling and analyzing.

. Evaluating and amending sampling and analytical procedures,

. Accepting the data and scknowledging its level of uncertainty.

Corrective action procedures within the laboratory (Cambridge
Analytical Associates) are described in the laboratory Quality Assurance

Project Plan (Attachment C),
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INORGANIC TARGET ANALYTE LIST (TAL)

Contract Required

Detection Limit (1,2)
Analyte (ug/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper i 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium _ 5000
Selenium 5
Silver - : . 10
Sodium 5000
Thallium . 10
Vanadium 50
Zinc 20
Cyanide 10

(1)

Subject to the restrictions specified in the first page of Part G,
Section IV of Exhibit D (Alternate Methods - Catastrophic Failure) any
analytical method specified in SOW Exhibit D may be utilized.as long as
the documented instrument or method detection limits meet the Contract
Required Detection Limit (CRDL) requirements. Higher detection limits
may only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit of
the instrument or method in use, the value may be reported even though
the instrument or method detection limit may not equal the Contract
Required Detection Limit. This is {llustracted in the example below:

For lead:

Method in use = ICP Kt
Instrument Detection Limit (IDL) = 40
Sample concentration = 220

Contract Required Detection Limit (CRDL) = 5

c-1 7,87
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The value of 220 may be reported even though instrument detection limit
is greater than CRDL. The instrument or method detection limit must be
documented as described in Exhibit E.

(2) Tde CRDL are the instrument detection limits obtained in pure water
that must be met using the procedure in Exhibit E. The detection
limits for samples mav bDe considerably higher depending on the sample
matrix.
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Contract Required Quantitation Limits (CRQL)*

Quantitation Limits**

Water Low Soil/Sedimentd
Volatiles CAS Number ug/L ug/Kg
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74~-83-9 10 10
3. Vinyl_Chloride 75-01-4 10 10
4, Chloroethane 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-Dichloroethene 75-35-4 S 5
9. 1,1-Dichloroethane 75-34-3 5. 5
10. 1,2-Dichloroethene (total) 540-59-0 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14, 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 S S
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,2-Dichloropropane" 78-87-5 5 5
19. cis-1,3-Dichloropropene: 10061-01-5 5 5
20. Trichloroethene 79-01-6 5 5
21. Dibromochloromethane 124-48-1 5 5
22. 1,1,2-Trichlorozathane, 79-00-5 5 5
23. Benzene 71-43-2 5 5
24, trans-1,3- 5 5
Dichloropropene: 10061-02-6
25. Bromoform 75-25-2 5 5
26. 4—Methyl-2-pentanone 108-10-1 10 10
27. 2-Hexanone 591-78-6 10 -10
28. Tetrachloroethene 127-18-4 5 5
29. Toluene 108-88-3 5 5
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 5
(continued)
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Quantitation Limits**

Water Low Soil/Sediment?@
Volatiles CAS Number ug/L ug/Kg
31. Chlorobenzene 108-90-7 5 5
32. Ethyl Benzene 100-41-4 b 5
33, Styrene 100~42-5 5 5
34, Xylenes (Total) 1330~-20-7 5 5

8Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile
TCL Compounds are 125 times the ind{vidual Low Soil/Sediment CRQL. [

*Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be achievable.

*%Quantitation limits listed for soil/sediment are based on wet weight. The

quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher. .
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Quantitation Limjts**

. Water Low Soil/Sediment?®

Semivolatiles CAS Number ug/L ug/Kg
35. Phenol 108-95-2 10 330
36. bis(2-Chloroethyl) ether 111-44-4 10 330
37. 2-Chlorophenol 95-57-8 10 330
38. 1,3-Dichlorobenzene 541-73-1 10 330
39. 1,4-Dichlorobenzene 106-46-7 10 330
40, Benzyl alcochol 100-51-6 10 330
41, 1,2-Dichlorobenzene 95-50-1 10 330
42, 2~Methylphenol © 95-48-7 10 330
43. bis(2-Chloroisopropyl) :

ether 108-60-1 10 330
44, 4-Methylphenol 106-44-5 10 330
45. N-Nitroso-di-n-

dipropylamine 621-64-" 10 330
46, Hexachloroethane 67-72 10 330
47, Ritrobenzene 98-4. 10 330
48. Isophorone 78-55 10 330
49, 2-Nitrophenol 88-75-5 10 330
50. Z,4-Dimethylphenol 105-67-9° 10 330
51, Benzoic acid 65-85-0 50 1600
52. bis(2-Chloroethoxy)

methane 111-91-1 10 330
53 2,4-Dichlorophenol 120-83-2 10 330
54. 1,2,4-Trichlorobenzene 120~-82-~1 10 330
55. Naphthalene 91-20-3 10 330
56. 4-Chloroaniline 106-47-8 10 330
57. Hexachlorobutadiene 87-68-3 10 330
58. 4-Chloro-3-methylphenol

(para-chloro-meta-cresol) 59-50-7 10 330
59. 2-Methylnaphthalene 91-57-6 10 330
60. Hexachlorocyclopentadiene 77-47-4 10 330
6l1. 2,4,6-Trichlorophenol 88-06-2 10 330
62. 2,4,5-Trichlorophenol 95-95-4 50 1600
63. 2-Chloronaphthalene 91-58-7 10 330
64. 2-Nitroaniline 8Y8-74-4 50 1600
(continued)
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Water Low Soil/Sediment®
Semivolatiles CAS Number ug/L ug/Kg
65. Dimethylphthalate 131-11-3 10 330
66. Acenaphthylene 208-96-8 10 330
67. 2,6-Dinitrotoluene 606-20-2 10 330
68. 3-Nitroaniline 99-09-2 50 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4-Dinitrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330
73. 2,4-Dinitrotoluene 121-14-2 10 330
74, Diethylphthalate 84-66-2 10 330
75. 4—Chlorophenyl-phenyl
ether 7005-72-3 10 330
76. Fluorene 86-73-7 10 330
77. 4-Nitroaniline 100-01-6 50 1600
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600
79. N-nitrosodiphenylamine 86-30-6 10 330
80. 4-Bromophenyl~phenylether 101=55-3 10 330
81. Hexachlorobenzene 118-74~1 10 330
82. Pentachlorophenol 87-86-5 50 1600
83. Phenanthrene 85-01-8 10 330
84. Anthracene 120-12-7 10 330
85. Di-n-butylphthalate 84-74-2 10 330
86. Fluoranthene 206-44-0 10 330
87. Pyrene 129-00-0 10 330
88. Butylbenzylphthalate 85-68-7 10 330
89. 3,3'-Dichlorobenzidine 91-94-1 20 660
90. Benzo(a)anthracene 56-55-3 10 330
91. Chrysene 218-01-9 10 330
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330
93. Di-n-octylphthalate 117-84-0 .10 330
94. Benzo(b)fluoranthene 205-99-2 10 330
>
(continued)
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Quantitation Limits**

Water Low Soil/Sediment®
Semivolatiles CAS Number ug/L ug/Kg
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrene 50-32-8 10 330
97. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
98. Dibenz(a,h)anthracene 53-70-3 10 330
99. Benzo(g,h,i)perylene 191-24-2 10 330

bMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Semi-
Volatile TCL Compounds are 60 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be achievable.

**Quantitation limits listed for soll/sediment are based on wet weight. The

quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Quantitation Limits**

Water Low Soil/Sediment®

Pesticides/PCBs CAS Number ug/L ug/Kg

100. alpha-BHC 319-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BHC 319-86-8 0.05 8.0
103, gamma-BHC (Lindane) 58-89-9 0.05 8.0
104. Heptachlor 76-44-8 0.05 8.0
105. Aldrin 309-00-2 0.05 8.0
106. Heptachlor epoxide 1024-57-3 0.05 8.0
107. Endosulfan I 959-98-8 0.05 8.0
108. Dieldrin 60-57-1 : 0.10 16.0
109. 4,4'-DDE 72-55-9 ‘ 0.10 16.0
110, Endrin 72-20-8 0.10 16.0
111. Endosulfan II 33213-65-9 0.10 16.0
112, 4,4'-DDD 72-54-8 0.10 16.0
113, Endosulfan sulfate 1031-07-8 0.10 16.0
114, 4,4'-DDT 50-29-3 0.10 16,0
115. Methoxychlor 72-43-5 0.5 80.0
116. Endrin ketone 53494-70-5 0.10" 16.0
117. alpha—Chlordane 5103-71-9 0.5 80.0
118. gamma-Chlordane 5103-74-2 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. Aroclor=-1016 12674-11-2 0.5 80.0
121. Aroclor-1221 11104-28-2 0.5 80.0
122. Aroclor-1232 11141-16-5 0.5 80.0
123. Aroclor-1242 53469-21-9 0.5 80.0
124, Aroclor-1248 12672-29-6 0.5 80.0
125. Aroclor-1254 ' 11097-69-1 1.0 160.0
1.0 160.0

126. Aroclor-1260 11096-82-5 .

CMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for-Pesticide/PCB
TCL compounds are 15 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly watrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable.

**Quantitation limits listed for soil/sediment are based on wgt weight. The quan-
titation Limits calculated by the laboratory for soil/sediment, calculated on dry
weight basis as required by the contract, will be higher.
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3. PROJECT DESCRIPTION

3.1 Introduction

This General Quality Assurance Plan (QAPP) is submitted by Cambridge
Analytical Associates, Inc. (CAA) to RMT, Inc. for laboratory analysis services
in support of the Algoma Program (Project 1493). These services consist of
sample analysis by Contract Laboratory Program (CLP) protocols for volatile
organics, semivolatile organics, pesticides/PCBs, metals and cyanide; and for
modified CIP organic protocols for drinking water samples. A full target
campourd list (TCL) is provided in Table 3.1.

In addition, CAA is prepared to provide a wide variety of technical
consulting services. This QAPP will ensure that the data generated by CAA is
useful to RMT, Inc. ard meets all of RMI's QA/QC needs.
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Table 3.1 Target Compound List (TCL)

CRDL CRDL Quantitation
Water Low Soil/ Limit
Sediment Drinking Water
VOLATILES CAS Number 1 Sedigen )
= /g2 ug/L
1. ¢Chloramethane 74-87-3 10 10 1.5
2. Braomomethane 74-83-9 10 10 1' 5
3. Vinyl Chloride 75-01-4 10 10 1‘5
4. Chloroethane 75-00-3 10 10 1 * 5
5. Methylene Chloride 75~09-2 5 5 1'0*
6. Acetone 67-64-1 10 10 5 0*
7. Carbon Disulfide 75-15-0 5 5 3'0
8. 1,1-Dichloroethene 75=-35-4 5 5 1 : 5
9. 1,1-Dichloroethane 75-34-3 5 5 1 - 5
10. 1,2-Dichlorcethene (total) 540-59-0 5 5 1‘5

11. ¢Chloroform 67-66-3 5 5 1.5
12. 1,2-Dichlorcethane 107-06-2 5 5 1 * 5
13. 2-Butancne 78-93-3 10 10 5 ) 0*
14. 1,1,1-Trichloroethane 71-55-6 5 5 1 ‘ 5
15. cCarbon Tetrachloride 56~-23-5 5 5 1: 5
16. Vinyl Acetate 108-05-4 10 10 5.0
17. Bromodichloramethane 75=-27-4 5 5 1 * 5
18. 1,2-Dichloropropane 78-87-5 5 5 1 : 5
19. cis-1,3-Dichloropropene 10061-01-5 5 5 5 ' o
20. Trichlorethene 79-01-6 5 5 1 5
21. Dibromochloromethane 124-48-1 5 S 1.5
22. 1,1,2-Trichloethane 79-00-5 5 5 1' 5
23. Benzene 71-43-2 5 5 1 ) 5
24. trans-1,3-Dichloropropene 10061-02-6 5 5 1 ‘ 0
25. Bromoform 75-25-2 5 5 1: 5
26. 4-Methyl-2-pentanone 108-10-1 10 10 1.5
27. 2-Hexancne 591-78-6 10 10 5' 0
28. Tetrachloroethene 127-18-4 5 5 1 - 5
29. Toluene 108-88-3 5 1 ) 5*
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 g 1. 5
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Table 3.1 (cont’d.) Target Compound List (TCL)

CRDL CRDL Quantitation
Water Iow Soil/ Limit
Sediment Drinking Water
VOIATILES CAS Number uq/L 318 /Kg_e“a ug/Lg
31. Chlorcbenzene 108-90-7 5 5 1.5
32. Ethyl Benzene 100-41-4 5 5 1.5
33. Styrene 100-42-5 5 5 1.0
34. Xylenes (Total) 1330-20-7 5 5 1.5

CRDL - contract required detection limit

* Cammon Laboratory Solvent. Blank limit is 5x Method Detection Limit

aMediLmVSedetent CRDLs for Volatile Campounds are 125 times the individual Low
Soil/Sediment CRDL.

Specific detection limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
acheivable.

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on a dry weight basis as required by the contract, will be higher.

bSample volume is increased from 5 ml to 20 ml to achieve lower detection
limits.
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Table 3.1 (cont’d.) Target Campound List (TCL)

CRDL CRDL Quantitation
Water Low Soil/ Limit
SEMIVOLATIIES CAS NMumber ug/L SSdigent. Drinking Water
/X9 ug/L
35. Phenol 108-95-2 10 330 2.0
36. bis(2-chloroethyl)ether 111-44-4 10 330 1.5
37. 2=Chlorophencl 95-57-8 10 330 2.0
38. 1,3-Dichlorcbenzene 541~-73-1 10 330 2.0
39. 1,4-Dichlorcbenzene 106-46-7 10 330 2.0
40. Benzyl Alcchol 100-51-6 10 330 2.0
41. 1,2-Dichlorobenzene 95-50-1 10 330 2.5
42. 2-Methylphenol 95-48-7 10 330 1.0
43. bis(2-chloroisopropyl)ether - 108-60-1 10 330 2.5
44. 4-Methylphenol 106-44-5 10 330 1.0
45. N-nitroso-di-n-dipropylamine 621-64-7 10 330 1.5
46. Hexachloroethane 67-72-1 10 330 2.0
47. Nitrobenzene 98-95-3 10 330 2.5
48. Isophorone 78-59-1 10 330 2.5
49. 2-Nitrophenol 88-75-5 10 330 2.0
50. 2,4-Dimethylphenol 105-67-9 10 330 2.0
51. Benzoic acid 65-85-0 50 1600 20.0
52. bis(2-chlorocethoxy)methane 111-91-1 10 330 2.5
53. 2,4-Dichlorophenol 120-83-2 10 330 2.0
54. 1,2,4-Trichlorcbenzene 120-82-1 10 330 2.0
55. Naphthalene 91-20-3 10 330 2.0
56. 4-Chloroaniline 106-47-8 10 330 2.0
57. Hexachlorocbutadiene 87-68-3 10 330 2.5
58. 4-Chloro-3-methylphenol
(para—-chloro-meta-cresol) 59-50-7 10 330 1.5
59. 2-Methylnaphthalene 91-57-6 10 330 2.0
60. Hexachlorocyclopentadiene 77-47-4 10 330 2.0
61. 2,4,6-Trichlorophencl 88-06-2 10 330 1.5
62. 2,4,5-Trichlorophencl 95-95-4 S0 1600 1.5
63. 2-Chloronaphthalene 91-58-7 10 330 1.5
64. 2-Nitrocaniline 88-74-4 50 1600 1.0
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Table 3.1 (cont’d.) Target Campound List (TCL)
CRDL

CRDL Quantitation

Water Iow Soil/ Limit

SEMIVOILATILES CAS Mumber uq/L  Sedjgent. Drinking Water
%) ug/L
65. Dimethylphthalate 131-11-3 10 330 1.5
66. Acenaphthylene 208-96-8 10 330 1.5
67. 2,6-Dinitrotoluene 606-20-2 10 330 1.0
68. 3-Nitroaniline 99-09-2 50 1600 2.5
69. Acenaphthene 83-32-9 10 330 1.5
70. 2,4-Dinitrophenocl 51-28-5 50 1600 (15)
71. 4-Nitrophenol 100-02-7 50 1600 1.5
72. Dibenzofuran 132-64-9 10 330 1.0
73. 2,4-Dinitrotoluene 121-14-2 10 330 1.0
74. Diethylphthalate 84-66-2 10 330 1.0
75. 4-Chlorophenyl-phenyl ether 7005-72-3 10 330 1.0
76. Fluorene 86-73-7 10 330 1.0
77. 4-Nitroaniline 100-01-6 50 1600 3.0
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600 (15) ,
79. N-nitrosodiphenylamine 86-30-6 10 330 1.5,
(+ diphenylamine) (122-39-4)

80. 4-Bromophenyl-phenyl ether 101-55-3 10 330 1.5
81. Hexachlorobenzene 118-74-1 10 330 1.5
82. Pentachlorophenol 87-86-5 50 1600 2.0
83. Phenanthrene 85-01-8 10 330 1.0
84. Anthracene 120-12-7 10 330 2.5
85. Di-n-butylphthalate 84-74-2 10 330 2.0
86. Fluoranthene 206-44-0 10 330 1.5
87. Pyrene 129-00-0 10 330 1.5
88. Butylbenzylphthalate 85-68-7 10 330 3.5
89. 3,3’-Dichlorobenzidine 91-94-1 20 660
90. Benzo(a)anthracene 56-55-3 10 330 1.5,
91. Chrysene 218-01-9 10 330
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330 1.0
93. Di-n-octylphthalate 117-84-0 10 330 1.5,,,
94. Benzo(b)fluoranthene 205-99-2 10 330 1.5
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Table 3.1 (cont’d.) Target Compound List (TCL)
CRDL

CRDL Quantitation
Water Low Soil/ Limit

Sediment  Drinking Wgter
SEMIVOLATILES CAS Number L c a
N/ /xq ug/L

95. Benzo(k)fluoranthene 207-08-9 10 330 ek
96. Benzo(a)pyrene 50-32-8 10 330 2.0
97. Indeno(1,2,3-cd)pyrene 193-39-5 10 330 3.5
98. Dibenz(a,h)anthracene 53-70-3 10 330 2.5
99. Benzo(g,h,i)perylene 191-24-2 10 330 4.0

CRDL - contract required detection limit

Values in parentheses are estimates

:* These two parameters are reported as total.
xxxIieSe two parameters are reported as total.
These two parameters are reported as total.

SMedium Soil/Sediment CRDIs for Semivolatile TCL Compourds are 60 times the
individual lLow Soil/Sediment CRDL.

Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable.

Quantitation limits for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on a dry weight basis, will be higher.

dEbctxaction/blowdwn: Extract entire liter bottle rinsing cap and bottle and
add to sample. Final blowdown volume may be decreased to 0.5 ml to achiveve
required detection limits.
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Table 3.1 (cont’d.) Target Campound List (TCL)
CRDL

CRDL Quantitation
Water Low Soil/ Limit
iment Drinking Water

PESTICIDES/PCBs CAS Number ug/L g ug/L?
100. alpha-BHC 319-84-6 0.05 8.0 0.010
101. beta-BHC 319-86-8 0.05 8.0 0.005
102. delta-BHC 319-86-8 0.05 8.0 0.005
103. gamma-BHC (lindane) 58~89-9 0.05 8.0 0.005
104. Heptachlor 76-44-8 0.05 8.0 0.030
105. Aldrin 309-00-2 0.05 8.0 0.005
106. Heptachlor epoxide 1024-57-3  0.05 8.0 0.005
107. Endosulfan T 959-98-8  0.05 8.0 0.010
108. Dieldrin 60~57-1 0.10 16.0 0.010
109. 4,4’-DDE 72-55-9  0.10 16.0 0.005
110. Endrin 72-20-8  0.10 16.0 0.010
111. Endosulfan IT 33213-65-9  0.10 16.0 0.010
112. 4,4’-DDD 72-54-8  0.10 16.0 0.020
113. Endosulfan Sulfate 1031-07-8  0.10 16.0 0.100
114. 4,4’-DDT 50-29-3 0.10 16.0 0.020
115. Methoxychlor 72-43-5 0.5 80.0 0.020
116. Endrin ketone 53494-70-5 0.10 16.0 0.030
117. alpha-Chlordane 5103-71-9 0.5 80.0 0.020
118. gamma-Chlordane 5103-74-2 0.5 80.0 0.020
119. Toxaphene 8001-35-2 1.0 160.0 0.250
120. Aroclor-1016 12674-11-2 0.5 80.0 0.10
121. Aroclor-1221 11104-28-2 0.5 80.0 0.10
122. Aroclor-1232 11141-16-5 0.5 80.0 0.10
123. Aroclor-1242 53469-21-9 0.5 80.0 0.10
124. Aroclor-1248 12672-29-6 0.5 80.0 0.10
125. Aroclor-1254 11097-69-1 1.0 160.0 0.10
126. Aroclor-1260 11096-82-5 1.0 160.0 0.10

CRDL - contract required detection limit

SMedium Soil/Sediment CRDLs for Pesticide/PCB TCL compounds are 15 times the
individual Low Soil/Sediment CRDL. Specific quantitation limits are highly
matrix dependent. The quantitation limits listed herein are provided for
guidance and may not always be achievable. Quantitation limits listed for
soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry weight basis will be
higher.

fEbctraction/blowdwn: Extract entire liter bottle; rinse cap & bottle arnd add

to sample. Final blowdown volume may be decreased up to 1/2 the SOW
specifications to achieve detection limits.
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Table 3.1 (cont'd) Target Compound List (TCL)

CRDLd Drinking Water Detection
Analyte _ ug/L Limit (IDL)® ug/1
Alumi num 200
Antimony 60
Arsenic 10 5
Barium 200 50
Beryllium 5
Cadmium 5 1
Calcium 5000
Chromium 10 10
Cobalt 50
Copper 25
Iron 100
Lead 5 2
Magnesium 5000
Manganese 15
Mercury 0.2 0.2
Nickel 40
Potassium 5000
Selenium 5 2
Silver 10 A
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
Cyanide 10

drhe CRDL are the instrument detection limits obtained in pure water.
The detection limits for samples may be considerably higher depending on
the sample matrix.

€Instrument Detection Limit

1493.42 101:RTA:algo225BT2
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES

4.1 Description of Responsibilities

The responsibilities of the individuals associated with this Quality
Assurance/Quality Control (QA/QC) program are described below and
illustrated in Figure 4.1:

e The Quality Assurance Officer is responsible for reviewing and
advising on all aspects of QA/QC. The duties and responsibilities
of the QA Officer are to:

1. assist the project/task manager in specifying QA/QC
procedures to be used during the project;

2. implement quality control procedures and techniques to assure
that the laboratory achieves established standards of
quality:;

3. evaluate data quality and maintain records on related QC
charts and other pertinent information:

4. monitor laboratory activities to determine conformance with
authorized quality assurance policy, and to implement
appropriate steps to ensure adherence to quality assurance
programs;

5. coordinate internal audits with the Project Manager;
6. review performance evaluation results;

7. administer intralaboratory and interlaboratory QA efforts;
and

8. prepare quality assurance reports to management.
e The Project Manager has overall responsibility for management of

the analytical tasks of the project. The duties and
responsibilities of the project manager are to:

1. administer and supervise all requirements of the analytical
tasks to ensure meeting project objectives within budget and
on schedule;
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direct formulation of the work plan and initiate work plan
revisions in accordance with the project officer’s directions;

work with task managers in planning and conducting project
progress meetings;

review work plans, progress reports, analytical reports,
project reports, and financial reports prior to issue; and

take part in corrective actions.

e The Task Managers (the CLP Task Managers, the Director of
Analytical Services, the laboratory Managers, and the laboratory
Supervisors) have the day-to-day responsibilities for the
analytical tasks of the project. Their areas of responsibilities
are to:

1.

organize the persomnel, equipment, and materials in a manner
required to meet the abjectives of the analytical tasks of

the project;
implement analytical procedures for use in data evaluation;

provide technical directions in conduct of laboratory
analyses, and resolve day-to-day problems;

direct the task activities and monitor performance of task
members to ensure that they are adhering to high technical
standards and to the budget and task schedules;

review analytical data for validity and clarity ; and
maintain contact with the project manager in areas of

technical concern, and advise him of progress, needs, and
potential problems of the various tasks.

e The Project Analysts are responsible for each task identified in the
scope of work. They are responsible for performing the laboratory
technical activities within their tasks. In execution of their
duties, the analysts are expected to:

1.

2.

3.

assist in planning for each phase of their tasks and in
defining cbjectives and activities;

respord to work plan revisions related to their tasks;
advise the task manager of progress, needs, and potential
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problems of their tasks;

train and qualify alternate analysts in specified laboratory
QC and analytical procedures;

verify that laboratory QC and analytical procedures are being
followed as specified;

review sample QC data at least daily. This will include
examination of raw data such as chramatograms (and

checking of calculations for a minimum of 10% for the samples
analyzed) as well as an inspection of reduced data,
calibration curves, and laboratory notebooks; and

inform task managers if the daily review indicates a decline
in data quality and implement corrective actions.

e Sample Coordinator - The sample coordinator acts as sample custodian

for the laboratory. The duties and responsibilities of the sample
coordinator are to:

1.

2.

Sign for the incaming field samples and verify the data entered
on the chain-of-custody forms;

Enter sample information into camputerized Sample and Analysis
Management System (SAM) for tracking and reporting;

Generate camputerized sample tracking and laboratory data entry
forms;

Transfer samples and tracking forms to laboratory project
analysts.
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5. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT
OF DATA IN TERMS OF PRECISION, ACCURACY, QOMPLETENESS
REPRESENTATIVENESS, AND OOMPARABILITY

The analytical quality assurance cbjectives for this project are to
provide analytical data of known quality and to be able to defend the quality
of that data. Data quality is assessed for precision, accuracy, campleteness,
representativeness, and comparability. The analytical protocols to be used
for analyses contain detailed descriptions of the quality control measures to
be employed. The routine analysis of replicate and spiked samples will
provide precision and accuracy data for assessing the validity of analytical
results.

In general, each method specifies the use and frequency of blank analyses,
calibration standards, calibration check analyses, and surrogate/matrix spikes
to monitor method performance. These quality control measures and their
frequency employed by the laboratory are described in Table 5.2. The quality
control objectives for these measures are outlined in Table 5.1.

5.1 Level of QA Efforts

Every attempt will be made to have all data generated be valid data. The
precision of laboratory analysis will be evaluated using sample duplicates.
Analytical accuracy will be monitored using recovery of analytes from
surrogate spikes, matrix spikes, EPA reference check standards and Performance
Evaluation (PE) samples. These quality control measures and their frequency
are sumarized in Table 5.2. These QA efforts will assist in determining the
reliability of the analytical data.
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5.2 Accuracy and Precision

Accuracy is a measure of the degree of agreement between an analyzed
value and the true or accepted reference value where it is known. Accuracy is
usually expressed as percent recovery. Precision is a measure of the mutual
agreement among individual measurements of the same parameter under similar
corditions, and usually is expressed as relative percent difference (RPD).

5.3 Completeness

Campleteness is a measure of the amount of valid data obtained from the
analytical measurement system, expressed as a percentage of the mumber of
valid measurements that should have been or were planned to be collected. CAA
will make every attempt to generate valid data from all samples received.
However, realistically, same samples may be lost in laboratory accidents or
some results may be deemed questionable based on internal QC procedures. Due
to the variable nature of the completeness value, the abjective will be to
have data campleteness for all samples received for analysis as high as
possible to meet completeness cbjectives as described by the client.

5.4 Representativeness

Representativeness is a measure of how closely the measured results
reflect the actual concentration or distribution of the chemical compounds in
the sample. Sampling will be performed by the client or their contractors.
Sample handling protocols (e.g., storage, preservation and transportation)
have been developed to preserve the representativeness of the collected
samples. Proper documentation will establish that protocols have been
followed and sample identification and integrity assured.
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5.5 Comparability

Comparability is a QA cbjective wherein all sample data is comparable
with other representative measurements made by CAA or ancther organization.
CAA will achieve comparability by operating within the instrument linear range
and by strict adherence to analytical protocols. The use of published
analytical methods, standard reporting units and thorough documentation will
ensure meeting this objective.
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Table 5.1

Quality Control Objectives

Volatile Organics

Audit Parameter Control Limit”
~ agueous soils

Holding Blank Any project analyte < 5 x CRQL
Method Blank methylene chloride < 5 x CRQL

acetone < 5 x CRQL

toluene < 5 x CRQL

2-butanone < 5 x CRQL

any other project < CRQL

analyte

Continuing Calibration OCC Compounds RF<25% from initial

calibration

Surrogate Spiking d4-1,2-dichloroethane 76=-114% 70-121%
Compounds ds-tolue.ne 86-110% 81-117%

4-bromofluorcbenzene  86-115% 74-121%

Matrix Spike/ 1,1-dichloroethylene 61-145% <14 RPD 59-172% <22 RPD
Matrix Spike trichloroethylene 71-120% <14 RPD 62-137% <24 RPD
Duplicate benzene 76-127% <11 RPD 66-142% <21 RPD

toluene 76-125% <13 RPD 59-139% <21 RPD
chlorobenzene 75-130% <13 RPD 60-133% <21 RPD

CRQL - Contract Required Quantitation Limit

CCC - cCalibration Check Campounds specified in test method
RF - Response Factor

RPD - Relative Percent Difference

*US EPA Contract laboratory Program Statement of Work for Organics Analysis,
Multi-Media, Multi-Concentration, Revision 7/87
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Table 5.1 (cont’d.)

Quality Control Cbjectives

Pesticides/PCBs
Audit Parameter Control Limit*
Aqueous Soil
Method Blank Any target compourd < CRQL
Analytical Standard Aldrin, Endrin, RF<20% RSD from initial
4,4’-DDT, and DBC calibration
* *
Surrogate Standard Dibutylchlorendate 24-1548" " 20-150%**
Compound (DBC)
Matrix Spike/Matrix Lindane 56-123% <15 RPD  46-127% <50 RFD
Spike Duplicate Heptachlor 40-131% <20 RPD  35-130% <31 RPD
Aldrin 40-120% <22 RPD  34-132% <43 RPD
Dieldrin 52-126% <18 RPD  31-134% <38 RPD
Endrin 56-121% <21 RPD 42-139% <45 RPD
4,4’-DDT 38-127% <27 RPD  23-134% <50 RPD

CRQL - Contract Required Quantitation Limit
RF - Response Factor

RSD - Relative Standard Deviation

RPD - Relative Percent Difference

*US EPA Contract Laboratory Program Statement of Work for Organics Analysis,
Multi-Media, Multi-Concentration, Revision 7/87

**These limits are advisory only
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Quality Control Objectives

Metals and Mercury

Audit Element Control Limit”
Preparation Blank All < 5 x CRDL
Analytical Spike All 75-125%
Initial Calibration Hg 80-120%
Verification All others 90-110%
Continuing Calibration  Hg 80-120%

All others 90-110%
ICs All 80-120%
Duplicate Samples All < 20% RPD

CRDL - Contract Required Detection Limit

*US EPA Contract laboratory Program Statement of Work for

Inorganics Analysis, Multi-Media, Multi-Concentration, Revision

7/85
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Quality Control Objectives

Cyanide

QAFPP No. 8825
Section No. _ 5
Revision No._ 0
Date: November 9, 1988
Page: 8 of 13

Audit

Control Limits"

Calibration Blank

Digestion Blank

Initial Calibration Verification
Continuing Calibration Verification
Spike Recovery

< 5 x CRDL
< 5 x CRDL
85-115%
85-115%

75-125%

CRDL - contract required detection limit

*US EPA Contract laboratory Program Statement of Work for

Inorganics Analysis, Multi-Media, Multi-Concentration, Revision

7/85.




QAPP No. 8825
Section No. _ 5
Revision No. 0
Date: November 9, 1988
Page: 9 of 13

Table 5.2

Quality Control Measures and Fregquency

Volatile Organics

Sample Type

* .

Frequency

Holding Blank
laboratory Method Blank
Continmuing Calibration
Surrogate Spike®

Matrix Spike/Matrix Spike
Duplicate

GC/MS Tune

Performance Evaluation
Samples

One per case
One per 12 hour time period
One per 12 hour time period

Added to each sample, matrix spike, matrix
spike duplicate, blank and standard

One per: each case of field samples received;
each 20 field samples in a case; each group of
samples of a similar concentration level
(soils only); or each 14 calendar day period
during which samples were received. Whichever
is more frequent

Once per day or per 12 hour period, whichever
is more frequent

As required for State certifications and
CLP

*US EPA Contract Laboratory Program Statement of Work for Organics Analysis,

Multi-Media, Multi-Concentration, Revision 7/87.

qFor drinking water analysis, surrogate standards used to spike are at 20ppb

(7/87 CLP at 50ppb) .
b

For drinking water analysis, matrix spike compounds are at 20 ppb.
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Table 5.2 (cont’d.)

Quality Control Measures and Frequency

Semivolatile Organics

Sample Type

Frequency*r

Method Blank
Continuing Calibration
GC/MS Tune

Surrogate Standard®

Matrix Spike/Matrix SpikeP

Performance Evaluation Samples

One per batch of samples extracted

Once per 12 hour time period

Once per 12 hour time period

Added to each sample, blank and standard

One set per batch, per similar concentration
level or per 20 samples analyzed, whichever is
more frequent

As required for state certifications and CIP

*US EPA Contract laboratory Program Statement of Work for Organics Analysis,

Multi-Media, Multi-Concentration, Revision 7/87

%For drinking water analysis, surrogate standards will be SOW standards spiked
as 20 ppb for base-neutral standards and 40 ppb for the acid standards.

b

For drinking water analysis; Matrix spike/matrix spike duplicate: Matrix spike

compounds as per the SOW spiked at 20 ppb for base-neutrals and 40 ppb for the

acids.




QAPP No. 8825
SectionNo. __ 5
Revision No.____ 0
Date: November 9, 1988
Page: 11 of 13

Table 5.2 (cont’d.)

Quality Control Measures and Frequency

Pesticides/PCBs

Sample Type

Frequency*

Laboratory Method Blank

One per case; per batch of samples of similar

matrix or concentration extracted, or per 20 analyses, whichever is more

frequent
" Analytical Standards
Surrogate Standarda

Matrix Spike/ b
Matrix Spike Duplicate

Performance Evaluation

Samples

One standard run after every 5 samples

Added to each sample, matrix spike, matrix
spike duplicate, blank and standard

For samples of similar matrix, one per case,
per 20 samples, or per similar concentration
level, whichever is more frequent

As required for state certifications and CIP

*US EPA Contract laboratory Program Statement of Work for Organics Analysis,

Multi-Media, Multi-Concentration, Revision 7/87.

qFor drinking water analysis, samples are spiked with surrogate standard

compounds at 0.2 ppb.

l:)For' drinking water analysis, matrix spike compounds are spiked at 1/5 the SOW

concentration.
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Table 5.2 (cont’d.)

Quality Control Measures and Frequency

Metals and Mercury

L

Sample Type

Frequency

Preparation Blank

Analytical Spike Recovery

Duplicate Precision

Initial calibration
Verification

Contirmuing Calibration
Verification

Performance Evaluation

One per matrix, batch, or one for every 20
samples, whichever is more frequent

One per matrix, batch, or one for every 20
samples, whichever is more frequent

One per matrix, or per batch (if sample
quantity allows)

Once for each time instrument is calibrated

One per every 10 analyses

As required for State certifications and CLP

*US EPA Contract laboratory Program Statement of Work for Inorganics Analysis,

Multi-Media, Multi-Concentration, Revision 7/85
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Table 5.2 (cont’d.)

Quality Control Measures and Frequency

Cyanide

Type

Frequency

Preparation Blank
Digestion Spike Recovery
Duplicate Precision
Initial Calibration
Verification

Continuing Calibration
Verification

Performance Evaluation

Samples

One per matrix, batch, or one for every 20
samples, whichever is more frequent

One per matrix, batch, or one for every 20
samples, whichever is more frequent

One per matrix, batch, or one for every 20
samples, whichever is more frequent

One for each time the instrument is calibrated

One per every 10 analyses

As required for State Cerfifications and
for CILP

*JS EPA Contract laboratory Program Statement of Work for Iorganics Analysis,

Multi-Media, Multi-Concentration, Revision 7/85
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6. SAMPLING PROCEDURES

CAA does not expect to perform any sampling for this project. If sample
collection should be required, quality control procedures will be provided as
a revision to this QA plan.
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7. SAMPLE CUSTODY

7.1 cChain-of-Custody Procedures

The purpose of the chain-of-custody procedure is to document in a legally
defensible manner, the transfer of custody for each sample from collection
through analysis to analytical data reports. The sample custody procedures to
be used conform to the guidelines of the U.S. EPA Contract Laboratory Program,
and are performed under the supervision of the Sample Coordinator. The Sample
Coordinator will have primary responsibility for ensuring chain-of-custody
procedures are followed and all documentation is properly executed.

When samples arrive at CAA, the Sample Coordinator documents the
condition of the locked or sealed shipping box on the custody form. She then
checks the sample label information (Figure 7.1) against the custody record
(Figure 7.2) and notes the cordition of the samples and verifies proper
container and preservative procedures as noted in Table 7.1. Where
descrepancies occur, the Sample Coordinator contacts the Project Manager. The
Project Manager will then resolve the issue with the Client Project Officer.
Samples are then logged in by assigning laboratory identification nmumbers in
serialized ascending sequence. The sample log-in record will include the
sample nmumber, date of receipt, condition of sample when received, the
assigned laboratory mumber, sample preparation, sample distribution and other
pertinent information. A sample distribution sheet will be generated.

Samples will then be secured in a refrigerator maintained at 4% prior to
preparation and analysis. Analysts will sign for the receipt of all samples
to be processed and maintain the samples in their possession or in view at all
times when the samples are cutside of the storage area. At all times when
custody is transferred, both the issuing and receiving parties will verify
that information in the sample label is properly recorded.
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7.2 Laboratory Document Control

The goal of the Document Control Program is to assure that all documents
for a group of samples will be accounted for when the project is campleted.

All cbservations and results recorded by CAA, are entered into pre-
printed data sheets or into permanent laboratory logbooks. Data recorded are
referenced with the project number, date and analyst’s signature at the top of
the page. All pertinent data are maintained in the project file.

All documentation in logbooks and other documents are entered in ink. If
an error is made in a logbook assigned to one individual, that person will
make corrections simply by crossing a line through the error and entering the
correct information. Changes made subsequently are dated and initialed.
Corrections made to other data records or logbooks are made by crossing a
single line through the error, entering the correct information and initialing
and dating the correction.

Before releasing analytical results, the laboratory assembles and cross
checks the information on custody records, lab bench sheets, analyst and
instrument logs and other relevant data to ensure that data pertaining to each
particular sample is consistent throughout the record.
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Figure 7.1
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Recammendation for Sampling and Preservation of Sampl%1

Analysis

Analyses Volume Container? Preservation’ Holding Time®
Metals
(CLP-aquecus) 1000 ml  P,G HNO, to pH<2 180 (28 for Hg)
days from
date of sample
receipt
(CLP-so0il) 100 g P cool, 4% 180 (28 for Hg)
days from
date of sample
receipt
Cyanide
(CLP-aqueous) 1000 ml  P,G cool, 4°c; NaOH 14 days®
to pH>12; 0.6 g
ascorbic acid
(CLP-s0il) 100 g P,G cool, 4°%¢ 14 days
Semivolatiles - Base/Neutrals, Acids
(CLP-aqueous) 3000 ml G,teflon Cool, 4% 5 days until
lined cap extraction,
40 days after
extraction
(CLP-s0il) 250 g G, teflon Cool, 4°C 10 days until
lined cap; extraction,
40 days after
extraction
Pesticides and PCBs
(CLP-aquecus) 3000 ml  G,teflon  Cool, 4% 5 days until
lined cap extraction,
40 days after

extraction
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Recammendation for Sampling and Preservation of Sanplesl

Analyses Wmer and 4 Analysis
Volume Preservation®’ Holding Time
(CLP-s01i1) 250 g G, teflon Cool, 4°C 10 days until
lined cap; extraction,
40 days after
extraction
Volatiles - Purgeable Arcmatics and Halocarbons
(CLP-aquecus) 6x40 ml G, teflon Cool, 4°C 10 days
lined
septum
(CLP-s0il) 6x40 ml G, teflon Cool, 4°C 10 days
lined

septum
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Notes:
vore specific instructions are contained in each method.

2Plastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap
(no liner) is preferred.

3San'ple preservation should be performed immediately upon sample collection.
For camposite samples, each aliquot should be preserved at the time of
collection. When use of an autamated sampler makes it i ible to preserve
each aliquot, samples may be preserved by maintaining at 4 C until campositing
and sample splitting are complete. '

4Samples should be analyzed as soon as possible after collection. The times
listed are the maximum times that samples may be held before analysis and still
considered valid.

SMaximm holding time is 24 hours when sulfide is present. Optionally, all
samples may be tested with lead acetate paper before the pH adjustment in order
to determine if sulfide is present. If sulfide is present, it can be removed
by the addition of cadmium nitrate powder until a negative spot test is
obtained. The sample is filtered and then NaCOH is added to pH 12.
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8. CALIBRATION PROCEDURES AND FREQUENCY

This section describes the calibration procedures and frequency for the
instrumentation which will be used in the analysis of the parameters of
interest. All materials used for instrument calibration, internal standards
and surrogate standards will be of the highest purity available and will be
obtained through the U.S. Enwironmental Protection Agency Pesticide and
Industrial Chemicals Repository or a suitable commercial source. The
calibration procedures presented here are those routinely used in the
laboratory. Calibration frequencms are described in Table 5.2, Section 5.

8.1 Volatile and Semi-volatile Organics by Gas Chromatogqraph/Mass Spectrometry

8.1.1 Calibration Standards

1. Prepare stock solutions using materials available from the EPA
Reference Standards Repository.

2. Prepare working standards by dilution of the stock standards.

3. Verify the working standards by analysis of a calibration check
standard prepared using either EPA QC concentrates or other
independent standard.

8.1.2 Calibration Procedure .

1. At the beginning of each 12 hour shift that volatile organics
analyses are performed, the GC/MS system must be checked to
verify that acceptable performance criteria are cbtained for
braomofluorcbenzene (BFB). The performance test must be passed
before analyzing any samples, blanks or standards.
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2. At the beginning of each 12 hour shift that semi-volatile
organics analyses are performed, the GC/MS system must be
checked to see if acceptable performance criteria are achieved
for decafluorotriphenyl phosphine (DFIPP). The performance
criteria must be achieved before any samples, blanks or
standards are analyzed.

3. Analyze a five point initial calibration sequence using
standards prepared following EPA prctocols.a Calibration check
campound (CCC) criteria must be met before sample analysis may
begin. If the instrument has had a five point initial
calibration performed, this step may be skipped, provided that
all criteria in Step 4 are met.

4, Analyze a contimuing calibration check standard prepared
following EPA pmcedum.b If the CCC and System Performance
Check Campounds (SPCC) campounds do not meet the criteria stated
in the analytical method, the source of the problem must be
located and the problem corrected before sample analysis can
proceed. If SPCC and OCC criteria cannct be met, the instrument
must have a new initial calibration performed following any

5. Record all values for the initial and subsequent calibration
verifications. See Figure 8.1 for flow-chart of GC/MS
calibration and sample analysis sequence.

qror drinking water VOA analysis, the five point calibration consists of the
following: 5, 10, 20, 40 and 60 ug/L concentration for all compounds (CLP
asks for 20, 50, 100, 150 and 200 ug/L). The % RSD for the RFS for all
campourds (SPCC) must be < 35%; all others RF > 0.05.

For drinking water semivolatile analysis, the five point calibration consists
of the following: 5, 10, 20, 50 and 100 total nanograms except for benzoic
acid, 2,4-dinitrophenol, 2,4,5-trichlorophencl, all three nitroaniline
isamers, 4-nitrophenol, 4,6-dinitro-2-methylphenol and pentachlorophenol
which should be analyzed at 20, 50, 80, 100 and 120 total nanograms.
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b1=‘or drinking water VOA analysis, the concentration of the continuing
calibration standard is 20 ug/L for all campounds (CLP asks for 50 ug/L).

For drinking water semivolatile analysis, the concentration of the continuing
calibration standard is 20 total nanograms except for benzoic acid,
2,4-dinitrophenol, 2,4,5-trichlorophencl, all three nitroaniline isomers,
4-nitrophenol, 4,6-dinitro-2-methylphencl and pentachlorophenol which should
be analyzed at 50 total nanograms.
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GC/MS Calibration and Sample Analysis Sequence

_ﬂ e Instrument

No

Aralyze Contirmuing
Calikraticn Standard

Aralyze Method Blark
(VCAs cnly)

F

Aralyze Sxrple k_—

No
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8.2 Pesticides/PCB Analysis by Gas Chromatography

8.2.1 Calibration Standards

1. Prepare stock solutions using materials available from the EPA
Reference Standards Repository.

2. Prepare working standards by dilution of the stock standards.

3. Verify the working standards by analysis of a calibration
check standard prepared using either EPA QC concentrates or
other independent standard.

8.2.2 Calibration Procedure

1. Analyze initial Evaluation standard mixtures at three
concentration levels (A,B,C). Determine linearity of each
campound and breakdown of Endrin and 4,4/-DDT according to the
procedures in the EPA CLP protocol.

2. Analyze initial Individual standard mixture(s) to determine
response factors (RFs) for each campourd by the external
standard metheod.

3. Analyze Toxaphene and PCB standards.

4. Analyze samples in groups of five.

5. Periodically throughout the 72 hour analysis sequence (Figure
8.2) analyze contimuing Evaluation standards to determine
campound breakdown; and continuing Individual standards to
determine % difference between current RFs and the RFs from
the initial Individual standard analyses.




1e6.
17.
18.
19.
20.

21.
22.

23.
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Pesticide Analysis 72 Hour Sequence

Evaluation Standard Mix A
Evaluation Standard Mix B
Evaluation Standard Mix C,
Individual Standard Mix A,
Individual Standard Mix B
Toxaphene

Aroclors 101@‘1260

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

5 samples

Evaluation Standard Mix B

5 samples

Individual Standard Mix A or B
5 samples

Evaluation Standard Mix B

5 samples

Individual Standard Mix A or B
(whichever not run in step 16)
5 samples

Repeat the above sequence starting with Evaluation

Standard Mix B (step 14 above).

Pesticide/PCB analysis sequence must end with
Irdividual Standard Mix A and B regardless of number

of samples analyzed.

**Aroclors 1221 and 1232 must be analyzed on each instrument
and each column at a minimum of once per month.
Copies of these chromatograms must be sulbmitted for
sample analyses performed during the applicable

month.
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8.3 Inductively Coupled Argon Plasma Emission Spectrometer

8.3.1 Calibration Standards

Prepare calibration standards by dilution of the stock
standard at the time of analysis.

The calibration standards are prepared using the same type of
acid or canbination of acids as the sample will have after

preparation.

8.3.2 Calibration Procedure

Calibrate the instrument using a blank and standards.

After the system is calibrated, verify and document the
initial calibration for each element of interest using an EPA
Quality Control concentrate or other independent standard at a
concentration other than that used for calibration but within
the linear range.

If the reported values for the calibration check sample
exceed the control limits, the analysis is terminated and the
problem corrected.

To assure calibration accuracy throughout each analysis run,
the calibration check standard must be analyzed at a frequency
of 10% or every 2 hours during an analysis run, whichever is
more frequent. The calibration check sample is also analyzed
after the last analytical sample. If the calibration check
sample is outside the control limits, the analysis must be
terminated and the instrument recalibrated. All samples
analyzed since the last time the calibration check was in
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control must be reanalyzed.

Record all values for the initial and subsequent calibration
verifications.

8.4 Atomic Absorption Spectrophotameter

8.4.1 Calibration Stardards

Prepare calibration standards by dilution of the stock
standard.

The calibration standards are prepared using the same type of
acid or cambination of acids as the sample will have after
preparation.

8.4.2 Calibration Procedure

Calibrate the instrument beginning with the blank and working
toward the highest standard.

After the system is calibrated, verify and document the
initial calibration for each element of interest using an EPA
Quality Control concentrate or other independent standard at a
concentration other than that used for calibration but within
the calibration range.

If the reported values for the calibration check sample exceed
the control limits, the analysis is terminated and the problem
corrected.

To assure calibration accuracy throughout each analysis run,
the calibration check standard must be analyzed at a frequency
of 10% or every 2 hours during an analysis run, whichever is
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more frequent. The calibration check sample is also analyzed
after the last analytical sample. If the calibration check
sample is outside the control limits, the analysis must be
terminated and the instrument recalibrated. All samples
analyzed since the last time the calibration check was in
control must be reanalyzed.

5. Record all values for the initial and subsequent calibration
verifications.

8.5 Technicon AutcAnalyzer II

8.5.1 Calibration Standards

1. Prepare working standards by dilution of the stock standard.
A minimm of a blank and three to five standards are required.

2. Prepare a calibration check standard using an EPA quality
control concentrate or other independent standard.

8.5.2 Calibration Procedure

1. Calibrate the instrument beginning with the blank and working
toward the highest standard.

2. After the instrument is calibrated verify and document the
initial calibration using an EPA quality control concentrate
or other independent standard at a concentration other than
that used for calibration but within the calibration range.

3. If the reported values for the calibration check sample exceed
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the control limits, the analysis is terminated and the problem
corrected.

To assure calibration accuracy throughout each analysis run,
the calibration check standard must be analyzed at a frequency
of 10%. The calibration check sample is also analyzed after
the last analytical sample. If the calibration check sample
is outside the control limits, the analysis must be terminated
and the instrument recalibrated. All samples analyzed since
the last time the calibration check was in control must be
reanalyzed.

8.6 Spectroproducts Hg-3 Mercury Analyzer

8.6.1 Calibration Starndards

Prepare the calibration standards by dilution of the stock
standard at the time of analysis. Calibrate the instrument
using a blank and a minimum of three standards.

Prepare the standards in the same manner as samples using the
same combination of reagents at the same concentration as that
which the sample will have after preparation.

8.6.2 Calibration Procedure

2.

Calibrate the instrument beginning with the blank and working
toward the highest standard.

After the system is calibrated, verify and document the

initial calibration using an EPA Quality control concentrate
or other independent standard at a concentration other than
that used for calibration but within the calibration range.
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If the reported values for the calibration check sample exceed
the control limits, the analysis is terminated and the problem
corrected.

To assure calibration accuracy throughout each analysis run,
the calibration check must be analyzed at a frequency of 10%
or every 2 hours during an analysis run, whichever is more
frequent. The calibration check sample is also analyzed after
the last analytical sample. If the calibration check sample
is outside the control limits, the analysis must be terminated
and the instrument recalibrated. All samples analyzed since
the last time the calibration check was in control must be
reanalyzed.
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9. ANAIYTICAL PROCEDURES

The analytical procedures to be used for this project are contained in the
US EPA Contract laboratory Program Statement of Work for Organic Analysis,
Multi-Media, Multi-Concentration, Revision 7/87, and the US EPA Contract
laboratory Program Statement of Work for Inorganic Analysis, Multi-Media,
Multi-Concentration, Revision 7/85. The Target Compound List (TCL) for these
protocols is contained in Table 3.1. Sampling and holding time requirements,
can be found in Table 7.1.

Drinking water samples will be analyzed for organic campounds by a
modification of the CIP SOW 7/87. These modifications have been cutlined in
Sections 3, 5, and 8 of this QAPP.

CAA is prepared to use test methods other than those listed above should
the client request it. If additional methods should be required, quality
control procedures will be provided as a revision to this QA Plan.
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10. DATA REDUCTION, VALTDATION, AND REPORTING

10.1 Data Reduction

Analysis results will be reduced to the concentration units specified in
the analytical procedures using the equations provided in the analytical
references listed in Section 9. Blank corrections will be applied where
required by the method for the parameter of interest. All calculations will
be independently checked by senior laboratory staff.

10.2 Data Validation

Data validation is the process by which analytical data are filtered and
accepted or rejected based on a set of criteria. CAA personnel use the
following criteria in the validation of laboratory data:

e use of published or approved analytical procedures
® use of properly operating and calibrated instrumentation

e precision and accuracy achieved camparable to that achieved in
similar analytical programs

® precision, accuracy and blank contamination meeting project specific
criteria outlined in Table 5.1 ard 5.2

® completeness of data set.

Records of all data will be maintained, even those judged to be "outlying"
values. Where applicable, outliers will be identified using Dixon’s testlr?
for extreme abservations or the one-tailed t-test for difference. All data
will be validated by laboratory supervisors prior to being released for
reporting purposes to the CAA project manager. The persons validating the
data will have sufficient knowledge of the technical work to identify
questionable values. All analyses requiring CLP protocols will be validated
in accordance with the requirements of those protocols.
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10.3 Data Reporting

Figure 10.1 depicts the analytical data reduction, validation and
reporting process. Key personnel who will handle data gathering and
evaluation are shown in the Project Organization Chart (Figure 4.1). CAA uses
a camputerized Sample and Analysis Management System (SAM) for routine
tracking and reporting of analysis data.

The reports issued will include a cover page/case narrative which will
outline the case specifics, and any problems or corrective actions.

CLP data are reported using CLP specified forms and in CILP protocol
format. CAA uses a custam designed data management system for reporting CLP
inorganics data. This system transfers reduced data from dedicated
microprocessors on each instrument to a central camputer for storage and
processing. The data are screened for campliance with QC limits and reported
in CIP format. Organics CLP data are compiled and reduced by Finnigan’s
Q/A-Formaster II system which produces reports in CIP organics format.
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Figure 10.1 CAA Analytical Data Reporting Scheme
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11. INTERNAL QUALTITY CONTROL AND QUALITY ASSURANCE

11.1 Internal Quality Control

Quality control is the routine application of procedures for obtaining
prescribed standards of performance in the monitoring and measurement process.
Quality control checks are the application of CAA’s Quality Control program
for laboratory analysis in order to ensure the generation of valid analytical
results on project samples. These checks are performed by project partici-
pants throughout the program under the guidance of the Director of Quality
Assurance.

CAA makes use of a mmber of different types of QC samples to document
the validity of the generated data. The following types of QC samples are
used routinely:

1. Blank Samples - Blanks are used to assess contamination introduced in
transit, storage or in the laboratory.

a. Preparation Blanks - For inorganic analyses, these deionized
water blanks are prepared using the same reagents and analytical
procedures as the samples, in order to assess possible laboratory
cantamination.

b. Ilaboratory Method Blanks - For organic analyses, these blanks are
"clean" samples, prepared in the laboratory to include
surrogates, and analyzed according to a prescribed method in
order to assess possible laboratory contamination.

c. laboratory Holding Blank - For organic analyses, these blanks are
placed in cold storage with the volatile organics samples during
the holding time to assess, contamination which may be introduced
in storage. ‘
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d. Calibration Blanks - For all analyses, these blanks are used in
instrument calibration and contain all the reagents used in
preparing instrument calibration standards except the parameters
of interest.

Initial and Contimuing Calibration Verification - Verification

samples are analyzed during each analysis run to assure calibration
accuracy for each analyte. For inorganic analysis, these are
prepared from a source cother than that used for calibration.

Surrogate Spikes - For organic analyses, all samples are spiked with
surrogate campourds prior to sample preparation in order to assess
the behavior of actual camponents in individual samples during the
entire preparative and analysis scheme. Surrogate standard campounds
are chemically similar to campounds of interest (target campounds).

Matrix Spikes/Analytical Spikes - For all analyses at frequencies
particular to each method, samples are spiked with spiking solutions
in order to evaluate any matrix effect of the samples on the
analytical method. Matrix spikes and analytical spikes are performed
using actual elements of interest or target campounds.

Duplicate Samples ~ For all analyses, a second aliquot of a sample
carried through all sample preparation and analysis procedures to
verify the precision of the analytical method. At least one sample
in each analysis batch of 20 or fewer samples is analyzed in
duplicate.

Laboratory Control Samples - For inorganic analyses, at least one
sample in each preparation batch of 20 or fewer samples is prepared
and analyzed for each analyte of interest, in order to verify the
preparation and analytical methods.
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Reagents used in the laboratory are normally of analytical reagent grade
or higher purity. Each lot of acid or solvent received is checked for
acceptability prior to lab use. All reagents are labeled with the date
received and date opened. The quality of the laboratory deionized water is
continuously monitored through the use of an in-line conductivity meter.

11.2 Internal Quality Assurance

To monitor quality, CAA’s QA Department conducts internal quality
assurance audits including:

1. QC Blind Samples - Blind samples prepared by CAA’s QA Department are
sent to the laboratory for analysis. These duplicate and/or spiked
samples or standards are submitted as "blind" QC samples, those which
are not recognizable to the analyst. These blind samples are
inserted into the sample flow at the time the samples are logged in.
Each section receives blind QC samples at least once per quarter.

Lab and/or Project Managers may request that samples be submitted
more frecquently.

2. Internmal Data Audit - Once per month a representative set of data is
chosen randamly from work campleted the previous month for one or

more of CAA’s commercial clients. This data review includes each
laboratory section.

3. Internal laboratory Audits - The QA Director will perform laboratory
audits quarterly or as needed. This involves evaluation of:

sample storage
chain-of-custody
instrument maintanence
documentation
precision, and

accuracy
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The results of the above procedures are distributed to laboratory and
project personnel as well as corporate management. In addition the QA
coordinators will meet periodically with the project manager and task managers
to review QA/QC data summaries and other pertinent information. Further, the
Director of Quality Assurance prepares quarterly reports summarizing the
performance of measurement systems and data quality.
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12. SYSTEM AND PERFORMANCE AUDITS

12.1 System Audits

A system audit is an evaluation of the various components of a
laboratory’s measurement system to assess proper selection and use. This
audit will consist of an on-site review of a laboratory’s quality assurance
systems and physical facilities for sampling, calibration and measurements.
System audits are performed on a regular basis by the U.S. EPA as well as
various state agencies. CAA will cooperate on all on-site external systems
audits performed by the client. The audit may include several or all of the
components listed below:

Personnel, facilities and equipment
Chain-of—custody procedures

Instrument calibration and maintenance
Standards preparation arnd verification
Analytical procedures

Quality control procedures

Data handling procedures
Documentation control procedures

12.2 Performance Audits

Performance audits provide a systematic check of laboratory operations
and measurement systems by camparing independently obtained data with
routinely obtained data. CAA routinely participates in laboratory performance
evaluations for the U.S. EPA as part of the Water Supply (WS) and Water
Pollution (WP) programs. The laboratory also undergoes quarterly audits by
EPA as required by the Contract Laboratory Program which supports Superfund
investigations and activities. In addition, CAA participates in mumerous
on-going state performance evaluations. A schedule for CAA’s participation in
these performance evaluations is detailed in Table 12.1. The reports from
these audits will be made available if requested by the client.
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Table 12.1 Laboratory Performance Evaluation Schedule (1 yr)

Source 1st quarter 2nd quarter 3rd quarter 4th quarter
EPA WS X
EPA WP X
NYSDOH Non-Potables Potables Non-Potables Potables
(New York
State Dep’t
of Health)
CLP-organic X X
-inorganic X X
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13. PREVENTIVE MATNTENANCE

CAA follows a well-defined program to prevent the failure of laboratory
equipment or instrumentation during use. This preventive maintenance and
careful calibration help to assure accurate measurements from laboratory
instruments. CAA also avoids any time delays during analyses due to
unscheduled downtime by maintaining more than one instrument of each type in
full working order.

Preventive maintenance procedures such as lubrication, source cleaning,
detector cleaning and the frequency of such maintenance are performed
according to the procedures delineated in the manufacturer’s instrument
manual. Chromatographic carrier gas purification traps, injector liners, and
injector septa are cleaned or replaced on a regular basis. Precision and
accuracy data are examined for trends and excursions beyond control limits to
determine evidence of instrument malfunction. Maintenance must be performed
when the instrument begins to degrade as evidenced by the degradation of peak
resolution, shift in calibration curves, decreased sensitivity, or failure to
meet one or ancther of the quality control criteria. The preventive
maintenance performed on the major instrumentation which will be used is
summarized in Table 13.1.

Instrument logbooks are maintained in the laboratories at all times.
They contain records of usage, calibration, maintenance and repairs. Adequate
supplies of spare parts such as GC columns, syringes, septa, injection port
liners, and electronic parts are maintained in the laboratories so that they
are available when needed.
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Maintenance Procedures and Schedule
For Major Instrumentation

Instrument Maintenance Procedure/Schedule Spare Parts
Gas Chromatography/ 1. Replace pump o0ils as needed 1. Syringes
Mass Spectrametry 2. Change septa as needed 2. Septa
(GC/MS) 3. Change gas line dryers as needed 3. Various electronic
4. Replace electron multiplier as canponents
needed 4. Plumbing supplies-
tube fittings
Gas Chramatograph 1. Change septa as needed 1. Syringes
(GC) 2. Change gas line dryers as needed 2. Septa

Inductively Coupled Argon

Plasma Spectrameter
(ICP)

Purge and Trap Sanple
Concentrator

Graphite Furnace Atomic
Absorption Spectro-
photameter

Spectroproducts
Hg Analyzer

Technicon
Autoanalyzer II

ILeak check when installing new
analytical colum

Periodically check inlet system
for residue buildup

Clean torch assembly and mixing
chamber when discolored or after
8 hours of running hish dissolved
solids samples

1‘
2.

Replace trap as needed
Decontaminate system as required
by blank analysis

3. lLeak check system

Change graphite contact rings as
2, Charge D background connection
lamp as ﬁecessa.ry

Clean quartz windows as necessary
1. Clean tubing and quartz cell as
necessary

Clean aspirator as necessary

1., Inspect pump tubes after each

8-hr urn; replace if discolored
or distorted

3. Various electronic
camponents

4. Plumbing supplies-
tube fittings

1. Spare torch and
mixing chamber
Spare coil

SpaJ;e traps '
Various electronic
camponents and
circuit boards

3. Plumbing supplies-
tube fittings

Contact rings

2. 02 arc lamp

1.
2.

Quartz cells
Aspirator

1. Pump tubes, glass
coil, flow cells
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14. SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, AOCURACY,
AND COMPLETENESS

14.1 Precision

Precision is a measure of the degree of agreement between repeated
measurements of the same parameter under prescribed, similar conditions.
Analytical precision will be monitored using results from duplicate analyses.
The program analytical precision goals, expressed as relative percent
difference (RPD), are presented in Table 5.1, Section 5. The RPD is expressed
as follows:

|D1 - Dzl
RPD = X 100
(Dl + D,)/2

where RPD = Relative Percent Difference

D, = First Duplicate Value (percent recovery)

D, = Secord Duplicate Value (percent recovery)

14.2 Accuracy

Accuracy is the degree of agreement between the true value of the
parameter being measured and the cbservations made according to the test
method. Accuracy will be evaluated by comparing the recovery of the
parameters of interest against the goals established in Section 5 through the
use of EPA Quality Control Samples or NBS Standard Reference Materials. The
recovery of a campound will be defined as:




QAPP No. 8825

Section No. 14
RevisionNo. ____ 0
Date: November 9, 1988
Page 2 of 2

where Q A quantity determined by analysis

Q true value

a

Accuracy criteria for this project are included in Table 5.1.

14.3 Completeness

Campleteness is a measure of the amount of valid data abtained from the
analytical measurement system. It is defined as the total amount of
acceptable data divided by the total number of samples received multiplied by
100. The QA objective for this study is to obtain acceptable data for all of
the samples received. The procedures in Section 10 of this QA Plan for
validating data will be used to determine which data are acceptable.
Carpleteness also implies the ability of the final report to answer the
client’s questions. CAA’s scientists and engineers will be available to
interpret the analytical reports and consult with the client to recommend
future courses of action.

C=100 V
T

where:
C = Percent campleteness
V = Number of measurements judged valid

T = Total number of measurements
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15. OORRECTIVE ACTION

An important part of any quality assurance program is a well-defined
effective policy for correcting quality problems. CAA maintains a closed-loop
corrective action system which operates under the direction of the QA
Director. While the entire quality assurance program is designed to avoid
problems, it also serves to identify and correct those that may exist.

Usually these quality problems fall into two categories, immediate corrective
action or long-term corrective action.

Specific quality control procedures are designed to help analysts detect
the need for corrective action. Often an analyst’s experience will be most
valuable in identifying suspicious data or malfunctioning equipment; immediate
corrective action may then be taken. The actions should be noted in
laboratory notebooks but no other formal documentation is required unless
further corrective action is necessary.

The need for long-term action may be identified by standard QC
procedures, control charts, performance or system audits. Any quality problem
which cannot be solved by immediate corrective action falls into this
long-term category. CAA uses a system to insure that the condition is
reported to a person who is part of the closed-loop action and follow up plan.

The essential steps in the closed-loop corrective action system are:

a. The problem will be identified.

b. Responsibility for investigating the problem will be assigned.

c. The cause of the problem will be investigated and determined.

d. A corrective action to eliminate the problem will be determined.

e. Responsibility for implementing the corrective action will be
assigned ard accepted.

f. The effectiveness of the corrective action will be established and




QAPP No. 8825
Section No. 15
RevisionNo. _ 0
Date: November 9, 1988
Page: 2 of 3

the corrective action implemented.

g. The fact that the corrective action has eliminated the problem will
be verified.

h. The camplete process of establishing and implementing corrective
action will be documented. The Corrective Action Request Form
(Figure 15.1) serves to summarize all such documentation.

This process of corrective action will:be used to make all corrections
deemed necessary by the CAA Project Manager or QA Department, the client QA
Coordinator, or the client Project Officer. CAA’s QA Coordinator assigned to
the project will coordinate corresparndence and ensure campliance with their
request.
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Figure 15-1

Person responsible
for replying

Nature of Problem:

Date

Laboratory

Cause of Problem:

Corrective Action Planned:

Temporary Action
Permanent Action

Acceptance of Corrective Action

Approved By:

Record Distribution

¢ QC Coordinator
2nd copy: Originator
: CAA file
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16. QUALITY ASSURANCE REPORT TO MANAGEMENT

In order to provide information to CAA’s Project Manager an the
performance of the quality assurance program for this project, the laboratory
Quality Assurance Coordinator will meet with the Project Manager, and Task
Managers on a periodic basis to review quality control data summary
documentation, and other pertinent information.

On a quarterly basis the Quality Assurance Director prepares reports to
CAA’s corporate management summarizing the performance of measurement systems
and data quality. These reports will include:

) results of interlaboratory precision and accuracy studies;

° results of performance evaluation studies for ongoing or new
contracts;

° summary results of blind internal QC test samples;

° an assessment of measurement data accuracy, precision and
campleteness;

[ significant quality assurance problems and recammended
solutions.
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SCOPE OF WORK

FOR A

REMEDIAL INVESTIGATION (RI)

- ALGOMA LANDFILL
KEWAUNEE COUNTY
AHNAPEE, WISCONSIN

PURPOSE

The purpose of this Remedial Investigation is to determine the
nature and extent of the contamination at the Site and to gather
all necessary data to support the feasibility study. A phased,
iterative approach will be used to complete the Tasks described
in the following statement of work. The Respondents will furnish
all personnel, materials and services necessary for performing
the remedial investigation at the Algoma Landfill hereinafter
referred to as the "site." (The term “"site" in this Scope of
Work has the same meaning as the term "Facility" in the Admini-
strative Order by Consent.)

SCOPE

The Remedial Investigation consists of eight tasks:

Task 1 - Description of Current Situation
Task 2 - Plans and Management
Task 3 - Site Investigation
Task 4 - Preliminary Remecdial Technologies
Task 5 - Site Investigation Analyses
Task 6 - Remedial Investigation Report
Task 7 - Community Relations Support
Task 8 - Additional Reguirements

GUIDANCE

The Remedial Investigation shall be performed in conformance
with the guidance provided in the following documents:

USEPA. Guidance on Remedial Investigations Under CERCLA.
EPA/540/G~8B85/002, June 1985,

USEPA. Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans. QAMS-005/80, December
13980.

USDHES. Occupational Safety and Eealth Guidance Manual for
Hazardous Waste Site Activities. October 1885,

USEPA. Standard Operating Safety Guides. November 1384.



USEPA. Interim Policy on Procedures for Planning and Imple-
menting Off-Site Response Actions. 50 FR 4593
November 5, 1985.

Other guidance as specified by the U.S. EPA under the terms
cf the Administrative Order by Consent.

TASK 1

- DESCRIPTION OF CURRENT SITUATION

The Respondents shall describe the background information
pertinent to the site and its potential problems and outline the
purpose and need for Remedial Investigation at the site. The
data gathered during any previous investigations or inspections
and other relevant data should be used whenever practical.

a.

Site Background

Prepare a summary of the regional location, pertinent
area boundary features, and general site physiography,
hydrology and geology. The total area of the site wil
be defined, as well as the general nature of the
problem, including pertinent history relative to the
use of the site for hazardous waste disposal and their
interrelations.

Nature and Extent of Problem

Prepare a summary of the actual and potential on-site
and off-site health and environmental effects. This
may include, but is not limited to, the type, physical
state and amount of hazardous substances, the existence
and conditions of the landfills, excavation depths,
base grades, amount of £ill, affected media and
pathways of exposure, contaminated releases such as
leachate or runcffs and any human exposure. Describe
any reports of human or animal related illnesses that
may be related to the site. Emphasis should be placed
on describing the threat or potertial threat to public
health. Data from previous site work and reports
should be summarized with references listed.

Bistory of Response Actions

Prepare a summary of any previous response actions
conducted by either local, state, Federal or private
parties, including site inspections, other technical
reports and their results. A list of reference docu-
ments and their location shall be included. The scope
of the RI/FS should be developed to address the
problems and questions that have resulted from the
previous work at the site.

Site Visit

Conduct an initial site visit to become familiar with
site topography, access routes and proximity of
receptors to possible contamination and collect data
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TASK 2

for preparation of the site safety plan. The visit
should be used to verify the site information developed
in Task 1.

Define Boundary Conditions

Establish site boundary conditions to limit the areas
of site investigations. The boundary conditions should
be set so that subsequent investigations will cover the
contaminated media in sufficient detail to support the
activities that follow (e.g., the feasibility study).
The boundary conditions may also be used to identify
boundaries for site access control and site security.
[If not in existence, a fence or other security
measures may be installed as an initial remecial
measure).

Site Maps

Prepare a site map showing all wetlands, floodplains,
water features, drainage patterns, tanks, buildings,
utilities, paved areas, easements, rights-of-way and
other features. The site maps and all topograephical
surveys should be of sufficient detail and accuracy to
locate and report work performed to date within or near
the site. Consideration will also be given to poten-
tial remedial investigation activities and, when
possible, to potential remedial actions within or near
the site. Permanent baseline monument bench marks and
reference grid tied into any existing reference system
(i.e., State or USGS) should be included. A recom-
mended scale is one (1) inch egual to 200 feet.

Site Office
If agreea to by U.S. EPA and the State, establish a
temporary site office to support site work.

Contractor Procurement
Prepare contractor procurement documents and award

‘subagreement to secure the services necessary to

conduct the remedial investigation and feasibility
study.

~ PLANS AND MANAGEMEINT

Prepare all necessary plans for the remecdial investiga-

tion.

The workplan shall include the Description of Current

Situation (Task 1) and the Preliminary Remecdial Technologies

(Task 4§)

in order to properly explain the technical approach

proposed in the workplan. The work plan should include a
detailed discussion of the technical approach, personnel recuire-
ments and schedules, as well as the following:



Site Investication Plan

A Site Investigation Plan shall be prepared to address
all field activities to obtain adcéitional site data.
The plan will contain a statement of sampling objec-
tives; specification of equipment, analyses of
interest, samp.e types, sample locations and freguency,
and schedule. The plan must address all levels of the
investigations as well as all types of investigations
considered. Consideration should be given to the use
of field screening technigues to screen out the samples
that do not require off-site laboratory analysis. The
plan will identify associated data that may be needed
to evaluate alternatives for the feasibility study.

The Site Investigation Plan will also include a Quality
Assurance Project Plan (QAPP).

The Quality Assurance Plan (QAPP) will be submitted to
and approved by the U.S. EPA in consultation with the
Wisconsin Department of Natural Resources (WDNR) prior
to the start of the Remedial Investigation at the

Site. The purpose of the QAPP is to ensure that formal
procedures are available for all activities affecting
the quality of data collected.

The Quality Assurance Plan (QAPP) will be prepared
according to the guidelines in, "Interim Guidelines and
Specifications for preparing Quality Assurance Project
Plans", U.S. EPA, 29 December 1980, including the
following:

1. Title page with provisions for approval signa-
tures,

2. Table of contents,
3. Project description,

4. Project Quality Assistance, (QA) organization ang
responsibility,

5. QA objectives for measurement data in terms of
precision, accuracy, completeness, representative-
ness and comparability for each parameter,

6. Sampling procedures,

7. Chain of custody procedures,

8. Calibration procedures and fregquency,

9. Analytical procedures, including methods verifi-
cation and standard operating procedures,

10. Data reduction, validation and reporting,
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11. Internal quality contrel checks and frecguency,

12. Performance and system aucdits ancé frecguency,
13, Preventive maintenance procecures and schedules,
14. Specific routine procedures to be used to assess

data precision, accuracy, and completeness cf
specific measurement parameters involvec,

15. Corrective action, and
16. Quality assurance reports to management.

Data Management Plan

A Data Management Plan shall be developed and initiated
to document and track investigation data and results.
The plan should identify and set up laboratory and data
documentation materials and procedures, project file
requirements and project-related progress.

Health and Safety Plan (HSP)

Preparation of the Health and Safety Plan is the
responsibility of the Respondents. The Respondents,
their contractors and respective employees must comply
with the ESP. The Health and Safety Plan shall be
submitted to the U.S. EPA and WDNR for review prior to
the start of the Remedial Investigation. The purpose
of the ESP is to assure that gualified personnel will
be conducting the Remedial Investigation and to
minimize the risks to personnel from chemical and
physical hazards during the course of work. The plan
will be consistent with:

- Section 111(c){6) of CERCLA.

- 29 CFR 1910. Occupational Safety and Health Stan-
dards, as amended.

- U.S. EPA, Standard Operating Safety Guides.
November 18B4.

- USDEHS/NIOSH. Occupational Safety and Health
Guidance Manual for Bazarcous Waste Site Activi-
ties. October 1985.

- Other U.S. EPA guidance as provided, consistent with
terms of the Administrative Order by Consent.

- State safety and health statutes.

- Site concditions.



The ESP should include the following items:

- Minimum training and mecdical reguirements fcr on-
site personnel,

- Health and Safety responsibilities,

- Work zone definitions,

- General work rules,

- Contingency plans in case of accident or injury,

- Environmental monitoring and sampling procedures,
interpretation and response,

- Decontamination procedures for personnel and equip-
ment,

- Health related information for identified chemicals
of concern,

- Site security measures, and

- Procedures for protecting third parties, such as
visitors or the surrounding community.

Community Relations Plan

The U.S. EPA shall develop a plan addressing community
relations as specified under Task 7 of this scope of
work. Respondents' involvement in community relations
shall be consistent with Article XX of the Administra-
tive Order by Consent.

ATSDR Health Rssessment

The Work Plan for the site shall also provide for col-
lection of adeguate information to support an Agency
Toxic Substances and Disease Registry (ATSDR) Kealth
Assessment which is required by SARA. Since the Healt
Assessment will be prepared by ATSDR, all draft Work
Plans and support documents shall be submitted by the
U.S. EPA to ATSDR for review and comment to ensure that
their needs and requirements are being met. In the
event that the Bealth Assessment has alreacy been com-
pleted by ATSDR, the RI report should include and
address the findings of that report.

Feasibility Study

Prepare a plan incorporating the elements contained in
the FS section of this Scope of Work.



TASK 3 - SITE INVESTIGATIONS

The Respcndents shall conduct those site remedial investige-
tions necessary to characterize the site and i1ts actual or poten-
tial bazard to public health and the environment. The sit
investigation should also result in data or adeguate technical
content to assess preliminary remecdial alternatives developed in
Task 4 and support the detailed evaluation of alternatives during
the Feasibility Study. Schedules for the site investigation and
corresponding field work shall be established in such a fashion
as to take into account variations in weather.

The goals of the site investigation are:

~ Characterize the chemical nature of wastes at the
site to the extent needed for evaluation and
selecticon of remedial alternatives;

- Define any identifiable contaminant sources at the
site;

~ Determine the vertical and horizontal extent of
contamination originating at the site;

- Spatielly guantify contamination to the extent
necessary to enable preparation of an Endangerment
Assessment and a FS to the extent that such contami-
nation may be attributable to the site;

- Identify contaminant migration pathways and
movement; and

- Quantify public health and environmental risk.

The site investigation activities will follow the plans set
forth in the Work Plan. All sample analyses will be con-
ducted at laboratories following EPA protocols or their
eguivalents. Strict chain-of-custody procedures will be
followed and all sample locations will be identified on the
site map and grid systems established under Task 1.

The U.S. EPA and WDNR believe the subtasks listed below are
consistent with satisfying the goals above. The Work Plan
developed pursuant to the Administrative Order may propose
alternate methods of achieving the goals of the Site
Investigation. Where an alternate methocd meets the purposes
and reguirements of this SOwW, the replacement of the
original method will be included. As specified in the
Administrative Order, U.S. EPA retains approval authority
over the initial Work Plan and any additions or mocdifica-

"~ tions thereto.



Waste Characterization

Develop and concuct a program to characterize the waste
materials at the site. Where possible, leachate from
the site shall also be characterized. The waste ma-
terials in the landfill will be characterizec,
including those disposed of below the ground. Efforts
should begin with a survey of existing documents and
any other data relating to types of waste materials
accepted at the site, and previous sampling episodes
performed and their results. The Work Plan (Task 2)
shall describe how the characterization will be
performed. The characterization should support any
subseguent conclusions about developing preliminary
remedial alternatives.

Additional sampling may be required should the
available information be insufficient to characterize
the waste materials to the extent needed to evaluate
and select remedial alternatives. The Site Investiga-
tion Plan and QAPP will need to describe the sampling
analysis technigues appropriate to the site condition.

Where appropriate, in-field testing and analysis may be
used to characterize the nature and extent of waste
materials. The investigation will focus on VOCs and
attempt to establish distribution of hazardous sub-
stances in the landfill (i.e., "hot spot" identifica-
tion). The nature and quality of the landfill's cover
will also be evaluated in order to assess potential
containment remecdial alternatives.

The number of samples needed to obtain representative
data will also be discussed. Elements of the HSP and
the QAPP plan will also apply to sampling.

Bvdrogeologic Investigation

Develop and conduct a program to determine the present
and potential extent of groundwater contamination
within the sand and gravel aguifer and within the bed-
rock aguifer and to evaluate the suitability of the
site for on-site containment systems and/or selective
treatment/removal of waste materials or the applica-
bility of the no-action alternative. Efforts should
begin with a survey of previous hydrogeologic studies
and other existing data. The survey should acdcdress the
degree of hazard, the mobility of pollutants considered
(from Waste Characterization), the soills attenuation
capacity and mechanisms, éischarge/recharge areas,
porosities, regional and local flow direction and
quality and the effects of any remecial alternatives
described in Task 4. Such information may be available
from the USGS, the Soil Conservation Service, and local
well drillers.




Subsecuent to the survey of existing data, a sampling
program should be developed to determine the horizontel
and vertical éistribution of contaminants to the extent
needed to evaluate remedial alternatives. The sampling
program should include, but not be limited to, the
evaluation of factors affecting grouncwater charac-
teristics, such as groundwater direction, existence of
fractured bedrock conditions, existence of groundwater
mounds, divides or old river channels, thickness of the
aguifer(s), and interconnection between acuifers.
Cross-section diagrams and contour maps must be

drawn. The following must also be included in the
sampling program and be in accordance with the QAPP:
determination of upgradient levels of contaminants
within the sand and gravel aquifer and within the
bedrock aguifer, the type of well construction utilized
(must be compatible with contaminants encountered), the
number and location of wells, chain of custody and
record of samples and the groundwater sampling method.

Geophysical technigues should be consicdered for use in
defining subsurface conditions and design of the
sampling program. The investigation shall also assess
whether municipal, private, and/or industrial wells in
the vicinity could be affected by contaminants from the
site.

The first phase of the RI will focus on confirming the
nature of potential hazardous substance releases and
potential impacts to immediate receptors. The second
phase of the RI will acdress extent if the first phase
indicates that hazardous substance(s) have been re-
leased. The Phase 1 data will also be used to properl
focus on investigation of extent (e.g., horizontal
extent greater or less than 2,500 feet, vertical extent
limited to unconsolidated sediment or do hazardous
substances reach bedrock aguifer).

Soils and Sediments Investication

Develop anc concuct a program to determine the extent
of contamination of surface and subsurface soils in ané
around the site and sediments within any nearby water
bodies which may have been affected by the site. This
process may overlap with certain aspects of the
hydrogeologic study (e.g., characteristics of soil
strata are relevant to both the transport of con-
taminants by groundwater and to the location of con-
taminants in the soil; cores from groundwater monitor-
ing wells may serve as soil samples). A survey of
exivzing data on soils and sediments may be useful. A
sampling program should be developed and conducted to
determine the horizontal and vertical extent of con-
taminated soils and seciments based on the findings of
the Description of the Current Situation (Task 1). The
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first phase of the RI will focus on soils and sediment
in the 4,500-foot-long drainage swale that leads from
the site to Silver Creek and on soills and seciments
between the site and the wetland immediately to the
south and southeast and including sediment in the
wetland itself,

Information regarding local background levels, degree
of hazard, location of samples, techniques utilizec,
and methods of analysis should identify the locations
and probable quantities of subsurface wastes, such as
buried drums, through the use of appropriate geophysi-
cal methods. This work will be in accordance with the
QAPP and Sampling Plan.

Surface Water Investigation

Conduct a program to determine the extent of contamina-
tion, if any, reaching Silver Creek. This process may
overlap with the soils and seciments and the hydrogeo-
logical investigations. A survey of existing data on
surface water flow guantity and guality may be a useful
first step, particularly information on local back-
ground levels, location and freguency of samples,
sampling technigues and methods of analysis. If Silver
Creek is found to be contaminated, the investigation
should assess whether indigenous biota are affected by
the wastes. All sampling activities should be in
accordance with the QAPP and Sampling Plan.

The first phase of the RI will focus on the 4,500 feet
of overland flow pathway between the site and Silver
Creek. The second phase of the RI will evaluate Silver
Creek if data from the overland flow pathway or data
from the hydrogeologic investigation suggest that
hazardous substances may be migrating to Silver

Creek. The first phase of the RI will also address the
wetlands approximately 1,000 feet to the east and
southeast of the site to determine whether hazardous
substances have reached the wetlands from the site
through either groundwater or overland pathways.

Air Investication

Conduct a program to determine the extent of atmos-
pheric contamination. The program should address the
tendency of the substances identified through the waste
characterization to enter the atmosphere, local wind
patterns and the degree of hazard. The work will
follow the specifications of the QAPP and Sampling
Plan.

The first phase of the RI will utilize air monitoring
measurements made under the Health and Safety Plan

during the course of other field investigations under
Tasks 3a, 3b, and 3c to assess the current degree of
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hazard. The tendency of hazardous substances identi-
fied under Task 3a to enter the atmosphere will be
based on theoretical considerations.

The Respondent shall submit a technical memocrandum to the
U.S. EPA and WDNR for subtasks within Task 3. Two sets of
technical memoranda will be produced. The first memorandum will
include:

- Description of the subject activities.

- A plot of actual sampling locations along with
corresponding sample numbers.

- All sample identification information.
- Photocopies of all pertinent field notes.

This technical memorandum is to be submitted no later than
two weeks after the subtask's field work is completed. Five (5)
copies should be sent to Dan Cozza, U.S. EPA, and five (5) copies
to Mark Giesfeldt, WDNR.

The second technical memorandum will discuss the finding of the
first phase RI activities and will recommend what, if any, second
phase activities are reguired to meet the goals of the RI.

This technical memorandum will be submitted no later than five
(5) weeks after receipt of analytical data for each subtask.
Five (5) copies shall be sent to Dan Cozza, U.S. EPA, and five
(5) copies to Mark Giesfeldt, WDNR.

TASK 4 - PRELIMINARY REMEDIAL TECHNOLOGIES

The Respondents will identify preliminary remedial tech-
nologies provicding detail sufficient to ensure that site investi-
gations will develop a data base adeguate fcor the evalua<tion of
alternatives during the Feasibility Study.

a. Pre-Investigation Action
Prior to collecting additional data, the Respondents
will assess site conditions to determine potential
categories of source control and/or off-site remecial
actions. Criteria for off-site remecial actions can be
found in EPA Interim Policy: '"Procedures for Planning
and Implementing Off-Site Response Actions" (50 Federal
Register 45933. November 5, 1985). Examples of
guestions to be answerec are:

l. Source Control Action

i. What containment technigues appear
feasible to prevent contamination of

grounawater?
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i1, Does incineration or reclamation appear
to be a viable option?

iii. Does on-site treatment appear to be a
viable option, and if so, what catecory
of treatment should be investigated

(e.g., biological, physical, chemical,
thermal)?
iv, Will substances migrate or continue to

migrate off-site if no action is taken?
If only source control measures are
taken? )

2. Qff-Site Action

i. Does the apparent vclume of contaminated
-~ groundwater make investigation or treat-
ment impracticable?

i1, What technologies are available to treat
the identified contaminants at the site?

iii. What technologies exist to effectively
remove off-site contaminated materials?

iv, Will the off-site contamination continue
to pose a threat if no action is taken?

The U.S. EPA and WDNR will review and screen the preliminary
technologies during the course of the Work Plan review so that
the site investigation can be designed to answer these types of
guestions and support the Feasibility Study.

b. Post-Investigation Evaluation
Either during or following the site investigation,
Respondents will assess the investigation results and
recommend preliminary remecial technologies likely to
apply to the site problem. These technologies should
be a refinement of the options considered in Task 4a.
They will provide the basis for developing detailed
alternatives during the Feasibility Study. The work
during the Remedial Investigation will generally be
limited to the following:

1. Recommending types of remecial technologies appro-
priate to the site conditions.

2. Recommending whether or not to remove some or all
of the waste for off-site treatment, storage, or
disposal.



3. Determining the compatibility of groups of wastes
with other wastes and with materials considered as
part of potential remecial action {(e.g., slurry
walls, lagoon liners). Recommending alternatives
for treatment, storage or cisposal for each cate-
gory of compatible waste.

TASK 5 - SITE INVESTIGATIONS ANALYSIS

The Respondents shall prepare a thorough analysis and sum-
mary of all site investigations and their results. The objective
of this task will be to ensure that the investigation data are
sufficient in quality and quantity to support the Feasibility
Study. The summary shall be presented to the U.S. EPA and WDNR
as a draft Remedial Investigation report. Comments on the draft
will be addressed in the f£inal document.

The results and data from all site investigations must be
organized and presented logically so that the relationships
between site investigations for each medium are apparent.

a. Data Analysis
Analyze all site investigation data and develop a sum-
mary of the type and extent of contamination at the
site. The summary should describe the guantities and
concentration of a specific chemical at the site and
ambient levels surrounding the site. Also describe the
number, location, and types of nearby populations,
activities and pathways that may result in an actual or
potential threat to public health, welfare or the
environment.

b. Application in Preliminary Technologies
Analyze the results of the site investigations in rela-
tion to the preliminary remedial technologies developed
in Task 4. Data supporting, or rejecting, types of
remedial technologies, compatibility of wastes and
construction materials ancé other conclusions will be
presented.

TASK 6 - REMEDIAL INVESTIGATIONS REPORTS

The Respondents shall prepare a draft report covering the
remedial investigation phase and submit five (5) copies to Dan
Cozza, U.S. EPA, and five (5) copies to Mark Giesfeldt, WDNR.

The draft report shall include the results of Tasks 1
through 5, and should include additional information in an
appendix. The report shall be structured to enable the reader to
cross~reference with ease. Comments from the EPA and WDNR,
compiled by the U.S. EPA, will be incorperated into the Final RI
Report, of which copies shall be submitted to the U.S. EPA and
WDNR as mentioned above.
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TASK 7 - COMMUNITY RELATIONS SUPPORT

A Community Relations Plan for the Algome Lancdfill 1is re-
gquired. The Community Relations Plan will be developed by the
U.S. EPA. The plan will describe the history of community
concern at this site and identify proposed community relations
activities to be implemented during the Remedial Investigation
and Feasibility Study. The Respondents will be given the
opportunity to review the plan prior to its implementation.

The Respondents may be reguired to furnish the personnel,
services, materials and eguipment reguired to undertake a com-
munity relations program. Although this may be a limited pro-
gram, community relations must be integrated closely with all
remedial response activities. The objectives of this effort are
to achieve community understanding of the actions taken and to
obtain community input and support prior to selection of the
remedial alternative(s).

TASK 8 = ADDITIONAL REQUIREMINTS

a. Reporting Recuirements
In addition to such task reports reguired by U.S. EPA
and WDNR, monthly reports shall be prepared by the
Respondents to describe the technical progress of the
project. These reports should discuss the following

items:

1. Identification of site activity.

2. Status cf work at the site and progress to date.

3. Percentace of completion.

4. Difficulties encountered during the reporting
period.

5. Actions being taken to rectify problem.

6. Activities planned for the next month.

7. Changes in personnel.
The monthly progress report will list target and actual
completion dates for each element of activity including project
completion and provide an explanation of any deviation from the
milestones in the Work Plan schedule.

Five (5) copies of the monthly progress report should be

sent to Dan Cozza, U.S. EPA, and five (5) copies to Mark
Giesfeldt, WDNR.
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SCOPE OF WORK

FOR A

FEASIBILITY STUDY (FS)

ALGOMA LANDFILL
KEWAUNEE COUNTY
ABENARPEE, WISCONSIN

PURPOSE

The purpose of this Remedial Investigation/Feasibility Study
is to develop and evaluate remedial alternatives for the Algoma
Landfill. The Respondents shall furnish the necessary personnel,
materials, and services reguired to prepare the Remedial Investi-
gation/Feasibility Study, except as otherwise specifiec herein.

SCOPE

The Feasibility Study consists of seven tasks:

Task 9 - Description of Current Situation and Proposed
Response

Task 10 - Development of Alternatives

Task 11 - Initial Screening of AKlternatives

Task 12 - Laboratory Studies

Task 13 - Evaluation of the ARlternatives

Task 14 - Reports

Task 15 - Additional Requirements

GUIDANCE

USEPA. Guidance on Feasibility Studies under CERCLA.
EPA/540/G-B5/003. June 1985.

USEPA. Interim Policy on Procedures for Planning and Imple-
menting Off-Site Response Actions. 50 FR 45833. November 5,
1885.

USEPA. Interim Guidance on Compliance with Other Applicable
or Relevant and Appropriate Reguirements. 52 FR 32495.
August 27, 1987.

Other guidance as specified by the U.S. EPA under the terms
of the Administrative Order by Consent.

A Work Plan that includes a detailed technical approach and
schedules shall be submitted for the proposed Feasibility Study.



TASK 9 - DESCRIPTION OF CURRENT SITUATION AND PROPOSZID RESPONSE

Information on the site background, the nature ané extent of

the problem, and previous response activities presented in Task 1
of the Remedial Investigation may be incorporatecd by reference.
Any changes to the original project scope described in the Task 1
description should be discussed and justified based on results of
the Remedial Investigation.

Following this summary of the current situation, a site-spe-

cific statement of purpose for the response, base¢ on the results
of the remedial investigation, should be presented. The state-
ment of purpose should identify the actual or potential exposure
pathways that should be addressed by remedial alternatives.

TASK 10 - DEVELOPMENT OF ALTERNATIVES

Based on the results of the Remedial Investigation anc con-

sideration of preliminary remedial technologies (Task 4), the
Respondents shall develop a limited number of alternatives for
source control and/or off-site remedial actions on the basis of
objectives established for the response and applicable agency
policy effective at the time of preparation of Task 10.

a.

Establishment of Remedial Response Objectives

Establish site-specific objectives for the response. Prelim-
inary site-specific response objectives will be presented in
the FS Work Plan (see RI Task 2, part f). These objectives
will be based on public health and environmental concerns,
the description of the current situvation (from Tasks 1 and
9), information gathered during the Remedial Investigation,
section 300.68 of the National Contingency Plan (NCP), 40 CFR
264.100, EPA's interim guidance, EPA's interim off-site
policy and the reguirements of any other applicable EPA,
Federal and State environmental standards guicdance and
advisories as defined under Section 121 of SARA. Preliminary
cleanup objectives shall be developed for review by the U.S.
EPA and WDNR.

Alternative Remedial Actions

Assemble combinations of identified technolocies into alter-
native remecdial actions. To the extent it is both feasible
and appropriate, alternatives and other appropriate consider-
ations should be developed into a comprehensive site specifi
approach. Alternatives are to be developed to include the
following:

1. Treatment alternatives for source control that
would eliminate the need for long-term management
(including monitoring).

2. Alternatives involving treatment as principal ele-
ment to reduce the toxicity, mobility or volume of
waste at the site.
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c. Additional Alternatives
Develop at least two accitional alternatives:

1. An alternative that involves containment of waste
with little or no treatment, but provides protec-
tion of human health and the environment primarily
by preventing potential exposure or reducing the
mobility of the waste.

2. A no action alternative.

For groundwater response actions designed to address hazard-
ous constituents for which Federal Drinking Water Standards
(MCL or RMCL as appropriate under 40 CFR Part 141) have not
been specified, or for which other ARARs have not been
specified by U.S. EPA in consultation with WDNR, develop a
limited number of remedial alternatives within a performance
range that is defined in terms of a remedial level within the
risk range of 10-% to 10-7 for maximum lifetime risk and
includes different rates of restoration. Where feasible, one
alternative should be configured that would restore ground-
water to a 10-¢ for maximum lifetime risk level within five
years.

Many remecdial action alternatives necessarily involve both
source control and groundwater response actions. The dyrnamic
relationship between these two elements reguire that they be
formulated together so that the comprehensive remedial action
is effective and the elements are complementary. The dif-
ferent reguirements of each [Section 300.68(d)(2) -and (4) of
the NCP)], however, dictate that they be detailed separately
in the development and analysis of alternatives.

TASK 11 - INITIAL SCREENING OF ALTEZIRNATIVES

A, Alternatives

The alternatives developecd in Task 10 will be screened by the
Respondents and submitted in an interim report for review by U.S.
EPA and WDNR. Respondents, U.S. EPA and WDNR shall confer to
eliminate alternatives that are clearly not feasible or
appropriate prior to undertaking detailed evaluations of the
remaining alternatives. The list of alternatives will be
screened based on site conditions, waste characteristics, and
technical reguirements, as well as applicable criteria found in
EPA Interim Policy, "Procedures for Planning anéd Implementing
Off-Site Response Actions" {50 Federal Register 45933,

November 5, 1985), to eliminate or mocdify those technologies that
may prove extremely difficult to implement, will require unrea-
sonable time periods or will rely on insufficiently developec
technology.
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Considerations To Be Used In Initial Screening:

a. Environmental Effects. Alternatives posing significant
adverse environmental effects will be excluded.

b. Environmental Protection. Only those alternatives that
satisfy the response objectives and contribute substan-
tially to the protection of public health, welfare, or
the environment; attain Federal and State applicable,
relevant, and appropriate requirements (ARARS), or other
criteria, advisories or guidance, significantly and
permanently reducing the toxicity, mobility or volume of
hazardous constituents; are technically reliable, or are
effective in other respects shall be considered further.
Source control alternatives shall achieve adeguate
control of source materials. Off-site alternatives
shall minimize or mitigate the threat of harm to public
health, welfare, or the environment,.

c. Implementability. Alternatives that may prove extiremely
difficult to implement, will not achieve the remedial
objective in a reasonable time period, or rely on
unproven technology, will be eliminated. Alternatives
will be evaluated as to the technical feasibility and
availability of the technologies each alternative would
employ: the technical and institutional ability to
monitor, meintain, and replace technclogies over time;
and the administratives feasibility of implementing the
alternative.

a. Cost. Estimated construction costs and any long-term
costs to operate and maintain the alternatives will be
evaluated. A detailed cost analysis 1s not necessary at
this time. During the initial screening, cost is an
important factor when comparing alternatives providing
similar results, but not between treatment and nontreat-
ment alternatives.

TASK 12 - LABORATORY STUDIES

The Contractor shall conduct any necessary laboratory and
bench scale treatability studies reguired to evaluate the effec-
tiveness of remedial technologies and establish engineering
criteria (e.g., leachate treatment; groundwater treatiment; com-
patibility of waste/leachate with site barrier walls, cover, and
other materials proposed for use in the remedy). It is expectec
that the scope of this task will depend on the results of Tasks
10 and 11 and therefore will not be complete at the start cf Task
13. The Contractor will submit a separate work plan for any
proposed laboratory stuéies for U.S. EPA. This submittal will be
made in the time frame required to maintain steady progress of
the overall feasibility study. Additional studies mey also be

-18..



conducted during the design phase if needed, to refine treat-
ability results or develop detailed design criteria. Prepare a
report summarizing the testing program and its results, both
positive and negative.

TASK 13 - EVALUATION OF THE ALTERNATIVES

A. Identification of Alternatives

Identify and describe action-specific Federal and State ARARs and
other criteria, advisories and guidance to be used in the analy-
sis and selection of a remedy. Alternatives should be analyzed
in sufficient detail so that the remedies can be selected from a
set of defined and discrete hazardous waste management
approaches.

Develop and use information necessary to evaluate each alterna-
tive. The alternatives will be evaluated against the broad
factors of effectiveness, implementability and cost, using
appropriate and more specific component measures such as protec-
tiveness, compliance with applicable or relevant and appropriate
requirements (ARAR), reliability and techrnicel feasibility. The
detailed analysis of each alternative shall include both short-
term and loncg-term consideration for effectiveness, imple-
mentability and cost.

B. Comparison of RAlternatives

Compare the alternatives to each other using the full array of
evaluation factors appropriate at the site:

Component measures of effectiveness include the degree to which
the alternative 1s protective of human health and the environ-
ment. Where health-based levels are established in applicable or
relevant and appropriate reguirements, they can be used to
establish the minimum level of protection needed at the site.
Where these levels do not exist, risk assessments can be used to
help establish levels appropriate at the site. The reliabllity
of the remedy, including the potential need for a cost of
replacement, is another important element of effectiveness.
Specific measures may also include other health risks borne by
the affected population, population sensitivities, and the
impacts on environmental receptors. For groundwater response
actions, the potential for spread of the contaminant plume and
the technical limits of aguifer restoration are necessary
measures. Another important measure of effectiveness is the
degree that the mobility, toxicity, or volume of the hazardous
substance, pollutant or contaminant is reducec.

Component measures of implementability include the technical
feasibility of the alternative, the acdministrative feasibility of
implementing the alternative, and the availability of any needed
equipment, specialists or off-site capacity. Specific measures
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for groundwater response actions include the feasibility of pro-
viding an alternative water supply to meet current groundwater
needs, the potential need for groundwater, and the effectiveness
and reliability of institutional controls.

Component measures of cost include short-term capital and opera-
tion costs and any long-term operation or maintenance costs.
Present worth analysis may be used to compare alternatives.

Component measures should be tailored appropriately to the

site. Where the measures are likely to be important in discrimi-
nating among the alternatives, more emphasis and detail may be
appropriate to assist in the selection of a remedy.

C. Preferred Remedy

A chapter to the RI/FS shall be prepared which describes the
preferred remedy for the site.

a. The appropriate remedy shall be recommended among those
alternatives that meet four findings:

1. The alternative shall be protective of human health and
the environment. This means that the remedy meets or
exceeds ARARs or health based levels established through
a risk assessment when ARARs do not exist or when they
are waived.

2. Except under those circumstances listed in the NCP, the
alternative shall attain applicable or relevant and
appropriate Federal and State pubiic health anc environ-
mental reguirements that have been identified for a
specific site.

3. The alternative shall be cost-effective, accomplishing a
level of protection that cannot be achieved by less
costly methocs.

4. The alternative will utilize treatment technologies and
permanent solutions to the maximum extent practicable as
determined by technological feasibility, availability
and cost effectiveness. '

b. The preferred remedy should reflect two preferences:
1. Remedies involving treatment that significantly reduce
the toxicity, mobility, or volume of hazardous constitu-

ents as a principal element.

2. Remedies minimizing the reguirement for long-term
management of residuals.

c. An alternative may be preferred that does not meet applicable
or relevant and appropriate Federal and State public health
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or environmental requirements under the following circum-
stances:

1. The alternative is an interim remecy and will become
part of a more comprehensive final remedy that will meet
applicable or relevant and appropriate Fecderal and State
reguirements.

2. Compliance with the reguirement will result in greater
risk to human health and the environment than alterna-
tive options.

3. Compliance with the requirements is technically
impracticable.

4. The alternative will attain a standard of performance
that is eguivalent to that required under the otherwise
applicable standard, requirement cr limitation through
use of another method or approach.

5. The State has not consistently applied, or demconstrated
the intention to consistently apply, the state reguire-
ment at other remedial actions in the State.

The evaluation of alternatives to select the appropriate
remedy should, in addition to meeting the required findings
in Section 300.68(b)(1) of the NCP and reflecting the prefer-
ences in Section 300.68(h)(2), also consider and weigh the
full range of factors in Section 300.68(e)(2). The selected
alternative should represent the best balance across all
evaluation criteria.

TASK 14 - REPORTS

a.

Preliminary Report .

Prepare a preliminary report presenting the results of
Tasks 9 through 13 and the recommended remedial alterna-
tive. Submit five (5) copies to Dan Cozza, U.S. EPA, and
five (5) copies to Mark Giesfeldt, WDNR. (Note: U.S. EPA
and the WDNR will review, and U.S. EPA in consultation with
WDNR will select, a remedial alternative).

Prepare a final repert for submission to U.S. EPA and the
WDNR. The report will include the results of Tasks 9 throuch
13 and should include any supplemental information in appen-
dices. This report will include a responsiveness summary on
public comments received on the draft Feasibility Study.
Submit five (5) copies to Dan Cozza, U.S. EPA, and five (5)

copies to Mark Giesfeldt, WDNR.

_21-



TASK 15 = ADDITIONAL REQUIREMENTS

Reporting requirements are described in Task 8 of the
Remedial Investigation scope of work.

ENV/233/11208002
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1.0 PROJECT DESCRIPTION

1.1 Introduction

RMT, Inc., was retained by the Respondents to develop this Quality
Assurance Project Plan (QAPP) as part of the RI/FS Workplan for the
Algoma Landfill, Algoma, Wisconsin. This document, presented as
Appendix B of the< RI/FS Workplan, has been prepared to fulfill
requirements under CERCLA and to include all items listed in the Scope
of Work presented in the Consent Order of January 28, 1988 (Appendix A

of the Workplan).

1.2 Site History and Description

The Algoma Landfill is a municipal landfill used between 1969 and
1983 for disposal of municipal and industrial waste. The landfill
accepted drummed paints, glues, thinners, and materials containing
asbestos, as well as other potentially hazardous materials. The site
appears to be comprised of four separate disposal areas. The landfill
disposal area, the largest of the four disposal areas, was closed and
capped in 1983, Ground water monitoring data collected immediately
downgradient indicated that several hazardous volatile organic compounds
(benzene, 2-butanone, methylene chloride, and xylenes) and inorganics
(arsenic, cadmium, and lead) were present in the ground water. The
landfill was placed on the National Priorities List (NPL) in 1986. A
more detalled site description and history are given in Section 4 of the

Workplan.
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1.3 Target Compounds

Hazardous substances disposed at the 1landfill included mainly
organic compounds and asbestos {(Section 4.7 of the Workplan). During
this investigation, both volatile and semi-volatile organic compounds
and heavy metals will be targeted for analyses. Asbestos 1is not
considered to be generally mobile in the environment, except when
exposed to the wind. The landfill has been capped for five years;
therefore, asbestos will not be targeted in Phase I of the RI/FS.

During Phase I of the Algoma Landfill RI/FS, the samples collected
will be analyzed for all or part of the Target Compound List (TCL) as
defined by the USEPA Contract Laboratory Program (CLP). The detection

limits for the TCL constituents will be those required by the CLP.

1.4 Project Objectives

The overall purpose of a remedial investigation as described by the
National Contingency Plan (40 CFR 300.68[f]) is to "... determine the
nature and extent of the problem presented by the release [of hazardous
substance(s)]. This includes sampling and monitoring, as necessary, and
includes the gathering of sufficient information to determine the

' The data must be

necessity for and proposed extent of remedial actiomn.’
sufficient not only to verify the need for remedial action, but also
must be adequate to evaluate the preliminary remedial technologies that
might be applicable to this site, should the need for remediation arise.

The specific objectives of Phase I of the Algoma Landfill RI/FS are

as follows:
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. To delineate the extent of general waste in the vicinity of
the four disposal areas identified in the Workplan and, if
possible, the extent of concentrations of hazardous waste
within the disposal areas.

. To assess whether or not releases have occurred from any of
the disposal areas.

. To determine the migration pathways, if any (Section 4.7 of
the Workplan).

. To determine the extent of contamination, 1if any, and its
severity,
. To assess the current effect of the release(s), if any, on

human and environmental receptors.

. To collect the necessary data to evaluate the preliminary
remedial technologies set forth in Section 5 of the Workplan,
including the adequacy of the existing landfill cover in
minimizing the potential generation of hazardous leachates.

. To present remedial action alternatives for the Algoma
Landfill.

The activities needed to address the Phase 1 objectives are
presented in the Site Investigation Plan (Section 7 of the Workplan).
The need for additional data (Phase II) will be addressed in Technical
Memoranda and the RI Report. The first phase of the RI will enable RMT
to evaluate preliminary remedial technologies; facilitate the
identification of a cost-effective, environmentally sound, feasible
remedial action; and screen, develop, and evaluate potential

alternatives.

1.5 Data Quality Objectives

The data quality objectives (DQOs) for the Algoma Landfill RI are
presented in the sampling plans of the SIP (Sectiom 7 of the Workplan)

as well as in this QAPP. The sampling plans were designed and selected
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to provide enough data to fulfill the requirements set forth in the
USEPA Scope of Work (Appendix A of the Workplan) and enable RMT to
address the project objectives of Phase I of the RI. The sampling plans
will provide, in a phased approach, a sufficient amount of quality data
to meet the objectives (Section 2 of the Workplan),

Geophysical surveys, landfill cover material testing, ground water
observation and residential sampling wells, and maybe pore gas sampling
will be used to characterize the site, The chemical analysis of
soil/sediment, surface water, and ground water will be used in assessing
potential risk to public health and the environment, Air monitoring
will be performed as part of the health and safety procedures (Appendix
C). The data collected will be used to evaluate the various remedial
technologies set forth 1in the Workplan (Section 5) and to develop a
preliminary data base for the engineering design of alternatives.
Furthermore, the ground water monitoring well network could be used for
monitoring the ground water quality during and after the remedial action

phase.

1.6 Sampling Program Summary

The waste disposal areas that make up the Algoma Landfill site have
been tentatively identified from available information (Section 4 of the
Workplan). The site 1lacks engineering and operational data and
information defining the environmental setting, and actual or observed
hazardous substance migration is sparse. The sampling program proposed

in the SIP addresses the objectives presented in Section 1.4, in light
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of the limited existing data base. The sampling program objectives are
summarized as follows:
Geophysical Data: Geophysical data will be collected to delineate

the approximate 1limits of the disposal areas and locate metal
targets, such as drums.

Soil/Sediment Data: Soil/sediment data will be collected to
determine whether or not releases of hazardous substances from the
landfill have occurred by means of surface runoff.

Surface Water Data: Surface water data will be collected to assess
whether or not runoff or discharging ground water containing
hazardous substances 1s currently entering wetlands adjacent to the
site,

Hydrogeologic Data: Hydrogeologic data will be collected to
generally define potential migration pathways, to assess whether
releases have occurred from the disposal areas, and to characterize
the nature of the releases, if present,.

Landfill Cover Data: Data will be collected on the cover material
of the disposal areas to characterize the material's geotechnical
properties,

Pore Gas Data: Landfill pore gas data will be obtained if the
ground water data suggest that hazardous substances have been
released from the landfill. The data will be used to identify
locations within the disposal areas where VOC concentrations are
high. These areas might be representative of drum concentrations
or disposal pits.

A summary of the Phase I chemical and physical sampling plan is
presented in Tables B-1 and B-2. The Workplan discusses the rationale
for the sampling design and describes the sampling points in Sections 4,
6, and 7. Eighty-four (84) chemical sampling stations (103 samples)
will be established during the Phase I site investigation described in
Section 7 of the Workplan. The samples will consist of soil/sediment,

surface water, ground water, and pore gas (if appropriate). The
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laboratory analytical program will vary by matrix and by sampling
location as described in the Site Investigation Plan. Field screening

analyses (GC) will be applied at up to sixty-two (62) points
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TABLE B-2
SUMMARY OF PHASE I SAMPLING FOR PHYSICAL TESTING

Laboratory

RI Grain Size Atterberg Falling-Head In-field
Subtask Sieve Hydrometer* Limits Permeability** Permeability
Hydrogeologic

Investigation

Soil Testing 8 4 4 0 10
Landfill Cover

Testing*k* 13 13 13 13 0

*Will only be performed if the material is fine grained (Unified Soil Classification of CL or ML).

**§Jill only be performed if an undisturbed sample can be obtained.
*kkAdditional samples will be collected if the LDA is found to be greater than nine (9) acres.
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(with seven replicate measurements and seven equipment blanks).
Laboratory analyses will be performed on samples from thirty-seven (37)
locations. Duplicate samples will be submitted to the laboratory from
seven (7) locations. Only onme (1) equipment blank will be collected
because most of the sampling equipment will be disposable (single-use)
or dedicated to a given sampling point.

Samples for physical testing will be collected from twenty-one (21)
stations on the landfill cover or from subsurface borings, as summarized
in Table B-2. The laboratory testing program 1is designed to
characterize the landfill cover and the basic hydrogeologic properties
of subsurface materials. In addition, in-field testing of monitoring
and observation wells will provide estimates of in-situ hydraulic

conductivity of subsurface materials,

1.7 Project Schedule

The Algoma Landfill RI/FS 1is scheduled to be completed
approximately 12 months after approval of the final Workplan. The
schedule presented on Figure B-1 has been estimated based on several
assumptions, including the length of the Workplan reviews by the USEPA
and WDNR, advance approval of the SIP and H&S Plan, no 1laboratory
delays, a single RI phase, expedited reviews of the draft RI and FS
reports by the USEPA and WDNR, and minimal changes to the draft RI and

FS reports.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

2.1 Project Organization

An organizational chart for the project is presented on Figure B-
2. The designated Project Coordinator and Remedial Project Manager for
the USEPA is Dan Cozza. Mr. Cozza will provide day-to-day management of
the project and serve as the primary contact between the USEPA and the
Respondents. The designated Project Coordinators for the WDNR and the

Respondents are Mark Glesfeldt and Thomas Romdenne, respectively.

2.2 Project Communications

In accordance with Article XIV of the Consent Order, verbal and
written communications among the Respondents, the WDNR, and the USEPA
will normally be directed through the respective Project Coordinators.
Communications between RMT and the Respondents, the USEPA, and the WDNR
will normally be directed through the Project Coordinator for the

Respondents, Mr. Romdenne.

2.3 RMT Operational Responsibility

Key individuals assigned to the project are listed below. Key
individuals are defined as persons having responsibility for major work
components, c¢ritical technical input, QA/QC above the peer review QC
level, primary coordination with outside parties, and overall project

management and oversight.
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Person

Thomas P. Kunes, P.E.

Mark E. Smith, P.E.
Eric Gredell, P.E.
Stephen D. Johamnsen
Daniel E. Oman, P.E.

Jitendra T. Radia, P.E., CIH

Thomas R. Stolzenburg, Ph.D.
Bernd W. Rehm
Katherine E. Martin, P.E.

Thomas Van Biersel

Chris Hansen, CTHT

Fred M. Swed, P.E.

Ajit Chowdhury, Ph.D.

R. Alan Doughty, Ph.D.

Section No.

2.0

Revision No.

Date: 5-11-88
Page 5 of 7
Project
RMT Position Title Assignment
President, Northern Region . QA Manager
Director of Technical « QC Manager
Operations . Project Management
Oversight

Project Manager . Project Manager
Manager - Hydrogeology and « QC Reviewer
Applied Chemistry Department - Hydrogeology
Manager — Envirommental Process . QC Reviewer
Engineering Department - Engineering
Manager - Industrial Hygiene . QC Reviewer

and Air Pollution Control
Engineering Department

Manager — Applied Chemistry
Group

Manager — RCRA/Cercla
HRydrogeologic Services Group

Manager — Construction Services
Group

Hydrogeologist

Industrial Bygienist

Manager —~ Remedial Action Group

Chemical Engineer

Director ~ RMI Laboratories, Inc.

2.4 Project Quality Management (QM) Responsibilities

- Health and Safety

QC Reviewer-Chemistry

RI Task Leader

QC Reviewer

~ S0il Testing

Site Coordinator

Health and Safety
Coordinator

FS Task leader

Laboratory Studies
Coordinator

Consultant
-Analytical Chemistry

Primary site investigation activities will be performed by RMT,

Inc., Madison,

field activities will be shared by RMT office and field personnel.
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general, typical responsibilities for the various personnel include the

following:

Site Coordinator: Technical oversight and review for daily
on-site operations. Responsible for conformance with project
plans, schedule, and procedures on-site. Daily review and
signing of notes and logs. Ongoing coordination with the RMT
Project Manager on work progress, interim results, and
problems. Serves as primary contact between RMT field staff,
the RMT office, and subcontractor personnel.

Project Manager: Responsible for meeting the overall project
objectives and identifying major project issues. Provides
quality control review and conformance with project plans.
Ongoing review for 1logic and reasonableness of interim
results. Approves and signs major outputs. Coordinates
activities of the Quality Assurance (QA) Manager and other
QA/QC reviewers to provide objective oversight. Primary point
of contact for the Respondents.

Quality Assurance Manager: Provides overall independent
quality assurance oversight for the project. Follows the
project to audit QA procedures and document conformance with
QA objectives. Coordinates his activities with discipline-
specific QA/QC reviewers for review of project methods and
performance.

Quality Control Reviewers: Discipline-specific reviewers of
portions of the project workplans, progress, problems, and
outputs, and systems audits as appropriate for specified
disciplines. Used systematically for some reviews, and when
called upon by the QA Manager for specific problems.

Peer Review: Ongoing checking in the field and office of
calculations, procedures, issues, and logic.

2.5 Laboratory Responsibilities

The following key 1individuals have the responsibility for major

work components and QA review:
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PHYSICAL ANALYSES

Project
Person RMT Position Title Assigmment
John Hanson Supervisor, RMI Soils . Overall QA
Laboratory
Katherine E. Martin, P.E. Manager ~ Construction Services . QC Reviewer — Soils
Group
CHEMICAL ANALYSES
Project
Person Position Title Ass ignment
Thomas R. Stolzenburg, Ph.D. Mamager ~ Applied Chemistry . QC Reviewer
Group - Chemistry
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3.0 QA OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for Phase I of the Algoma Landfill RI/FS
is to develop and implement procedures for data acquisition and
reporting that meet quality standards sufficient for the purposes of an
RI/FS as defined by the Conprehensive Environmental Response,
Compensation and Liability Act, and the Superfund Amendments énd
Reauthorization Act. Specific procedures for land surveying,
geophysical surveying, pore gas sampling, soil borings and landfill
cover sampling, surficial soil/sediment sampling, surface water
sampling, observation well installation and sampling, chain-of-custody,
and laboratory analytical procedures, reporting, internal QC, audits,
preventive maintenance, calibration, and corrective actions are
described in other sections of this QAPP. Discussion of calibration,
preventive maintenance, and validation (duplicates and field blanks) are
discussed with the field equipment procedures in the appropriate section
of the QAPP. Section 3.0 defines the QA objectives for data precision,

accuracy, and completeness for the field and laboratory equipment.

3.1 Regulatory and Legal Requirements

The data used to evaluate RI data with regard to the National
Interim Primary Drinking Water Standards should have detection limits
that are less than the maximum levels established under the standards.
The ground water samples will be analyzed by the procedures specified

under the USEPA Contract Laboratory Program. The Maximum Contaminant

1375.02 101:RTA:algo0225B
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Levels (MCLs) established by the Standards and the Contract Required
Detection Limits (CRDL) for Routine Analytical Services (RAS) under the

CLP are summarized as follows:

Constituent MCL (mg/1) CRDL (mg/1)
Arsenic 0.05 0.010
Barium 1 0.2000
Cadmium 0.010 0.005
Chromium 0.05 0.010
Lead 0.05 0.005
Mercury 0.002 0.0002
Selenium 0.01 0.005
Silver 0.05 0.010

The CRDLs are two to ten times below the MCLs; therefore, RAS will

be adequate for the objectives of the RI/FS.

3.2 Quality Assurance Level of Effort

Field duplicates and trip blanks will be taken and submitted to the
analytical laboratory to assess the quality of the analytical data
generated by the Site Investigation. The duplicate samples will be used
to evaluate sampling and analytical reproducibility (precision), and
trip blanks will be collected to evaluate site or laboratory procedures
that may cause sample contamination with volatile organic compounds.
Duplicate samples will be collected at a rate of approximately one
duplicate for every ten environmental samples for each matrix sampled.
The specifics of duplicate sample collection are summarized in Table B-1
of Section 1.6 of the QAPP.

Laboratory chemical analyses for all sampled matrices will be

performed under the procedures and protocols specified by the USEPA CLP

1375.02 101:RTA:algo02258B
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for Routine Analytical Services. The level of QA effort for both
organic and inorganic constituents will also be in accordance with the
CLP.

The QA effort for field measurements is outlined in Section 4.0 of
the QAPP for the following: field gas chromatograph use; pH, electrical
conductivify, and temperature measurements of water samples; measurement
of water levels in wells; geophysical measurements with a terrain

conductivity meter; and land surveying.

3.3 Data Precision and Accuracy

The data precision and accuracy will be dependent on that of the
equipment. The precision and accuracy of the field equipment is
summarized in Table B-3. The precision and accuracy of the analytical
equipment used by the laboratory are specified for RAS under the CLP for

both organic and inorganic conmstituents.

3.4 Data Representativeness

The Site Investigation Plan (Section 7 of the Workplan) is designed
such that results are representative of the media and conditions being
measured. The SIP was developed in accordance with the available
information on past waste disposal, analytical data, site environmental
conditions, sampling techniques, and sampling site locationmns. The
analytical and sample collection techniques described herein have been

developed to provide representative samples of each sample medium.
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3.5 Data Completeness

The goal for completeness of laboratory analytical measurements is
85 percent for most samples tested (USEPA, 1987). The only exception to
this will be for samples identified as background samples in the SIP.
The goal for background samples will be 95 percent because of the
limited number of background samples being <collected. Field
measurements will have a completeness goal of 95 percent. Daily review
of field data by the Site Coordinator should identify much of the
invalid data, allowing for repeated measurements to be made before the

field effort is terminated.

3.6 Data Comparability

The measurement data collected during Phase I of the RI/FS will be
obtained by following the procedures presented in this QAPP. The
comparability of this data to previously obtained analytical data is
dependent upon the similarity of the methods described here to the

methods used previously.
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4.0 SAMPLING PROCEDURES AND FIELD EQUIPMENT
4.1 Field Records

This section of the QAPP describes requirements and procedures for
documentation of field activities. Documentation of the field team's
activities provides the basis for technical site evaluations and related
written reports. Additionally, records and notes generated in the field
may be considered pertinent 1in the discovery process as part of
potential future litigation. It 1is essential that all field
documentation provide a clear, unbiased picture of field activities.
Field records of activities at the Algoma Landfill will be in the form
of daily logs.

Daily logs will be used to document site activities. The Site
Coordinator will be responsible for providing bound, serialized field
notebooks and for documenting the assignment of each field notebook to
be used for the daily logs. Entries into field notebooks will be
legibly written in indelible ink and will provide a clear record of all
field activities. Incorrect entries will be crossed out with a single
line and the correct information will be entered near the original entry
in a manner that clearly shows where the correction belongs.

The following information must be provided on the inside front
cover or first page of the field notebooks:

. Project Name (site name)

. Site Location

. RMT Project Number

. Date of Issue

. Name of the individual to whom the notebook is assigned
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. Authors of the notes (daily entries will be initialed by the
respective author)

In addition to recording fleld data such as sample descriptiouns,
sample identifications, water levels, pH, conductivity, etc., the daily
field logs should include any other information that, in the judgement
of the field personnel, may be relevant to meeting the objectives of the
SIP as specified in Section 7 of the Workplan.

The Site Coordinator will distribute and keep track of users of the
field notebooks. Transfers of field notebooks to other individuals who
have been designated to perform specific tasks on the project will be
recorded. Field notebooks will not be purposefully destroyed or thrown
away, even 1f they are 1llegible or contain inaccuracies. Voided
documents will be returned to the originator and sent to the project
file.

Any problems encountered which are not immediately corrected and/or
which could jeopardize the integrity of the data will be reported to the

RMT Project Manager and the USEPA Project Manager immediately.

4.2 Sample Identification

Each sample will be uniquely identified. Sample containers will be
pre-labeled with the laboratory control number. Field sample
identification numbers will incorporate the prefixes listed in Table B-5
of this document. Sample identification numbers will be consistent with
the sample station identifiers shown on Figures 9 and 10 of the

Workplan.
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TABLE B-5
LIST OF FIELD SAMPLE IDENTIFIERS

Identifier Matrix/Subtagk*

PGN- . Pore Gas (NDA)

PGS—- Pore Gas (SDA)

PGL- Pore Gas (LDA)

G- Gas Probe

Ss- Soil/Sediment

SW- Surface Water

OW- Observation or Monitoring

Well, Ground Water

PW- Private Residence Well,
Ground Water
ST~ Soil (Physical) Test
CMN- NDA Cover Material
CMS— SDA Cover Material
CML- LDA Cover Material
*NDA = North Disposal Area
SDA = South Disposal Area
LDA = Landfill Disposal Area
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Field sample identification numbers will be included on chain-of-
custody forms (Section 5.0). A copy of the chain-of-custody form with
its assigned sample numbers will be kept in the field office files and

in the laboratory to help identify lost or missing samples.

4.3 Engineer Surveying

After completing the soil borings and ground water monitoring
wells, surveying will be performed to establish coordinates and

elevations for these items.

4.3.1 Surveying Notes

The taking of accurate, complete, and informative field notes in
surveying is a prime objective. The quality of the final output is a
reflection of the field record. The field notes are the only reliable
record of measurements made and information gathered in the field.
Information gathered will be recorded in the field in bound field
notebooks. Notes will be legible and complete, and will be made with a
hard lead pencil.

Field notes will be recorded in the field. Records will not be
made on scratch paper and copied later, or based on other information
recorded from memory. Mistakes in field notes will be crossed out; no
erasing of field notes will be allowed.

Field notes will be 1legible, and lettered instead of cursive
handwriting. The lettering will be of a size which 1is easily
readable. The surveyor is encouraged to use notebook space liberally in

recording necessary data. Explanatory remarks will be used to clarify

1375.02 101:RTA:algo0225B



Section No. 4.0
Revision No.
Date: 5-11-88

Page 5 of 43

the field procedures and provide added details. Field sketches will be

included to clarify notes.

The following ¢two important aspects of each survey will be

addressed in the field notes:

1.

The Starting and Ending Basis of the Survey. The surveyor will

explain and document the starting and ending points of the
survey. This applies to both the horizontal and vertical
controls. This will require a paragraph of explanation and
sketches and/or cross references to data in notes of previous
surveys.

Clear Indication of Final Results and Checking Procedures. The

final results and checks will be plainly indicated. Erasures will
not be used as they raise uncertainties about the reliability of
the data. Of course, non-pertinent or insignificant errors such as
misspelled words, wrong column headings, or a change in wording may
properly be erased. Alterations, additions, revisions, reductions,
or comments added to field notes will be done in ink (usually red)
to indicate that such information is not part of the original field
record. The person making such notations will initial and date
each page so affected,
A check list of information to include in field notes follows:

1. Date.

2. Names of crew members.

3. Condition of weather, observed temperatures, relative wind
speed, and barometric pressure if an EDM is to be used.

4. Numbers or other identification of equipment used.

5. Location of survey by section description or other legal
parcel identification.

6. Project number.
7. North arrow.
8. Description of monuments found.

9. Measurements made (slope distance and vertical angles,
temperature, taping, horizontal angles, etc.).

10. Corrected distances and angles.

11. Description of monuments set.
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12. Outline or sketch of major traverse or property boundary.

Standard surveying signs and symbols which promote a common
understanding and save space on the field notebook pages will be used.
These symbols are not included in this document, but are available to

the RMT surveying crew.

4.3.2 Control Survey

Records of field work in the horizontal plane (Horizontal Control)
will be Third Order Accuracy (Federal Geodetic Control Committee). The
Vertical Control will be Third Order Accuracy. Equipment will be clean
and checked for accuracy prior to the start of this project. Once the
equipment and personnel arrive on site, the equipment will be
periodically field-checked.

Field Control Traverse. A Field Control Traverse will be performed

for the site using a Dietzgen 20-Second Theodolite and a Topcon DM-S1
EDM (or similar). The survey will be tied to a permanent land
monument. The survey will be on Mean Sea Level Datum. Horizontal
angles will be doubled and the resulting angles will be averaged
providing that they are not different by more than 30 seconds. Vertical
angles will be recorded and then programmed into the EDM for slope
reduction. Both the slope distance and the horizontal distance will be
recorded and calculations checked in the field. At the completion of
the traverse, a closure check will be performed, and field angles and
coordinates will be adjusted by transit rule method as needed. Once the

traverse has been checked and adjusted, a minimum of two permanent
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control points will be placed at the site. The control monument will
be marked with the proper coordinates and elevation. Monument locations
will be selected by the RMT Site Coordinator and placed in areas with
limited potential for being disturbed.

Grid Survey. A grid will be set up using the Theodolite for line
and the EDM for distance. The maximum grid spacing will be on 200-foot
centers. Each grid point will be marked with wood lathe and have the
north and east coordinates written on them. These points will then be
used to tie-in all boring locations and elevations with the topographic
and/or geophysical surveys performed.

Vertical Control.

1. Level Circuits (General)

. Before the survey crew leaves the field, note checks will
be made to detect any mistakes in arithmetic and to
verify achievement of acceptable closure as follows:

- The summation of foresights and backsights will be
completed immediately after running the closed
loop. The difference between the rod sum (algebraic
total of plus and minus sights) will determine the
loop closure.

- Immediately after page checks are calculated and the
loop closure 1is determined, the notes will be
checked by the second field party member or survey
crew to document summation calculations and loop
closure.

- The survey crew chief will cross-check the '"field
item list" to double-check that all requested points
have been picked up.

. Level circuits run must be closed-loop.

. Level circuits must close within the "allowable error of
closure" as defined below.
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2. Closure

. The maximum allowable error of closure will be determined
by the equation C = (0.05 feet) S

Where:

C = Permissible error of closure in feet
0.05 = Constant for Third Order Survey

M = Miles (feet/5280)

3. Level Circuit for Determining Well Elevations

. Shoot, as a side shot, the (relative) ground elevations
at each well location and record rod reading to the
nearest one tenth (0.10) of a foot.

. Shoot, as a side shot, the top of the steel protective
casing with the 1id open at each well location. Record
rod reading to the nearest one hundreth (0.01) of a foot.

. Turn on top of PVC well casings (with caps removed) and
record rod reading to the nearest one hundreth (0.01) of
a foot.

4.3.3 Observation Wells and Staff Gage Locations
Observation wells and the staff gage(s) will be surveyed using a
Theodolite and EDM, and tied into the grid system for the site., These

surveys are described in Sections 4.8.2 and 4.9.6.

4.4 Geophysical Survey

Apparent terrain conductivity measurements will be used to
approximately delineate the extent of waste materials within the four
disposal areas defined in the Workplan. The measurements will be made

with a Geonics Limited Model EM-31 Terrain Conductivity Meter. The
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operation and maintenance of the instrument 1is described in the

manufacturer's operating instructions (Geonics, 1984). The instrument
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provides readings in the range of 3 to 1000 millimhos per meter with an
accuracy of + 5 percent at 20 millimhos per meter and a precision of + 2
percent of full scale deflection. Instrument noise is less than 0.2
millimhos per meter.

Conductivity profiles will be conducted by taking continuous
measurements across the site (Figure 6 of the Workplan). The general
profile procedure includes the following steps:

1. Establish lines for the profile survey as specified in the SIP
(Section 7 of the Workplan). Wood lathes will be used rather
than metal poles for marking the survey lines. Stakes should
be set in the ground every 200 feet.

2. Affix the Dual Channel Logger to the EM-31.
3. Check battery.

4, With the mode switch set to the "OPER" position, adjust the
dial control to "zero" the electronics.

5. Adjust the range switch so that the meter reads on the upper
two thirds of the scale. Set up chart speed.

6. With the EM-31 strapped on the shoulder of one person and the
recorder on the shoulder of another, walk from statiom to
station recording meter readings. The walking pace should be
kept as constant as possible. All landmarks should be noted
on the chart.

7. The measurement process should be repeated approximately every
1,000 feet by recording the conductivity at a selected point,
turning off the instrument, repeating steps 3 and 4, and then
recording the second conductivity value. Each replicate pair
should have a relative difference of less than fifteen (15)
percent, with relative difference defined as follows:

Relative Percent Difference = ([A-B]/((A+B)/2))*100

where A and B are the two measurements, and [ ] denotes an
absolute value.

8. If the relative percent difference (RPD) is greater than 15

percent, repeat the instrument setup procedures, then repeat
the two replicate measurements.
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a. If the repeated RPD is less than 15 percent, return to
the 1last station at which a successful replicate
measurement had been made. Complete two measurements at
this station, and determine the RPD. 1If the RPD is less
than 15 percent, remeasure the survey line between the
locations of the successful and unsuccessful replicate
measurements and continue the survey with Step 7.

b. If the repeated RPD is greater than 15 percent, refer to
the operating manual for troubleshooting instructions and
notify the Site Coordinator.

9. Record all observations in the field notebooks (refer to

Section 4.4.1) or on the strip chart produced by the Dual
Channel Logger, as appropriate.

4.4.1 Documentation

The general requirements and procedures for documentation of field
activities conducted as part of the geophysical survey are outlined in
Section 4.1 of the QAPP. Other specific information that should be
recorded in the field notebook includes, but is not limited to, the
following:

. Visual observations of waste material or anthropogenic or
natural features that may affect the EM-31 measurements. The
logger chart should be annotated to enable cross-checks
between the field notes and the instrument output.

. Notations of anthropogenic or natural features that will ease
the transfer of the logger output to site maps. The logger

chart should again be annotated.

. Observations regarding instrument performance, including the
replicate measurements.

4.4.2 Data Analysis and Interpretation
The conductivity and magnetic profile data will be transferred from
the logger chart to a map of the site and the values contoured with

lines of equal values (isopleths). The contoured data will be evaluated
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to determine the magnitude and extent of conductivity anomalies produced
by the waste in order to define the edges of the disposal areas. The
magnetié data will be treated in a similar manner to determine whether
there are discrete, localized anomalies that may be representative of

past drum disposal.

4.5 Gas Sampling
The field methods described below will be used in the pore gas

survey and for screening of soil/sediment and water samples. The first
method described below (pore gas GC analysis) will be used in the pore
gas survey., The second method (GC or HNU headspace analyses) will be
used to analyze sediment samples and to screen the drill cuttings for
on-site storage or disposal.

A Photovac Model 10850 gas chromatograph and a HNU Systems Model
PI-101 Analyzer, both with photoionization detectors, will be used for
this project, The operating procedures for both 1instruments are
specified in manuals provided by the instrument manufacturers. These
manuals will accompany both instruments to the field and be used for all

activities requiring these instruments.

4.5.1 Pore Gas Analysis With Portable Gas Chromatograph (GC)

The GC will be set-up on site according to manufacturer's
specifications and calibrated according to the procedures outlined in
Section 4.5.4 of the QAPP. Pore gas within the disposal areas will be

collected using clean stainless steel probes in the following manner:
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1. Four—-foot long hollow stainless steel probes will be used for
collecting samples. The probe has a tapered hose attachment
tube at one end and an open downhole end.

2. Prior to installing the probes, the cleanliness of the probe
will be checked by drawing air through the probe and
monitoring VOCs in the gas with an HNU meter. If the HNU
reading 1s greater than 1 ppm over background, then the
cleaning procedure specified below, under Decontamination,
will be initiated. 1If the probe cannot be decontaminated, it
will be discarded (returned to RMT laboratory) and another
probe will be used.

3. Once a sampling location has been chosen, a power auger will
be used to auger through the landfill cover or to a depth of 5
feet, whichever comes first. A loose-fitting screw is placed
in the open end of the stainless steel probe. The probe is
then placed vertically into the borehole. A drive head is
placed over the tapered hose attachment, and the probe is
hammered approximately 2 feet past the bottom of the
borehole. The probe is withdrawn one foot from the bottom of
the hole. The screw stays at the bottom of the hole, allowing
the probe to draw pore gas from a one-foot vertical section of
exposed media.

4, A vacuum is applied to the probe to determine if gas can be
withdrawn from the ground. If gas can be withdrawn, then gas
extraction is continued for approximately one minute with a
hand pump. An HNU reading of the pore gas then taken by
attaching the HNU meter to the probe. The reading is noted,
and the meter 1s then taken off the probe and a vacuum is
reapplied. After another minute evacuation, a second HNU
reading is taken. If a constant HNU reading is obtained, a
sample is taken for final HNU and portable GC analysis. If
the reading is not steady, then the process is repeated until
a steady reading is obtained. I1f no steady reading is
obtained after 15 minutes of evacuation, a sample is taken and
the unsteady HNU reading noted in the field notebook.

Se A gas sample is taken by attaching a deflated Tedlar® bag to
the exhaust valve of the hand pump. The bag is sealed after
complete inflation. The bag is then marked with the sample
identification (sampling location, time, date, field staff
initials, and project number), and saved for analysis.

6. Samples are taken directly from the bag for both HNU and
portable GC analysis. The HNU measurement should be conducted
first and used as a guide for GC injection volumes, as
follows:
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HNU Reading Injection Volume
(ppm) (uL)
0- 5 250
5~ 25 100
25 - 100 50
100 - 200 25
> 200 10

7. Data is collected on the form shown in Table B-6.

8. The stainless steel probe assembly 1is checked for leaks
following removal from the ground after each sampling
episode. This 1s accomplished by applying a passive vacuum
(pipet bulb) to the gas extraction end of the probe and

sealing the other end by finger pressure. If the bulb
maintains 1its vacuum, then the probe is still sealed.

Samples of pore gas will be collected at the two gas probes
following the same procedures as for the auger hole except that the
steel probes will not be necessary. The gas probes (1" ID PVC) are
already fitted with a #5 neoprene stopper, a tygon tube, and a pinchcock
clamp. The gas sample will be drawn through this existing probe into
the Tedlar® bag (steps 4 through 7).

If major peaks for vinyl chloride and benzene cannot be separately
identified (single peak), part of the sample will be drawn through

detector tubes to identify the compound(s).

4.5.2 Headspace Analysis of Soil/Sediment

1. For HNU analysis, a new one-quart Ball jar 1is filled
approximately 1/2 full with soil or water. Any large chunks
(greater than 1/2 inch) of soil should be broken up. The top
of the Ball jar 1is covered with aluminum foil (shiney side
up). The screw ring is then placed on the jar. The jar is
marked with sample information (sampling location, time, date,
field staff initials, and project number), then allowed to
warm to approximate temperatures of 70°F or greater,

1375.02 101:RTA:algo0225BR



Section No. 4.0
Revision No. 1
Date: 8-16-88

Page 13a  of 43

For the portable GC analysis, a 40-ml VOA vial is filled
approximately 1/2 full of soil/sediment. The top is covered
with aluminum foil (shiney side up), and the cap and septum
are then put on the vial, The vial is marked with the same
sample information as the Ball jar, Vials are allowed to warm
to approximate temperatures of 70°F or greater while in an
inverted position, Duplicate vials should be taken for all
samples, Samples should be taken for both HNU and field GC
analysis as quickly as possible to minimize volatilization.

The soil sample for HNU headspace analysis is equilibrated at
a temperature of approximately 70°F or greater for between 1.5
and 2 hours within 2 hours of sample collection. The sample
is then shaken immediately prior to analysis. The HNU probe
is gently inserted through the aluminum foil, making as small
a hole as possible. The probe 1s lowered approximately one-
third of the way into the bottle (making sure the probe does
not touch the soll)., The meter reading should be carefully
monitored as the probe is pushed through the foil and into the
jar, because a rapid rise and fall in concentration may
indicate very high VOC concentrations in the bottle. If there
is no large spike in the HNU reading, then the highest and
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TABLE B-6
FIELD DATA FORM
PORE GAS INVESTIGATION
DATE:
PROJECT:
FIELD STAFF:
PROBE/HEADSPACE:
Sample Identification HNU Reading Portable G C Results* Comments
(ppi)
# | Location Depth | Probe | Bag |A |B jc |D |E |F

*A = Benzene

B = 2-~Butanone

C = Toluene

D = Trichloroethene

E = Xylene

F = Vinyl Chloride
Recorded as ppm on a volume-per-volume basis
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stable reading are both recorded. The probe often takes 10 to
15 seconds to approach a stable reading, which is maintained
for 20 to 30 seconds (or more) until the reading starts to
fall as incoming air dilutes the headspace air.

4. Samples in VOA vials are equilibrated for at least 1.5 to 2
hours at a temperature of approximately 70°F or greater, but
not more than 6 to 8 hours after sample collection. Samples
for portable GC analysis are taken by inserting a syringe
needle through the septum of the VOA vial into the headspace
and removing a known volume for injection into the portable
GC. The 1injection volume to be used is based on the soil
headspace HNU reading obtained in Step 4, using the guide
given for the soll pore gas analysis.

Portable GC and HNU analyses are recorded on Field Data
Forms. The presence of major unidentified peaks is noted on
the data sheet. If a tentative identification can be made
based on relative retention time, then the identification
should be noted in parentheses with a question mark (e.g.,
"PCE?").

If the results of portable GC analysis are off-scale or
questionable for some reason, the duplicate soil sample should
be run, adjusting the injection volume as appropriate.
Duplicates should be run in any case on every fifth sample as
part of the quality control program.

The chromatograms for the day or work period should be marked
with the date, project name and number, and analyst's initials
and filed with project records as specified in Section 8 of
the Workplan.

All Ball jars and VOA vials should be returned to the RMT
Laboratories for cleaning or disposal. Tedlar® bags will be

cleaned by filling and emptying the bag several times with
clean air.

4.5.3 Documentation
All HNU readings are recorded on duplicate data sheets. One of
these sheets is kept in a bound notebook at the site. The other sheet
is sent to the location where the portable GC is being operated.
Portable GC results are also recorded in two places (in addition to

the chromatogram itself). TFirst, portable GC results are recorded on
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the Field Data Form accompanying the samples, and stored in a bound
notebook which is kept with the instrument. Second, the results are
stored in the portable GC log book. All field GC runs - blanks,
standards, samples, and replicates ~ are recorded in the log book so
that a complete record of all analyses 1is maintained. The bound
notebooks become part of the project file maintained 1in the RMT
office. The log book is kept with the instrument in the field. Results
from previous projects are stored in the laboratory. All chromatograms
are marked with the sample information (e.g., sample identification
number, injection volume) on the chromatogram itself. The instrument
records sample date and time of analysis.

Each day's or work period's output 1s marked with the date and
project number, and placed in project files for future reference. Thus,
if there is any question about whether a sample was run and what the
results were, the log book will provide information on what samples were
run, and, 1f necessary, the actual chromatogram can be retrieved to

review the results,

4.5.4 Decontamination

Augers will be carefully cleaned with a steam cleaner and dried
before each sampling session. If organic residue appears to be adhering
to the auger, then an HNU reading should be taken. If the reading
indicates organic contamination, then the auger should be cleaned with
soapy water and rinsed with clean water,

Precleaned Ball jars and 40-ml VOA vials supplied by the RMT

laboratory are used for each sample.
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The stainless steel probes used for pore gas analysis are checked
with the HNU meter for cleanliness prior to use. 1If the probes show
residual contamination, then air is pulled through the probe with the
hand pump and the probe rechecked with an HNU meter. 1f the probes are
still not clean, they should be cleaned with a propane torch to drive
off volatile compounds, If a probe is still not free of volatiles when
tested with the HNU meter, then the probe should be rinsed with
deionized water and reheated until clean, or the probe should be

discarded and a new probe substituted.

4.5.5 Calibration and QC Requirements

The HNU meter should be calibrated using the calibration gas
supplied by HNU Systems, Inc., prior to taking the instrument into the
field and at least once every three days while 1in the field.
Calibration procedures specified by the instrument operations manual
will be followed. This manual will accompany the instrument into the
field.

Calibration of the portable GC is done by making up a standard gas
containing benzene, 2-butanone, toluene, trichloroethene, vinyl
chloride, and xylene at concentrations between 1 and 25 ppm (v/v). The
standard is made by 1injecting a known volume from the saturated
headspace over a pure solvent into a known volume of clean air. The
instrument 1s calibrated in the lab prior to its use in the field.
Instrument settings for analyzing the parameters of interest are also

set in the lab prior to taking the instrument into the field.
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The instrument being used (a Photovac, Inc., Model 10S50 portable
GC) has an internal calibration curve that identifies and quantifies
compound peaks based on the stored standard curve. Each time the
portable GC is turned on, blanks are run to ensure that there is no
background contamination in the instrument, Then, a standard is run and
the internal standard curve calibrated for site-specific operating
conditions (especially temperature). Following this, samples are run.
During routine operation, blanks and standards are run after every 8 to
10 samples. 1If a sample with a particularly high VOC concentration has
been injected, then the instrument is cleaned by running blanks until

the baseline returns to background.

4.5.6 Borings for Pore Gas Sampling

The approximate locations of the 45 soil borings and the two gas
probes Iincluded in the pore gas sampling plan have been shown on Figure
9 of the Workplan., The borings will be advanced using a 3 3/4" OD
solid-stem auger. Auger cuttings will be described and classified in
the field according to the USCS. Additional comments will be documented
on a boring log concerning consistency or density, plasticity, moisture
content, color (Section 4.9.6 of the QAPP).

Survey. The coordinates of the soill borings drilled for pore gas
sampling will be established by the RMT field crew by measuring the
distance between the borings and the stakes placed for the grid system

(Section 4.3).
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4.6 Landfill Cover Sampling

The landfill cover samples will be collected during or shortly
after the Phase I observation well installation (Section 4.9). The
approximate 1ocations of the thirteen (13) samples are presented on
Figure 9 of the Workplan. At each location, soil will be sampled by
pushing a 3" thin-walled (i.e., Shelby) tube with the drill rig (ASTM
Method D 1587-83). The depth for collecting this sample will be
determined in the field to obtain a representative sample of the
landfill cover material., The thirteen (13) samples will be described as
gspecified in Section 4.5.6. The samples from each location will be
screened with a PID for VOC to assess the hazards the sample may pose to
laboratory personnel, The screening method will consist of slowly
moving the HNU probe along the exposed portion of the sample. The probe
should be an inch or two away from the soil surface during this
screening operation. The s8o0il borings will be sealed after cover
material sampling by backfilling the hole with a mixture of auger
cuttings and bentonite grout,

The samples will be kept in the tube and the tube sealed. The
tubes will be kept in a vertical position and handled with care to
minimize physical disturbance of the samples. The tubes will be
transported to the RMT Soils Laboratory and tested for the following:

. Falling-Head Permeability

. Grain-size Distribution (ASTM D421 and 422)
. Atterberg Limits (ASTM D4318)

The soil tests are further discussed in Section 5.1.
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4.6.1 Documentation

Field Notebook. The on-site hydrogeologist with each drill rig

will maintain a field notebook. The notebook will be bound, with
prenumbered pages, and entries will be made with indelible ink. The
field notebook will be used to document field testing results from the
photoionization detector (P1ID), instrument calibration, samples
collected, general site observations, problems encountered, and any
other iInformation that may be relevant to the completion of the
investigation.

Borehole Logs. 1In addition to the bound field notebook, the on-

site hydrogeologist with each drill rig will maintain a complete and
accurate drill log for each borehole. Borehole logs will be kept in a
bound notebook. Each drill 1log will contain, at a minimum, the

following information:

. Name of project and site
. Hole number
. Location of the boring

. Type of drill rig

. Size and type of bit used

. Depth of each change of stratum

. Thickness of each stratum

. Identification of the material of which each stratum is

composed according to the Unified Soil Classification System,
or standard rock nomenclature, as necessary

. Depth interval from which the sample was taken, if any

. Hole diameter and depth at which hole diameter (bit size)
changes

. Depth at which ground water is first encountered
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. Depth of the static water level and changes in static water
level with hole depth

. Total depth of hole

. Depth or location of any loss of drill water circulation, loss
of tools or equipment, and any other problems encountered

. Reference point for all depth measurements

. Drilling date(s)

Survey. The coordinates of the soil borings drilled for landfill
cover material sampling will be established by the RMT field crew by
measuring the distance between the borings and the stakes placed for the

grid system (Section 4.3).

4.7 Soil/Sediment Sampling

4.7.1 Sampling

Fifteen (15) sediment samples will be collected from the site,
including two Dbackground soil samples collected to the east and
southwest of the site. Two duplicate samples will be collected.

The samples will be collected using dedicated stainless steel
sampling trowels. The samples will be collected from the top six inches
of soil immediately below the plant root zone, or from 1.0 to 1.5 feet
below the plant root zone as specified in Section 7 of the Workplan.
Two 40-ml VOA vials and one l-quart Ball jar will be filled at each
location for in-field GC analyses as described in Section 4.5.1 of the
QAPP. Two additional 40-ml vials will be collected at three locations,
as specified in Section 7 of the Workplan, for laboratory analyses for

the TCL volatile organic compound fraction. The remaining portion of
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each sample will be mixed in a dedicated aluminum pan or bowl using the
sampling trowel. The composited sample will then be placed into the
appropriate containers, handled as described in Section 5.0, and
analyzed for the TCL fractions listed in Table B-1 of the QAPP and in

Section 7 of the Workplan,

4.7.2 Documentation

The on-site hydrogeologist will maintain a field notebook as
described in Section 4.5.3 of the QAPP. The field notebook will be used
to document field testing fesults from the PID and portable GC,
instrument calibration, samples collected, sample identification,
general site observations, problems encountered, and any other
information that may be relevant to the completion of the investigation.

The sample point will be located on a site map. A labelled wooden
stake will be driven at the sampling location and a photograph taken of

the site.

4.7.3 Decontamination
The stainless steel trowels and aluminum pans or bowls used will be

new, They will be cleaned prior to use as follows:

. Brushed with soapy (trisodium-phosphate) water

. Rinsed with tap water

. Rinsed with delonized distilled water (organic free)

. Air dry

. Wrapped in aluminum foil (shiny side out) to prevent equipment

contamination prior to use.
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The equipment will only be used once. After usage, the trowels and
bowls will be steam cleaned, packed in garbage bags (double), and

disposed at the local sanitary landfill.

4.8 Surface Water Sampling

4.8.1 Sampling

The approximate locations of the three (3) proposed surface water
sampling points are shown on Figure 10 of the Workplan. The sampling
locations will be selected in the field. The 1locations will be
accessible and will have at least one foot of standing water. The
sampling locations will be located by the field crew on a map, staked,
and the location documented {(photographs, landmarks, etc.). A staff
gage will be installed at one of the surface water sampling points (SW-
01) located along the perimeter of the pond to the east of the site. A
second staff gage may be established in the wetland if sufficient
standing water is found and if the location is accessible by a survey
crew.

The staff gage will be made of a 3-foot section of graduated (10
divisions to the foot) Stevens Style C (or similar) porcelain enameled
staff gage section attached to a wood pole, The wood pole will be
driven three feet into the sediment and the gage section attached such
that one feet of the graduated staff gage is submerged.

The water samples will be collected by submerging the sampling

container under the water, minimizing any disturbance of the bottom
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sediments. Section 4.9.7 of the QAPP describes the sample containers
required to meet the analytical program described in Section 7 of the

Workplan.
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4.8.2 Survey

Coordinates and elevations will be established for the staff gage
according to procedures specified in Section 4.3. The staff gage will
be surveyed after the 1last observation well 1is installed. The
coordinates will be to the closest 1.0 foot and referenced to the grid
system established for the éite. A ground elevation to the closest 0.1
foot and an elevation for the top of the gage to the closest 0.01 foot
will be obtained. These elevations will be referenced to Mean Sea

Level. The location of the gage will be plotted on the site maps.

4.8.3 Documentation

The on-site hydrogeologist will maintain a field notebook
documenting field testing vresults from the pH and conductivity
measurements, the temperature, the water elevation, sample description
including color, odor and turbidity, general site observations, problems
encountered, and any other information that may be relevant to the
completion of the investigation. The sample points will be located on a
map. A labelled wooden stake will be driven at the sampling location

and a photograph taken of the site.

4.9 Observation Well Installation and Sampling

4.9.1 Well Design

Observation wells will be installed at three different depths: the
water table, at depths of approximately 65 feet, and at the surface of
the bedrock. The water table wells will be screened to intercept the

water table at an assumed depth of 10 to 15 feet. The 65-foot-deep
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wells will be screened within the sand and gravel or within whatever
material 1s present at approximately 40-feet depth below the water
table. The deepest well will be screened just above the bedrock, at an
approximate depth of 100-110 feet. The observation well network and
well design are described in greater detail in Section 7 of the

Workplan.

4.9.2 Drilling Methods

An RMT hydrogeologist will be on-site during all well drilling,
installation, development, and testing activities. Boreholes for all
wells will be advanced with 6 1/2-inch I.D. hollow-stem augers.

Soil samples will be collected from the deepest boring at each
location at five-foot intervals by pushing a split-spoon sampler with
the drill rig (ASTM D 1586). The 1l.5-foot-long split~spoon sampler will
be screened with a HNU Systems photolonization detector (PID) for the
presence of volatile organic vapors. The screening methods will consist
of opening the split—-spoon sampler and slowly moving the HNU probe along
the sampler. The probe should be an inch or two away from the sampler
during this screening operation.

Split-spoon samples will be classified in the field according to
the USCS. Additional comments will be noted on the boring log
concerning consistency or density, plasticity, moisture content, color,
blow counts, etc.

All downhole drilling equipment will be decontaminated before
beginning work at a given boring location. Th: includes augers, drill

rods, and other equipment that may come into contact with subsurface
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materials, Decontamination will consist of steam cleaning at the site
decontamination area (Section 7,2.3 of the Workplan). The split-spoon
samples will be cleaned before each use by scrubbing in water to remove
any soil remaining on the sampler from the previous sample. Potable
water for well installation, steam-cleaning, and other necessary field
activities will be made available by the City of Algoma at a fire
hydrant (or similar high flow-rate source).

Drill cuttings will be considered potentially hazardous material if
a headspace analysis using an HNU shows cuttings to have a VOC
concentration in excess of 5 ppm. At concentrations below 5 ppm, the
cuttings will be disposed at a selected site (trench) at the edge of
the LDA. Cuttings that register greater than 5 ppm on the HNU will be
placed in properly labelled drums that are DOT-approved for hazardous
materials. The drums will be filled only 75 percent full (to allow for
freezing), and placed on wooden pallets in the storage area near the
decontamination area (see Section 7.2.3 of the Workplan). The
decontamination water will be hauled to the wastewater treatment plant
in Algoma. Any waste materials or refuse exposed during drilling will
be containerized and disposed at a 1licensed sanitary landfill (see

Section 7.2.4 of the Workplan).
4.9.3 Well Installation

The wells will be constructed as summarized on Figure B-3, and as

detailed in Section 7.8.2 of the Workplan.
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The driller shall affix a permanent marking or tag to the outer

steel protective casing which clearly identifies the well number, and

the adjusted top-of-casing elevation,
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STEEL PROTECTIVE PIPE w/ LOCKING CAP

L CONCRETE CAP 3'X3'X4" THICK

2

CENTRALIZERS (INTERMEDIATE AND BEDROCK WELLS)

VARIABLE

MONITORING WELL DETAIL

PVC PIPE (SCHEDULE 40) FLUSH JOINT THREADED PIPE

CEMENT GROUT

BENTONITE SEAL (2° MINIMUM THICKNESS)

SILICA SAND FILTER PACK

WELL SCREEN 0.010 SLOT

FLUSH THREADED PLUG

NOTE: WATER TABLE WELLS HAVE 2° DIA. PVC PIPE IN 6 1/2° MINIMUM BOREHOLE.
INTERMEDIATE & BEDROCK WELLS HAVE 3° DIA. PVC PIPE IN 8 ¥/2°

MINIMUM BOREHOLE.

(NOT TO SCALE)

Dwn. by: GDB

wC
’ Proj# 437502

|

FIGURE B-3
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4.9.4 Well Development
Within two weeks after each well has been constructed, but no
sooner than 48 hours after grouting is completed, RMT staff will direct
a program for well development without the use of dispersing agents, or
acids. The objectives of well development are as follows:
. Assure that ground water enters the well screen as freely as
the porous media in which the well is completed allows, thus
yielding a representative ground water sample and hydraulic

head measurement.

. Remove water or other drilling fluid that may have been
introduced during drilling and well installation.

. Remove very fine-grained sediment in the filter pack and (if
appropriate) from the nearby formation to minimize turbidity
of samples and siltation of the well.

Development will consist of pumping and surging, for at least one

(1) hour for wells that are installed in aquifers. Wells installed in
aquitards will be bailed until at least five (5) well volumes of water
have been removed from the well. Specific conductivity of the removed
water will be measured every 10 minutes or after each well volume during
development. The specific conductance readings will be evaluated, and
well development will continue if the specific conductance of the
removed water is not constant (greater than + 10 percent change between
the final two measurements).

Some of the observation wells may be screened in formations that

consist predominantly of silt and clay (glacial till). Therefore, it is
unlikely that any combination of commercially available well screen,

sand filter pack, and development procedures will prevent the movement

of fine-grained material into the wells.
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If the addition of water 1s required to facilitate surging and
bailing, only formation water from that well will be used. In all
cases, care will be taken not to collapse well screens during
development activities., Pumps and other equipment placed into the well
during development will be decontaminated between wells.

Stainless steel ballers will be dedicated to the two-inch diameter
wells and will only be decontaminated before their first use. The
bailers will be washed with trisodium-phosphate detergent, rinsed with
potable water, and finally with double~deionized water from a 'I'eflonTM
spray bottle, Pumps used for development, purging, and sampling will be
decontaminated by submersing the pumps in a large-diameter PVC tube

which has been sealed on one end, and then flushing with soapy water and

rinsing with potable water.

4.9.5 In-Situ Hydraulic Conductivity Testing

RMT will conduct in-situ permeability tests at the observation
wells in conjunction with well development. These tests will be used to
estimate the Thorizontal hydraulic conductivity of the material
surrounding the well intakes.

Rising-head single-well response tests will be performed on the
nine wells to be sampled using the following procedure, The static
water level in the well will be measured, A predetermined volume of
water will be removed from each well by pumping or with the dedicated
bailer. The water level will be measured periodically as the water

level returns to its static level. The record of water level recovery
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with time will be used to estimate the horizontal hydraulic conductivity
of the formation surrounding the intake =zone of the well. The
determination of hydraulic conductivity will be done at the RMT office
in Madison, and will be based on the methods described by Hvorslev
(1951); Cooper, Papadopulos and Bredehoeft (1967); and Bouwer and Rice

(1976).

4.9.6 Documentation

Borehole and Well Construction Logs. Borehole 1logs and well

construction logs detailing construction practices and parameters will
be maintained for each well (Attachment A). Final borehole and
construction logs will be prepared by a qualified hydrogeologist and
submitted in the RI Report. Information provided in the final borehole
logs is described in Section 4.6.3 of the QAPP.

The borehole logs include a generalized well diagram to facilitate
the evaluation of well placement relative to the site hydrogeology. The
well construction form (Attachment A to the QAPP) will include detailed
information regarding well construction including:

. Description of all construction materials: casings, filter
packs, seals, and backfill materials,

. Depths of well intake, seals, and backfill materials,

. Elevation of ground and top of well casing,

. Well development summary, and

. Other comments relevant to the construction of the wells.

Survey. Coordinates and elevations will be established for each

observation well according to procedures specified in Section 4.3 of the
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QAPP. The observation wells will be surveyed after the last well is
installed. The coordinates will be to the closest 1.0 foot and
referenced to the grid system established for the site. A ground
elevation to the closest 0.1 foot and an elevation for the top of the
casing to the closest 0.01 foot will be obtained at each well. These
elevations will be referenced to Mean Sea Level. The locations of the

observation wells will be plotted on the site maps.

4.9.7 Well Sampling

Water Level Measurement. The measurement of ground water levels in

wells will be conducted in conjunction with ground water sampling. The
data from such measurements are needed to determine well purging
requirements, establish ground water gradients, and ultimately, to
determine the direction of ground water flow.

All ground water level measurements will be made using a reference
point established on the well casing. The reference point will consist
of an indelible mark on the highest point of the well casing. The
reference point will be documented in field records.

A battery-operated water level indicator will be the primary device
for water level measurements. The indicator 1is a self-contained
transistorized instrument equipped with a cable and sensor which
activates a buzzer and a light when it comes in contact with the
water. The depth to water 1is read from permanent one-foot increment
markings on the cable. A one—-foot engineer's rule is then used to

measure the depth to water to the nearest 0.0l foot.
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In case of instrument failure, depth to ground water will be
measured by a popper tape which is a bell-or cup-shaped weight attached
to a measuring tape. When lowered into the well a '"plopping" or
"popping" sound 1s made when the weight strikes the surface of the
water, An accurate reading can be determined by 1lifting and lowering
the weight in short strokes, and reading the tape when the weight just
strikes the water. Depth to water will be recorded to the nearest 0.01
foot. The water level indicator and/or popper will be decontaminated
between each well by rinsings with deionized water.

Well Purging. Well purging will be performed to remove stagnant
glng

water from the well casing prior to collecting a sample, because it is
not representative of actual ground water chemistry. The purging will
draw in water from the surrounding porous media which 1is more
representative of the in-situ water quality.

Purging will be accomplished by removing water from the well until
stable specific conductance readings are reached or a maximum of five
(5) well volumes are removed. A minimum of three (3) well volumes will
be removed prior to sampling. A single well-volume will be removed
prior to sampling if the well can be bailed dry. The well volumes will
be calculated by subtracting the depth to water from the depth of well,
and multiplying the difference by the cross—sectional area of the well
casing. In the field, RMT personnel use pre-calculated conversion
formulas to determine the number of gallons that must be removed to
reach the four well volumes criterion. A calibrated bucket is used to

measure the volume of water removed.
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Purging will be accomplished by one of two methods - bailing or
pumping. For small-diameter wells, the stainless steel bailer dedicated

to that well will be used. A submersible pump will be used for wells
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with inside diameters greater than or equal to 3 inches. The water
extracted from the wells will be taken from near the top of the water
column in the well to maximize the removal of the stagnant water from
the well bore.

Sample Collection. It is important not to contaminate or alter the

sample during collection. The sampling device should be clean and
constructed of a material which is compatible with the well construction
material and the laboratory testing program.

Each of the wells will be sampled, using a stainless steel bailer
and leader dedicated to that well. Nylon rope attached to 10-foot-long
stainless steel cable leaders will be used to raise and lower the
bailers. New nylon rope will be used for each well. A clean plastic
dropcloth will be placed on the ground around each well to protect
equipment from contact with soill around the well.

Filtering in the field will be required for some parameters to
prevent changes due to precipitation or biological activity and to
collect a more representative sample of the water moving through the
ground. In many cases, there may be a small amount of silt or clay in
the water after purging the well. This sediment is not representative
of constituents transported in ground water flow systems in porous
media. The filtering 1s performed in the field because even short
delays may drastically change the water chemistry. The field filtering
apparatus consists of a battery-powered vacuum pump and membrane filters
with a 0.45-micron opening.

Field-filtered samples will be required for the (filtered) TCL
metals. Filtering 1is not appropriate for trace organics because of the

possible loss through adsorption on the filter or volatilization.
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Sample Containers, Preservation, and Handling. Table B-7

summarizes the requirements for sample containers, preservatives, and
holding times for the parameters to be analyzed in ground water. Sample
containers for field samples, duplicates, and field blanks will be
supplied by the laboratory.

Field Analysis. Proper field analytical methods and procedures

will be followed. The following steps are taken so that analytical data
gathered in the field are both valid and unbiased:

. Field technicians are thoroughly trained in the use of each
plece of equipment.

. Operation manuals accompany each piece of equipment in the
field.

. Preventive maintenance programs are carried out on a scheduled
basis.

. Spare components will be taken into the field in case of

equipment failure or damage.

. Instruments will be calibrated on a daily basis and rechecked
at various times daily.

. Readings and calibrations will be documented.

. Daily QC checks of field notes will be performed.

The accuracy, sensitivity, and precision of the field analytical
techniques (pH, temperature, Eh, and specific conductance) are dependent
upon the specifications for the instruments used, as well as the QC
techniques employed during their wuse. Specifications have been
excerpted from the instrument instruction manuals.

Measurement of Temperature. A ground water sample will be

collected after purging an observation well. One portion of the sample

will be placed in a container and immediately tested for temperature.
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GROUND WATER SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter

Water Testing

Volatile
Organics

Total
Recoverable

Metals (except
Mercury)

Mercury

A/B/N
Extractable
Organics

Pesticides and
PCB's

Container

4 oz wide mouth
2-40 ml glass
VOA vials with
Teflon septum,
no headspace

1 liter, high
density
polyethylene
bottle (Teflon-
lined 1id)

1-500 ml, high
density
polyethylene or
glass bottle,
(Teflon~lined
1id)

2-one liter
amber bottles,
Teflon-lined
lids, leave
small amount of
headspace

2-one liter
amber glass
bottles,
Teflon-lined
lids, leave
small amount of
headspace
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Preservative

Iced to 4°C

Filter through
0.45 micron
filter paper,
then HNO; to pH
< 2

Filter through
0.45 micron
filter paper,
then HNO3 to pH
< 2

Iced to 4°C

Iced to 4°C

Holding Time

Analyze within
10 days.
Sample should
remain on-site
less than 24
hours.

6 months

28 days

Extract within
5 days, analyze
within 40 days
after
extraction

Extract within
7 days, analyze
within 30 days
of collection
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All field thermometers will be initially calibrated against a
National Bureau of Standards (NBS) certified thermometer. Field
measurements of ground water samples will be recorded to the nearest 1°C
immediately after the sample is removed from the well.

Each field thermometer will be inspected before each field trip to
see that 1t is notvcracked and that there are no air spaces or bubbles
in the mercury. A cross-check with a <calibrated NBS-certified
thermometer will be made semi-annually. Before using a thermometer in
the field, field personnel will make a visual observation to ensure that
it has not been damaged. Cross—checks and duplicate field analysis will
agree to within + 0.5°C.

A log book will be maintained with each thermometer property number
recorded. All calibration 1nformation, individuals making the
calibrations, and dates will be recorded. ©Each field calibration will
be noted in the field notebooks indicating the temperature readings
observed.

Measurement of Conductivity. The specific conductance of the water

sample will be measured in the same ground water sample used for the
temperature measurement. A portable specific conductance meter (YSI 33
$-C-T), wheatstone bridge type or equivalent, will be used to measure
the specific conductance of the ground water sample.

Each meter will be inspected for physical damage before each field
trip and daily while in the field. Batteries and conductivity cells
will be cleaned and checked daily against known standards as described

in the instrument's operations manual.
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Reference will be made to the instrument's operations manual for
temperature - conductance calculations. Duplicate field measurements
should be taken once for every ten samples collected. The results
should agree within + 15 percent and be recorded in field notebooks.

A log book will be maintained with all specific conductance meter
property numbers. All repairs, calibrations, and field time usage will
be noted. The log book will include dates, repairs made, and the name
of the person making the repairs.

Results will be expressed in micromhos/centimeter (umhos/cm)

corrected to 25°C, and reported to the nearest ten units.

YSTI 33 S-C-T Meter - Specifications

Range: 0-500, 0~5,000, 0-50,000 umhos/cm.

Meter Accuracy: + 2.52 max. error at 500, 5,000, and 50,000
plus probe accuracy.

+ 3.0% max. error at 250, 2,500, and 25,000
plus probe accuracy.

Probe Accuracy: + 2% of reading.
Readability: 2.5 umhos/cm on 500 umhos/cm range.
25 umhos/cm on 5,000 umhos/cm range.

250 umhos/cm on 50,000 umhos/cm range.

Measurement of pH. After purging, a portion of a ground water

sample will be tested for temperature and specific conductance. A
seperate portion will be placed in a second container for a field pH
measurement.

The pH measurements will be made electrometrically using a
combination electrode and portable pH meter. The measurements will be

recorded to the nearest 0.1 pH unit. Portable meters with provisions
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for temperature compensation will be used. Reference will be made to
the instrument's operations manual for pH measurement procedures and
instrument operation instructions.

The meter will be checked before each field trip and daily while in
the field for any mechanical or electrical failures, weak batteries, and
cracked or fouled electrodes. The meter and electrode also will be
checked against standard buffer solutions of known pH values (e.g., 4,
7, and 10) as described in the instrument's operations manual. While in
the field, the meter will be checked several times per day with fresh
buffers. 1In case of an apparent discrepancy in a pH measurement, the
electrode will be checked with pH 7.0 buffer and rebuffered to the
closest reference buffer. The sample will then be reanalyzed.
Duplicate analyses will be taken once for every ten measurements and
must agree within O.1 pH units. The buffer solution containers will be
refilled each day from fresh stock solution.

Decontamination of the pH probe and cup will be done by rinsing
each three times with distilled water. Additionally, the cup will be
rinsed three times with the next sample prior to obtaining a reading.

A log book will be maintained and will contain the property number
of each pH meter. All calibrations and repairs will be noted in the log
book indicating the date, repairs made, the person making the repairs,

calibration records, and the time used in the field for each meter.

Orion Research Analysis pH Meter - Specification

pH range: O to 14 with + 0.02 pH repeatability and + 0.05 accuracy.

pH EXP range: -1.4 to +l1.4 pH about any pH value from O to 14, with
+0.005 repeatability and + 0.01 accuracy.
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mV range: + 700 mV, with + 2.0 oV repeatability and + 5 mV accuracy.

4,9.8 Preventive Maintenance

Field preventive maintenance will include a cursory check of
instrument operation without the need of disassembly or test
equipment. I1f any of these preliminary checks proves negative, the
instrument 1s possibly not functioning properly, and the back—up meter
will be used. Field check procedures for the various instruments are

described below.

pH Meter.

1. Remove electrodes (and recorder, if wused). Insert ORION
shorting gtrap (Cat. No. 040030) securely to input the
reference jacks.

2. With function switch in "off" position, check that the meter
needle reads center scale; if not, adjust the 2zero adjust
screw in the center of the panel for center scale.

3. Make sure that the line cord is securely attached to the
instrument. If Dbatteries are being wused, check their
condition before plugging cord into a power outlet. Turn the
function switch to BATT. The needle should read in or to the
right of the green BATT OK arc. If meter reads to the left of
the BATT OK arc, leave instrument plugged into power outlet
for twenty—four hours to recharge batteries. Continue
checkout with line cord plugged into power outlet.

4. Zero Check: Turn function switch to the mV mode. The meter
needle should be at center scale.

Stability Check: Turn function switch to the pH EXP mode.
Adjust the calibration control so that the needle is at center
scale. The needle should remain stable.

Slope Check: Turn function switch to the pH mode. Turn
temperature compensator knob fully counterclockwise. Adjust
calibration control so that the needle is at exactly zero pH
(zero on the left side of meter). Turn temperature
compensator knob fully clockwise. The meter needle should be
at 2.9 + 0.2 on the black pH scale.
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5. Set slope indicator dial to 100%, and turn the temperature
compensator knob until the white arrow points to 29°C. Turn
calibration control counterclockwise to check for full-scale
left deflection of the needle. Repeat in a clockwise
direction to check for full-scale right deflection.

pH Electrode.

1. Testing electrode operation:
a. Connect electrode to a working meter.
b. Set function switch to absolute mV mode.
c. Immerse electrode in fresh pH 7 buffer.
d. Displayed value should be 0 + 30 mV.
e. Rinse electrode and immerse in fresh pH 4 buffer.

f. Displayed value should be approximately 160 mV greater
than in Step d.

2. If electrode fails this procedure, clean throughly as directed
in the maintenance section of the operations manual. Then
"heat cycle" the electrode in hot pH 7 buffer (about 85°C) for
10 minutes, shake down to remove air bubbles, and repeat test
procedure when electrode has cooled to room temperature.

3. 1f cleaning and maintenance fail to rejuvenate the electrode,
proceed as follows:

a. For separate pH and reference half cells, substitute each
electrode (one at a time) with a known working electrode
and repeat test procedure. By process of elimination,
determine which electrode should be replaced.

NOTE: The appropriate portion of a working combination
pH electrode may be wused for test purposes. To
substitute for the reference half cell, connect only the
small pin tip connector of the combination electrode; for
the pH half cell, connect only the larger U.S. standard
connector.

b. For combination electrodes, replace the entire electrode.

Conductivity Meter. The only malntenance required is battery

replacement. Two 'D" size alkaline flashlight cells, such as Eveready

E95 or equivalent, will provide 200 hours of operation. Accuracy will
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not be maintained 1f zinc-carbon "D" cells are wused. Battery
replacement 1is indicated when the redline adjustment cannot be
accomplished.

Replace batteries every six months to reduce the danger of
corrosion due to leaky batteries. To replace batteries, remove the six
screws from the rear plate. The battéry holders are color coded. The
Positive (+ button) end must go on red.

Conductivity Probe. When the cell test indicates low readings, the

probable cause is dirty electrodes. Hard water deposits, oils, and
organic matter are the most likely contaminants.

For normal cleaning, soak the electrodes for five minutes with a
locally available bathroom tile cleaning preparation such as: Dow
Chemical "Bathroom Cleaner™; Horizon Industries "Rally, Tile, Porcelain,
and Chrome Cleaner"; or Lysol Brand '"Basin, Tub, and Tile Cleaner."

For stronger cleaning, a five-minute soak in a solution made of 10
parts distilled water, 10 parts isopropyl alcohol, and 1 part HCl can be
used.

Always rinse the probe after cleaning and before storage.

CAUTION: Do not touch the electrodes inside the probe.
Platinum black is soft and can be scraped off.

If cleaning does not restore the probe performance, re-platinizing
is required.

Re-Platinizing - Equipment required:

1. YSI #3140 Platinizing Solution, 2 fl. oz. (3% platinum
chloride dissolved in 0.025% lead acetate solution).

2. YSI Model 33 or 33M S-C-T Meter.
3. 50-mlL glass beaker or equivalent bottle.

4. Distilled water.
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Procedure:
1. Clean the probe using either method mentioned above.

2. Place the cell in the beaker and add sufficient YSI #3140
solution to cover the electrodes. Do not cover the top
of the probe.

- 3. Plug the probe into the Model 33 or 33M, and switch to
the X100 scale to platinize the electrode. Move the
probe slightly to obtain the highest meter reading and
continue platinizing for the approximate time shown

below:

Meter Reading Time
umhos/cm mS/M minutes
30,000 3,000 5
25,000 2,500 6
20,000 2,000 8
15,000 1,500 11
10,000 1,000 16

4. After the elapsed time, remove the probe and rinse in
fresh water.

S5e Return the solution to 1its container. Two ounces of
solution should be sufficient for 50 treatments.

Storage: It is best to store conductivity cells in deionized
water. Cells stored in water require less frequent
platinization. Any cell that has been stored dry should be
soaked in deionized water for 24 hours before use.

Probe Use:

1. Obstructions near the probe can disturb readings. At
least two inches of clearance must be allowed for non-
metallic underwater objects. Metallic objects such as
pliers or weights should be kept at least six inches from
the probe.

2. Weights are attached to the cable of the YSI 3310 and
3311 Probes. The YSI 3327 weights are supplied in pairs
with a total weight of four ounces per pair. Should it
become necessary to add more weight to overcome water
currents, the total weight should be limited to two
pounds (eight pairs). For weights 1In excess of two
pounds, use an independent suspension cable. 1In either
case, weights must be kept at least six inches away from
the probe.
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3. Gentle agitation by raising and 1lowering the probe
several times during a measurement ensures flow of
specimen solution through the probe and improves the time
response of the temperature sensor.
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5.0 LABORATORY PROCEDURES AND ANALYTICAL EQUIPMENT

5.1 Soils Laboratory

The soil samples taken for physical testing will be analvzed using
ASTM methods as defined in the Workplan (Section 7). The one exception
is permeability testing on fine-grained soils, because ASTM does not
have an official testing method. RMT will use a method that is outlined

below.

5.1.1 Methods

Grain-Size Distribution. Samples to be tested for grain-size

distribution will be prepared according to ASTM D 421 and tested in
accordance with ASTM D 422, Sand and gravel portions of the samples
will be analyzed using a sieve method, and the silt and clay portions
will be analyzed using a hydrometer method. The data from these two
tests will be combined into one grain-size distribution curve.

Atterbetg Limits. The samples for this test will also be prepared

according to ASTM D 421 and tested in accordance with ASTM D 4318. This
test 1s used to classify the portion of the sample passing the #40 (425
micron) sieve, and is used along with the grain-size data to classify
the entire sample according to the Unified Soil Classification System
(uscs).

Permeability Tests. Samples that are considered fine~grained will

be analyzed using flexible-~wall permeameters using back-pressure and
effective stresses as determined by the test engineer. This method
minimizes the effects of side-wall leakage and allows the engineer to

vary the effective stress on the samples to simulate field conditions.
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The method is similar to the "Permeability Tests with Back Pressure" as
discussed in EM 1110-2-1906 (DOA, 1970). The degree of saturation will
be measured directly by performing B-checks, or by back-calculation when

the test is completed.

5.1.2 Lab Equipment Calibration and Maintenance

The equipment used for the testing methods discussed in Section
5.1.1 1is visually checked and maintained by the soils technicians as
they use the equipment on a dally basis. They immediately notify the
laboratory supervisor of any equipment problems, and watch for
irregularities in the way equipment behaves or in the data which it

provides.

5.1.3 Data Analysis and Reporting

The data produced in the RMT Soils Laboratory has several levels of
quality control checks. The first level of control 1s the testing
technicians themselves. Technicians are generally responsible for the
testing and the data report that is produced. The next level of control
is another technician or lab supervisor who checks the calculations or
data input into the computer. The lab supervisor then reviews data for
completeness and the appropriate signatures. The last step of quality
control in the 1lab 1is the review of the data by a geotechnical
engineer. Each of the control checks requires the initials of the
person doing the check. The data are then copied and distributed to the
appropriate technical staff for their use. The original data sheets are

filed in a permanent file by project number.

1375.02 101:RTA:algo0225B



Section No. 5.0
Revision No. 1
Date: 8-16-88
Page 3 of 3

5.2 Chemistry Laboratory

The laboratory analyses of soil/sediment, surface water, and ground
water for the organic and inorganic constituents on the CLP Target
Compound Lis; will be analyzed by the procedures specified in the
Statements of Work for those constituents. The laboratory which has
tentatively been selected to perform the analyses (Cambridge Analytical
Associates, 106 Commonwealth Avenue, Boston, MA 02215) is participating

in the USEPA CLP at the time analyses are scheduled to be performed.

1375.02 101:RTA:algo0225BR



Section No. 6.0
Revision No.
Date: 5-11-88
Page 1 of 2

6.0 SAMPLE CUSTODY

The possession of samples must be traceable from the time of
collection through the use of chain-of-custody procedures. Specific
chain-of-custody forms must accompany all sample shipping containers to
document the transfer of the shipping containers and samples from the
field to the laboratory receiviné the samples for analysis, The

procedures to be implemented are as follows:

. Preparation of sample containers with pre-applied labels by
the laboratory, with chain-of-custody seals on shipping
containers.

. Proper identification and labeling of each sample in the field
with indelible, waterproof ink.

. Completion of chain-of-custody forms in the field, indicating
sample identification, containers filled, sampling date,
sampling time, sample collector, and sample preservation, if
applicable. This information will also be noted in the field
notebooks maintained on the site.

. Repacking of shipping containers with samples, chain-of-
custody forms, and ice packs. Each set of sample containers
to be shipped together in a single shipping container is
assigned a chain-of-custody form, which travels with the
shipping container.

. Sealing and shipping of containers to the appropriate
laboratory. Common carriers or intermediate individuals shall
be identified on the chain-of-custody form, and copies of all
bills-of-lading will be retained.

. Receiving and checking of shipping <containers in the
laboratory for broken seals or damaged sample containers. If
no problems are noted, samples are logged into the laboratory,
and the chain-of-custody form is completed.

. Inclusion of coples of the chain-of-custody form with the
analytical data.

. Unused sample containers are returned to the laboratory with
the chain-of-custody forms.

An example chain of custody form is included in Attachment A. If

an error 1s discovered on a sample chain-of-custody form, the person who
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made the error should correct 1t when possible. Corrections or
insertions are made by crossing out the incorrect information and
inserting the correction needed. The date and the correcting person's
initials will be written beside the correction. This procedure applies
to words or figures 1inserted or added to a previously recorded
stafement. Completed chain-of-custody forms will be placed in a plastic
bag, sealed, and taped to the inside cover of the shipping container.
After icing the samples, the coolers will be sealed, dated, and shipped
to the appropriate laboratory using an overnight delivery service. The
samples to be sent to the RMT Soils Laboratory will not be iced and will
be shipped by regular carrier or delivered by the field crew.

A separate Sample Receipt 1s prepared whenever samples are split
with a government agency. The receipt is marked to indicate with whom
the samples are being split. The person relinquishing the samples to
the agency should request the agency representative's signature
acknowledging sample receipt. 1f the representative is unavailable or
refuses, this is noted on the receipt and in the field notebook.

If a chain-of-custody form is lost in shipment, a written statement
will be prepared by the person who collected the samples listing the
samples that were recorded on the lost form and describing when and how
the samples were collected. The statement should include information
such as field log book entries regarding the sample. This statement is
submitted to the RI Task Leader and RMT Project Manager for further

action, as necessary.
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7.0 CALTIBRATION PROCEDURES AND FREQUENCY

7.1 Field Equipment

The specific calibration procedures and frequency for the field
equipment to be used during the field activities are described in

Section 4.0 of the QAPP.

7.2 Analytical Equipment

The specific calibration procedures and frequency for the
laboratory analytical equipment to be used are described in the USEPA

CLP Statements of Work for organic and inorganic constituents.
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8.0 INTERNAL QUALITY CONTROL CHECK

The QC checks for the matrices sampled will be provided by the use
of the following field samples:

. Duplicate (Replicate) Samples - Duplicate samples are samples

collected simultaneously from the same source under identical
conditions into separate containers.

. Background Samples - Background samples are taken in an area
known or thought to be free from the constituents of concern.

. Trip Blank - A trip blank 1s a sample bottle which will be
filled in the 1laboratory directly from an organic-free,
deionized water source. The trip blank will accompany sample
bottles to the site as well as to the laboratory whenever VOCs
are to be analyzed in the samples.

. Rinse (Equipment) Blank - A rinse blank is a sample bottle
that is filled with deionized water in the field. The
deionized water 1is handled in the same manner as the sample
(e.g., if the sample is ground water that has been filtered,
the deionized water will be filtered and preserved as needed).

The definition and quantities of each of these samples are summarized in
Table B-1.
The internal QC program for the laboratory chemical analyses is

defined in the USEPA CLP Statements of Work for organic and inorganic

constituents.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

This section establishes the procedures for data reduction,
validation, and reporting. The procedures will apply to all data
produced from field and laboratory measurements. Established techniques
will be employed for data reduction and validation. The exact method
used for data reduction and validation will be documented for each
technique. Where possible, written procedures or instructions will
accompany the data or be specifically cited. The QA/QC reviewers,
identified in Section 2.0 of the QAPP, are responsible for ensuring that
data reduction, validation, and reporting methods follow the approved

procedures.

9.1 Data Validation

Mechanisms for data validation are included in the laboratory QC
progran defined by the CLP (e.g., spiked samples, replicate samples,
calibration checks) and in the evaluation of data within the
environmental setting following the release of the data from the
laboratory (e.g., identification of outliers, spatial or temporal trend
analyses, field duplicate samples). The chemistry QC Reviewer and the
R1 Task Leader have the primary responsibility for wvalidation in the
laboratory and post—-laboratory phases, respectively. The following data

reviews will be implemented by the QC Reviewer and/or the RI Task

Leader:
. Review data summaries and reports for transcriptional and
typographical errors.
. Review and determine if sampling protocols were appropriate.
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. Review and compare the data against the rinse and trip blanks
to detect contamination from sampling.

. Review and compare duplicate samples.

. Review laboratory QC including laboratory blanks, spike
recovery, method standards, and duplicates to determine
whether data meet CLP requirements or are usable for the
stated objective for the data.

. Delete unusable data and attach appropriate qualifiers to
usable data that explain the limitations of the data.

. Review and summarize detection limits for nondetectable
results.
. Review detection 1limits for positive but nonquantifiable

data. Confirm that appropriate qualifiers have been given.
. Review sampling design for dealing with media variability.

. Review data to determine that sufficient site-specific
background samples are available.

. Review data to determine that the data are of sufficient
quality to estimate site-specific background concentrations.

9.1.1 PField Activities Results

Field measurements will be validated by comparison fo replicate
measurements or previous data. If there are substantial changes or
inconsistencies with respect to time and space, the data will be

repeated, if possible.

9.1.2 Analytical Results

Validation of laboratory data is accomplished by several different
steps. Quality control checks of precision and accuracy data are used
to confirm the validity of the results. Established quality control
limits for precision and accuracy will be generated by each laboratory

and used by the QA/QC coordinator to check the acceptability of the
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data. Data which does not conform to the acceptability limits will be
dealt with using the procedures described in Section 12.0 of the QAPP.
Validation procedures will include <calculation checks, field and
laboratory blanks, and reference standards. Data reported by the
laboratories will be reviewed by the QC Reviewer—-Chemistry and the RI

Task Leader to validate acceptance of data before reports are finalized.

9.2 Data Reduction and Reporting

The procedures described here apply to all data reduction and
reporting of field and laboratory measurements. The specific method
used for data reduction will be documented for each technique. The QA
reviewers are responsible for seeing that these methods follow the
approved procedures. The individuals responsible for this task are
listed in Section 2.0 (Project Organization and Responsibility) of the

QAPP.

9.2.1 Field Activities Results

Field notes will be transferred regularly by field staff from the
bound field notebooks to standard RMT reporting forms. All the field
data used in the RI Report will be identified and appended in the form
of tables, maps, or cross sections. Replicate measurements will be

averaged.

9.2.2 Analytical Results
The 1laboratory data reduction methods are dependent on the

analytical technique. The reduction procedures are presented in the CLP
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Statements of Work for organic and inorganic constituents. The data
will be formatted into reports presenting the analytical and QC results
as specified in the Statements of Work. The laboratory data will also
be reduced to summary tables to facilitate the interpretation of the

data in the RI and FS reports.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Systems audits will be performed on a periodic basis throughout the
duration of the project. Audits of non-laboratory activities will be
performed at project milestones (e.g., completion of draft reports) and
at any point deemed necessary by the QA reviewers or the RMT Project
Manager. The audits will 1include reviews of QC ©procedures,
implementation of those procedures, documentation, and corrective action
implementation.

Performance audits of the Laboratory are conducted as part of the
USEPA CLP. The laboratory performing the analyses will be participating
in the program at the time the samples for this investigation are

analyzed.
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11.1 Field Equipment

The specific preventive
equipment to be used during

Section 4.0 of the QAPP.
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACY, AND COMPLETENESS

The procedures used to assess data precision and accuracy will be
limited to a review of the laboratories' QC data, and the results of the
rinse blank, the trip blank, and the duplicates using the procedures
outlined in USEPA guidance documents (USEPA, 1987). The completeness of
the sampling plan will be assessed after the analytical results have

been received.
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13.0 CORRECTIVE ACTION

Corrective actions will be instituted whenever potential or
existing conditions are identified that may negatively affect the
quality of the information produced by the investigation. It is the
responsibility of staff members to 1) report project activities or
products discovered not to be in conformance with established plans and
procedures, and 2) initiate the disposition process.

The individual who detects or —suspects nonconformance to
established criteria or protocols in equipment, instruments, data,
methods, etc., will notify their supervisor, who will in turn notify the
RI Task Leader and the QA Reviewer. The RI Task Leader will then
investigate the nature and extent of the problem and take the necessary
corrective steps in conjunction with the RMT Project Manager. Data that
has been adversely affected by the nonconformance will be identified.
The corrective action will be reviewed with the QA Reviewer.

Laboratory data which are found to fall outside of quality control
limits will be considered nonconforming and will require corrective

action that may include the following options:

. Reanalyzing the samples, if holding time criteria permit.

. Resampling and analyzing.

. Evaluating and amending sampling and analytical procedures.

. Accepting the data and acknowledging its level of uncertainty.
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14.0 QUALITY ASSURANCE REPORT

The RI Report will contain a QA/QC section summarizing the quality
of the data. The QA of the data will also be discussed in the Technical
Memoranda produced at the end of each task of the SIP (Section 7 of the
Workplan). The QA report will address the assessment of data precision,
accuracy, completéness, representativeness, and comparability, the
results of performance audits, if any, the results of system audits, any
reported nonconformances, any significant QA problems and recommended

solutions, and approved revisions to QA/QC processes.
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1. INTRODUCTION
1.1 Background

RMT, 1Inc., (RMT) has been retained by the Algoma Landfill
Respondents to complete a remedial investigation and feasibility study
of the Algoma Municipal Landfill, Algoma, Wiscounsin.

Services to be provided by RMT during the Phase I field
investigations include topographic surveying, geophysical surveying,
pore gas surveying, soll boring and soil/sediment sampling, surface
water sampling, well installation, and ground water sampling. The field

investigations are scheduled to begin in August 1988.

1.2 Purpose
The site-specific Health and Safety Plan (HSP) provides guidelines

and procedures intended to help protect the health and safety of RMT
field personnel <conducting the field investigations. Personnel
participating in the field work will review these guidelines and
procedures before initially entering the site. Specific questions
regarding the Health and Safety Plan should be addressed to the RMT
Health and Safety Coordinator, Christine Hansen. The HSP will be
updated as necessary when additional infbrmation becomes available.

A copy of the site-specific Health and Safety Plan and RMT's

Corporate Health and Safety Manual will be kept at the site. They will
be available for review by RMT personnel and authorized visitors upon

request to RMT's Site Health and Safety Representative.
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1.3 Scope

The HSP is aimed specifically at protecting workers from reasonably
forseeable health and safety hazards arising from the wastes known or
suspected to be at the project site, as described in Section 4 of the
Workplan, and from hazards arising from the activities to be performed
on the site as described in Section 7 of the Workplan. This plan 1s to
be followed during the remedial investigation field tasks conducted at
the Algoma Municipal Landfill.

The HSP has been developed based on the requirements and guidance
contained in the following regulations and guidance documents:

. Occupational  Safety and Health  Administration  (OSHA)
Standards, 29 CFR 1910 and 1926, including 29 CFR 1910.120

. U.S. Environmental Protection Agency (USEPA) "Standard
Operating Safety Guides," November, 1984

. ER 385-1-92, '"Safety aund Occupational Health Document
Requirements for Hazardous Waste Site Remedial Actions,"
August 30, 1984

. NIOSH/OSHA/USCG/EPA "Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities," October 1985

The HSP is based on information available as of April 1988, and is
subject to revision as new data and information on potential health and

safety hazards on the site become available.

1.4 Applicability

The HSP applies to RMT personnel who participate in the field
investigations. It contains minimum requirements necessary to protect
on—-site personnel from physical and chemical hazards particular to this

site, which have been identified as of the date of the HSP. Personnel
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are required to comply with the approved HSP while performing work
related to this investigation.

Employees of the government, government agencies, and authorized
visitors are responsible for their own health and safety while on the
site.

RMT personnel will also abide by policies and procedures included
in the RMT Health and Safety Manual. A copy of the Table of Contents
and RMT Health and Safety Policy Statement from the Health and Safety
Manual 1is 1included as Appendix A to this plan. In the event of
discrepancies between RMT's manual and this site-specific HSP, the

policies and procedures in the HSP will take precedence.
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2. FIELD PERSONNEL HEALTH AND SAFETY TRAINING AND MEDICAL SURVEILLANCE

2.1 Health and Safety Training

The training requirements in OSHA Standard 29 CFR 1910.120 are to
be followed, at a minimum, by all personnel that enter the site.

Prior to the start of field activities, RMT personnel conducting or
observing on-site activities will participate in the following health

and safety training sessions:

. Site-specific Health and Safety Meeting - This HSP will be
reviewed, and any special procedures will be outlined.

. Health and Safety for Hazardous Waste Site Activities - This
40-hour training session includes the following elements:
regulations, industrial  Thygiene, toxicology, —respiratory
protection, physical hazards, noise, temperature extremes,
personal protective equipment, medical surveillance, air

monitoring equipment, site control and decontamination,
standard operating procedures, and confined space entry.

Training will be provided to additional RMT field personnel so that
back-up personnel can be assigned to the site as, and when, the need
arises.

Documentation of attendance in training sessions 1is maintained by
the RMT Personnel Department and the RMT Health and Safety Coordinator
in Madison, Wisconsin.

In addition to the formal training required, RMT on-site personnel
will have a brief meeting each day before beginning work to discuss the
tasks to be done that day, potential health and safety hazards

associated with the tasks, and any necessary precautions to be taken.
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2.2 Medical Surveillance

Medical surveillance requirements contained in OSHA Standard 29 CFR
1910.134 and 29 CFR 1910.120 are to be followed, at a minimum, by all
personnel that enter the site. RMT field personnel assigned to the site
will receive an initial medical examination prior to performing their
first field assignment, and on an annual basis thereafter. The protocol

for the yearly medical examination includes the following:

. Health history

. Vital signs and physical examination screen
. Pulmonary functions

. Hematology survey

. Urinalysis
. Heavy metal screen

. Blood chemistry screen (SMA-20)

. Stool for occult blood
. Vision test
. Hearing test

The 1initial examination includes an EKG and chest x-ray, in
addition to the above annual tests.

RMT field personnel assigned to conduct these investigations will
have passed the required medical examination before entering the project
site.

Medical records of RMT personnel are kept on file at the examining
physiclan's cliniec. A certificate of medical fitness or specified work

restrictions 1s maintained in the employee's personnel file at RMT.
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3. HAZARD EVALUATION

3.1 Chemical Hazards

Organic Compounds - The primary potential chemical hazards that

have been 1identified at the Algoma Municipal Landfill are organic

compounds. The following organic compounds are suspected to be present

on gite:
OSHA Permissible ACGIH Threshold
Exposure Limit* Limit Value*
Chemical Name in ppm in ppm
Xylene 100 100
VM&P Naphtha - 300
Toluene 200 100
Methanol 200 200
Formaldehyde 1 1
Vinyl Acetate - 20
Benzene 1 10
Methyl Ethyl Ketone 200 200

{2-butanone)
*The OSHA Permissible Exposure Limits and the ACGIH Threshold Limit

Values listed are for an eight-hour time-weighted average exposure
(inhalation).

Material Safety Data Sheets for the compounds listed above are included
in Appendix B to provide basic physical and safety related information.

The primary potential route of exposure for the above substances
would be inhalation of vapors. In addition, methanol may be absorbed
directly through the skin. Secondary potential routes of exposure would
be skin contact with contaminated soils or 1liquids and accidental
ingestion from contact with contaminants or contaminated articles.

Toxic Dusts - Information obtained by RMT indicates that wastes
containing asbestos have been disposed at the Algoma Municipal

Landfill. The waste has been covered with fill, as required by the WDNR

1375.02 101:RTA:algo0225CR 6 Revision 1
August 16, 1988



to prevent asbestos fiber release. If asbestos disposal areas are

disturbed by weather conditions or work activities, there is a potential
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for exposure of personnel to airborne asbestos fibers. The primary
potential route of exposure would be inhalation of fibers. A secondary
route of exposure would be inhalation of airborne fibers released from
clothing or articles contaminated through contact with asbestos wastes.
The OSHA Permissible Exposure Limit for airborne asbestos fibers is
0.2 fibers of asbestos per cubic centimeter of air (f/cc) as an 8-hour
time-weighted average exposure with an action level of 0.1 f/cc. The
ACGIH 8-hour time-weighted average Threshold Limit Values for asbestos
are: amosite - 0.5 f/cec, crocidolite - 0.2 f/cc, chrysotile and all

other forms ~ 2.0 f/cc.

3.2 Physical Hazards

3.2.1 Utilities

Overhead and underground utilities (e.g., electric, gas, telephone,
water, sewer, drainage, etc.,) in the area mnust be located by the
drilling contractor before the start of any operations which require
digging (soil boring and monitoring well installation) or moving and
set-up of heavy equipment, such as'the drill rig. Information regarding
locations of wutilities will be kept at the site by the RMT Site

Coordinator for reference.

3.2.2 Explosion

Methane gas is anticipated to be present at the landfill site. The
explosive range of methane gas in air is 5-15 percent. A combustible
gas monitor will be used at the site to measure concentrations of

methane during work activities that have the potential to release
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methane, e.g., soil borings, well installation, etc. This is discussed

further in Section 4 — Air Monitoring.

3.2.3 Heavy Equipment

Heavy equipment such as the drill rig, or drum handling equipment
to be used on the site is under the control of the contractor who is
regsponsible for maintaining the equipment 1in good working order and
operating it safely. Subcontract requirements for contractors operating
this equipment will state that applicable OSHA and state health and
safety requirements must be met by the contractor. However, RMT
personnel shall not work near equipment that they judge to be unsafe
because of deterioration, missing parts, obvious defects, or improper
operation. The RMT Project Manager will be notified immediately 1if
unsafe equipment or work practices are observed on the site.

Operation of heavy equipment 1in areas with steep embankments or
unstable ground will be avoided 1f possible. If it is necessary to
operate equipment in these areas, the contractor will make provisions to
ensure the safety of the equipment operator amd other personnel in the

area.

3.2.4 Vehicle Traffic

Gravel trucks will be operating on the haul road in the area
adjacent to the exclusion zones and decontamination zone. Field
personnel must be alert to traffic and yleld right-of-way to the gravel
trucks. Personnel shall notify the haulers if they will be working near

the road.
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3.2.5 Drum Handling

The drilling contractor will be responsible for providing and
handling the drums containing drilling-related 1liquids or soils and
liquids from decontamination procedures. RMT personnel may be required
to assist with filling the drums. Protective clothing as specified in

Section 5.1.1 will be worn during any drum filling operations.

3.2.6 Heat Stress

The USEPA Standard Operating Safety Guides (1984) recommend that a
heat stress monitoring program be implemented when employees are wearing
impervious clothing and ambient temperatures are 70°F or above. The
frequency of monitoring should increase as temperatures increase, and
employees should be monitored after each work period when ambient
temperatures exceed 85°F. The following monitoring program recommended
by the USEPA guide shall be used by personnel when ambient temperatures
exceed 70°F:

. Heart Rate (HR) shall be measured by the radial pulse for 30
seconds as early as possible in the resting period. The HR at
the beginning of the rest period should not exceed 110 beats
per minute. If the HR is higher, the next work period shall
be shortened by 10 minutes, while the 1length of the rest
period stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the following
work cycle shall be shortened by another 33%.

All personnel shall remain alert to the symptoms of heat stress.

The general symptoms include the following:

. Heat Rash: Decreased ability to tolerate heat, chafing
clothes.

. Heat Cramps: Muscle spasms and pain in the extremities and
abdomen,
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. Heat Exhaustion: Shallow breathing; pale, cool, moist skin;
profuse sweating; dizziness and lassitude.

. Heat Stroke: Red, hot, dry skin; no perspiration; nausea;
dizziness and confusion; strong rapid pulse; coma. Immediate
medical assistance must be obtained.

Heat stress preventative measures will be implemented with shaded

rest areas and ample quantities of cool liquids for worker consumption.
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4. AIR MONITORING
4.1 Purpose

Alr monitoring will be conducted to help ensure that the level of
respiratory protection selected for field personnel is adequate for the
different phases of the field investigation. Changes 1in the level of
protection may be required if significant changes 1n airborne

concentrations of contaminants occur.

4.2 Parameters

Concentrations of total organic vapors and gases and combustible
vapors and gases will be monitored using direct-reading equipment in the
breathing zone during soll boring and sampling, well 1installation,
ground water sample collection, and during other activities reasonably
expected to generate air contaminants. RMT personnel will be instructed
prior to going on-site of the potential presence of formaldehyde vapors.

A field gas chromatograph will be used on-site for analysis of pore
gases beneath the surface of the disposal areas and initial sample
screening (soil and sediments) for volatile organic compounds. These
results may also be used to complement the measurements made by the
direct-reading monitoring equipment.

In addition, {n areas where high concentrations of airborne

contaminants are likely to be released during work activities, initial
air sampling using standard industrial hygiene procedures (pump, filter
media, and 1laboratory analysis) may be conducted to identify and
quantify the specific airborne contaminants. If required, the levels of

personal protection shall then be changed based on this information.
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4.3 Monitoring Equipment

The HNU Systems, Inc., model PI-10l photoionization detector (HNU)
with an 11.7 eV probe will be used as the primary instrument for routine
monitoring of organic wvapor concentrations. The HNU measures
concentrations of organic vapors in air and provides a direct readout of
the organic concentrations as parts per wmillion (ppm) equivalent to
benzene. The instrument will be calibrated in the field at least twice
daily, before and after use, with span gas provided by HNU Systems, Inc.

The Foxboro OVA 128 Century Organic Analyzer (OVA) may also be used
for routine monitoring of organic vapor concentrations. The OVA
measures concentrations of organic vapors in air and provides a direct
readout of the organic concentrations as ppm equivalent to methane.

The Neotronics Exotox 40-OHF triple gas detector will be used as
the primary instrument for 1initial and routine monitoring of
concentration levels of combustible vapors and gases. The Exotox
simultaneously measures levels of combustible vapors and gases and
oxygen concentrations. The direct readout for combustible gases and
vapors 1s as a percent of the lower explosive limit (LEL) of methane.
Oxygen is measured as the percent present in the air being monitored.

Detector tubes will be used for monitoring of benzene and vinyl

chloride vapor concentrations when HNU readings in the air exceed 1

ppm. The tubes measure concentrations of benzene in the air between 0.5
and 10 ppm and vinyl chloride in the air between 0.25 and 6 ppm, and
provide a direct readout of the benzene and vinyl chloride

concentrations.
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Temporary wind direction indicators (telltales) will be placed in
the immediate vicinity of each work zone. The indicators will be used in
evaluating air monitoring data (see Section 4.6) and as guidance for
leaving the work =zone should the air monitoring equipment indicate

potentially hazardous conditions to be present in the work zone,

4.4 Monitoring Schedule

Air monitoring using the direct-reading equipment will be conducted
at the beginning of each day on the upwind side of the site to establish
background concentrations in the air. The air monitoring for organic
vapors and gases will be conducted in the breathing zone of the workers

to determine potential exposure levels. The HNU will be operated
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continuously, and measurements will be recorded periodically by field
personnel. Levels of combustible vapors and gases released from the
ground will also be measured periodically whenever the soil is broken by
excavations or drilling. These procedures will be employed daily
throughout the field investigation wherever tasks are undertaken which
can reasonably be expected to generate air contamination, such as

drilling, pumping, sampling, etc.

4.5 Establishing Background Levels of Air Contaminants

Background concentrations in air, as equivalent parts per million
of benzene, measured with the HNU or equivalent parts per million of
methane measured with the OVA will be established prior to initiating
any site activity which requires air monitoring. The background level
will be re-established each time the project site is entered, at least
once daily before the site is entered, and more frequently if conditions
likely to affect the background 1level change significantly, e.g.,
airborne contaminants transported into the work areas from off-site
sources.

1f background concentration levels are found to present a potential
health hazard, the levels of personal protection will be adjusted to

provide protection from these additional exposures.

4.6 Response to Concentrations of Air Contaminants Above Background
Levels

If the HNU or OVA measure significant breathing zone concentrations
of organic vapors and gases above background levels, the following

general guidelines will be wused by the Site Health and Safety
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Representative as part of decision-making criteria for establishing the
appropriate level of protection:

. Background to 5 ppm above background - Level D protection as
defined in Section 5.1.1 will be used. Field personnel will
use detector tube measurements of benzene and vinyl chloride
and theilr experience and judgment to aid in determining
whether an initial reading greater than background is "drift"
on the equipment, exhaust from an engine, or is from other
sources of erroneous readings. However, personnel will not be
allowed to continue work in the area until the cause for the
high reading has been determined. The determination must be
documented in the field log book.

. 5 ppm above background to 10 ppm above background - Level C
protection as defined in Section 5.1.2 will apply. While
working in Level C protection, if the airborne concentrations
measured on the HNU or OVA fall below 5 ppm for at least 10
minutes, and the tasks being conducted are not reasonably
expected to generate a recurrence of airborne levels exceeding
5 ppm f(above Dbackground), the Site Health and Safety
Representative may make the decision to return to Level D
protection.

. Greater than 10 ppm above background - Personnel will leave
the area, and work in that area will be suspended until the
concentrations return to levels less than 10 ppm above
background. The Site Health and Safety Representative will
notify the RMT Project Manager and the RMT Health and Safety
Coordinator as soon as practical to inform them of the
situation. After discussion, the Site Health and Safety
Representative may be authorized by the PM and HSC to re-enter
the site with adequate personal protection to determine if the
concentration levels persist. If the levels persist,
additional air sampling may be required to identify and
quantify the air contaminants responsible for the excessive
concentrations., The additional sampling may be through a
specific direct-reading method (e.g., Draeger colorimetric
tubes) or a method requiring laboratory analysis (e.g.,
personal sampling pump and sampling media). After evaluation
of this data, the Health and Safety Coordinator may adjust the
level of protection required based on the nature and extent of
the airborne substances present and the degree of hazard to
which on~-site personnel may be exposed.

The combustible gas monitor contains pre-set audible alarms at 20%
of the lower explosive limit (of methane) and 18.5% oxygen content in
alr. 1If either alarm registers, personnel will leave the immediate area

and work will be suspended until concentrations return to levels within
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the alarm 1limits, If the fire, explosion, or low oxygen hazard
persists, the necessity to perform work in the specific location, or the

methods and equipment used will be re-evaluated.

4.7 Documentation

Air monitoring readings from direct-reading instruments will be
recorded in the field log books with the date, time, location, task
being conducted, concentration levels, and any observations noted.
Readings will be recorded of the concentration levels present prior to
the start of fleld activities which may cause contaminants to become
airborne by disturbing contaminated soil or ground water, every 30

minutes thereafter, and whenever there 1s any noticeable odor.

1375.02 101:RTA:algo0225C 15



5. LEVELS OF PROTECTION

5.1 Levels of Protection for Work Activities

In general, protective clothing must be worn whenever the potential
exists for employees to come in contact with or to be exposed to
contaminated materials.

Work activities will be conducted under Level D or Level C
protection based on the most current information available on potential
health and safety hazards on the site. If Level B or Level A protection
is deemed necessary, modifications of the Workplan and an extension of

the field work schedule may be required.

5.1.1 Level D Protection: Background to 5 ppm Above Background

Based on an evaluation of the data and information available as of
April 1988, it has been determined that the field personnel can be
adequately protected from potential health hazards present using Level D
protection as long as significant airborne contaminant concentrations
are not present. Hence, all field work will be conducted under Level D
requirements unless the HNU or OVA readings iﬁdicate that organic vapor

concentrations are exceeding 5 ppm above background.

Geophysical Surveys and Surveying

For tasks that involve 1little or no potential contact with
contaminants, Level D protection will apply. Level D protection for
these tasks will consist of the following:

- Sturdy work shoes

- Impervious PVC overboots

1375.02 101:RTA:alg00225C 16



Soil Borings and Sampling

During soil borings and soil sampling, Level D protection will
consist of the following to protect the personnel from contact with
contaminated soils:

. Steel-toe work boots

. Hard hat

. Eye protection; safety glasses, goggles, or full-face shield
. Impervious PVC overboots

. Impervious PVC gloves

. Tyvek® suits

Surface Water Sampling, Monitoring Well Installation and Sampling,
Equipment Decontamination, and Waste Drum Filling

During on-site activities with the potential for liquid splashes of
contaminants, Level D protection will consist of the following:
. Steel-toe work boots

. Hard hat

. Eye protection; either splash goggles or a full-face shield
. Impervious PVC overboots
. Impervious PVC gloves

. Polylaminated Tyvek® suits

5.1.2 Level C Protection: 5 ppm Above Background to 10 ppam Above
Background

Level C requirements include the protective clothing and equipment
specified for the various categories of tasks listed under Level D

protection plus air-purifying respirators which must be worn when

1375.02 101:RTA:algo0225C 17



working in Level C. Air-purifying respirators with combination organic
vapor/HEPA filtration will be available on-site and will be used when
working in Level C. Each person required to use a respirator will be
issued the type and size of respirator as determined by that person's

fit test.

5.1.3 Level B Protection: Greater Than 10 ppm Above Background

Level B protection requires that a self-contained breathing
apparatus be used in addition to the personal protective clothing
requirements. As stated in Section 4.6, 1f air contaminant
concentrations exceed 10 ppm above background, work will be stopped and
personnel will leave the area until concentrations return to levels less
than 10 ppm above background, or until the Health and Safety Coordinator
determines that Level B protection i1s to be implemented and the required

personal protective equipment has been obtained.

5.2 Changes in Levels of Protection

The Sité Health and Safety Representative may authorize a change in
the 1level of protection based on an evaluation of actual field
conditions after consulting with the Health and Safety Coordinator.

New air monitoring data may reveal the presence of concentrations
of organic vapors or other air contaminants above acceptable levels for
the type of respiratory protection being used. If this occurs, the Site
Health and Safety Representative will contact the Health and Safety
Coordinator to evaluate the need to modify the level of protection

required in a particular area and discuss the results of the evaluation

1375.02 101:RTA:algo0225C 18



with the RMT Project Manager. TIf changes in the level of protection are

warranted, the Site Health and Safety Representative will inform the

field personnel and the RMT Project Manager of the changes.

5.3 Work Limitations

. No smoking will be allowed in
. No eating or drinking will be

. All personnel and equipment
properly decontaminated prior

. A minimum of two persons
activities in the work zones.
one subcontractor person.

the work zones.
allowed in the work zones.

leaving the work zones must be
to leaving the site.

will be on-site during work
This may be one RMT person and

1375.02 101:RTA:algo0225C 19



6. SITE CONTROL
6.1 Purpose

The purpose of site control 1is to minimize the transfer of
contaminants from and within the project site. Two contamination
control methods are 1) establishment of work zones at the project site;

and 2) decontamination of field personnel and equipment.

6.2 Work Zones

To prevent the spread of contaminants during the work, an exclusion
zone, contamination reduction zone, and support zone will be delineated.
Figure C-1 shows 1locations of proposed geophysical survey lines

(exclusion zone), decontamination area, and support area.

6.2.1 Exclusion Zone

The exclusion zone 1is the zone where hazardous substances may be
present, based on available information. During field activities at the
project site, the outer boundaries as shown on Figure C-1 for the North
Disposal Area, Landfill Disposal Area, and South Disposal Area are
considered to be the exclusion zones. Temporary exclusion zones will
also be established around drilling rigs (30 to 40 foot radius) during

subsurface investigations beyond the exclusion zones shown on Figure C-

1. All personnel entering these zones must wear the required protective

equipment.

1375.02 101:RTA:algo0225CR 20 Revision 1
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6.2.2 Decontamination Zone
The decontamination zone is a transition zone between contaminated
(or potentially contaminated) and clean zones and serves as a buffer to

reduce the possibility of the clean zone becoming contaminated.

1375.02 101:RTA:algo0225CR 20a Revision 1
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A decontamination pad will be constructed in the location shown on
Figure C-1. The pad will consist of a 30-mil PVC liner, covered with
geotextile fabric and gravel, which will drain to a sump where the
liquid will be collected and pumped into drums for screening and storage
or disposal (refer to Section 7 of the Workplan).

Decontamination of field personnel and equipment will be done in
the decontamination zone.

Field personnel will wear the required personal protection while
working in the decontamination zone. Protective equipment worn in the
decontamination zone will be removed according to the procedures

presented In Section 6.3 before entering the support zone.

6.2.3 Support Zone

The support zone 1s a noncontaminated or clean area. Support
equipment (clean protective equipment, supplies, etc.) will be located
in this 2zone, which will include the RMT trailer or field vehicle.
Normal work clothing is appropriate in this zone.

The location of the support zone and any support facilities will be
determined based on the following factors:

. Wind direction — preferably the support zone should be located
upwind of the exclusion zone.

. Accessibility.

. Support services - electric power supply, roads, drinking
water, etc.
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6.3 Decontamination Procedures

6.3.1 Field Personnel
Decontamination procedures will be as follows:
. Protective outer garments will be removed and placed in

disposable plastic bags at the perimeter of the decontami-
nation zone each time before leaving the decontamination zone.

. Boots will be removed first, then Tyvek® suits, and then outer
gloves.
. For Level C work, respirators will then be removed, and spent

cartridges or —canisters will be removed to <clean the
faceplece. The inner gloves will then be removed.

. Field personnel will wash and dry their hands before leaving
the contamination reduction zone, and used paper towels will
be placed in the disposal bag.

. The plastic bags containing waste materials will be drummed,
screened, and stored on-site with other waste materials or
disposed. (Refer to Section 7 of the Workplan for details
regarding disposal of bagged waste material.)

Clean outer garments will be kept accessible to field personnel in
an area free from potential contamination. Water, soap, and paper
towels will be kept in a clean location for both regular clean-up and
emergency use.,

Potable water for decontamination use will be brought to the site

by the drilling contractor and stored In appropriate portable

containers.

6.3.2 Sampling and Drilling Equipment

Sampling equipment used 1In the field will be decontaminated
following the procedures specified in the Quality Assurance Project
Plan. Any equipment that may come into contact with potentially
contaminated soil or ground water will be cleaned on the decontamination
pad.
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The drilling rig, drilling tools,

vehicles will be cleaned with a
mobilization, and on the decontaminatio

Decontamination 1liquids will be

n

assoclated equipment and other
steam—-cleaner during 1initial
pad when leaving the site.

collected 1In a sump at the

decontamination pad and transferred to drums for screening and temporary

storage or disposal. (Refer to Section 7 of the Workplan for details

regarding disposal of decontamination liquids.)
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7. CONTINGENCY PLAN
7.1 Purpose

This contingency plan provides the emergency information needed
should there be a sudden, life- or health-threatening situation where
work activities are being conducted.

The provisions of the contingency plan are to be implemented
immediately 1in the event of a fire, explosion, or accident which could

threaten human health or the environment.

7.2 Emergency Contacts

Emergency contacts and phone numbers for use in emergency
situations occurring during field activities are as follows:

. City of Algoma

Fire 911
Police 911 or 388-3100
Algoma Memorial Hospital 487-5511

1510 Fremont Street
(See map - Appendix C)
Ambulance (Kewaunee County) 911 or
388-3100

. RMT, Inc., Office
Madison, Wisconsin
Project Manager - Eric Gredell 608-255~2134(work)
608-241-8834(home)

Health and Safety Coordinator-
Christine Hansen 608-255-2134(work)
608-241-5655( home)

Corporate Health & Safety Director-
Jitendra Radia 608-255-2134(work)
608-271-8206( home)

. RMT, Inc., Field Office
Site Health and Safety Representative/
Site Coordinator ~ Thomas Van Biersel Contact via Tom
Romdenne at Algoma
City Hall,
414-487-5205

1375.02 101:RTA:algo0225CR 25 : Revision 1
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. Respondents
Project Coordinator-

Thomas Romdenne 414-487-5205
. USEPA

Project Coordinator/Remedial

Project Manager - Dan Cozza 312-886-7252

. WDNR - Madison
Project Coordinator-
Mark Giesfeldt 608-267-7562

. WDNR - Green Bay 414-497-4040

7.3 Emergency Procedures

If an emergency situation develops at the site, the discoverer will
take the following course of action:

. Notify the proper emergency services (fire, ambulance, police,
etc.) for assistance.

. Notify any other affected personnel at the site.

. Contact RMT and all Project Coordinators to inform them of the
incident as soon as possible.

. Prepare a summary report of the incident for RMT and all
Project Coordinators as soon as possible after the incident.

7.4 Emergency Equipment

Emergency equipment that will be on-site with RMT field personnel
will include the following:

. First aid kit

. Clean water for emergency wash (including eyewash bottles)
. Two-way radios
1375.02 101:RTA:algo0225CR 26 Revigion 1
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8. RECORD KEEPING

8.1 Training Attendance

A copy of each RMT employee's certificate of completion of the 40~
hour Health and Safety Training for Hazardous Waste Sites is maintained
in the RMT Personnel Department in the employee's personnel file. Each
employee retains the original certificate issued.

Site-specific Health and Safety Plan review 1s documented by a
sign-in sheet. The sign-in sheet is maintained by the Health and Safety

Coordinator and a copy is kept in the project file.

8.2 Respirator Fit Test

Coples of respirator fit testing forms containing the RMT
employee's name, test protocol used, respirator tested, and fit test
results are distributed as follows:

. 1 copy to the employee

. 1 copy to their personnel file

. Signed original filed with the Health and Safety Coordinator

8.3 Medical Certification

The Dean Clinic, 1313 Fish Hatchery Road, Madison, Wisconsin,
maintains each RMT employee's medical testing records. A certification
of medical fitness to wear a respirator and perform required job
functions, and any work restrictions is sent by the physician to the RMT

Personnel Department and is kept in the employee's personnel file.
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8.4 Air Monitoring Results

Measurements of airborne contaminant concentration levels using the
HNU or OVA or combustible gas and vapor monitor will be recorded by the
person making the readings in the field log book noting the date, time,
location, work task being performed, concentration level measured, and

any observations.

8.5 Site Entry Log

Access to the site will be documented in a site entry log noting
the person's name, company or agency affiliation, date, time entered the
site, and time exited the site. The RMT Site Coordinator will be

responsible for maintaining the log.
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1. INTRODUCTION

RMT Bealth and Safety Policy Statement

The personal health and safety of each RMT employee is of primary
importance to RMT management, The prevention of work-related injuries
and 1llnesses is of such consequence that it will be given precedence
over operating productivity whenever necessary. Management will provide
and require the use of facilities and protective equipment necessary to
help protect employee health and safety.

RMT has established and implemented a health and safety program. To
be successful, this program must embody the proper attitudes toward
injury and illness prevention from supervisors and employees.
Cooperation among employees in health and safety matters will help
preserve an effective program.

The objective of RMT's health and safety program is to reduce work-
related accidents, illnesses, and Injuries to a minimum. Our health and
safety program includes the following:

. Providing the required safeguards.

. Implementing a program of health and safety reviews to identify
and minimize unsafe working conditions, to control and protect
against hazards, and to comply with applicable health and
safety standards for every job.

. Training employees in safe work practices.

. Providing appropriate personal protective equipment and
instructions for its proper use and care.

. Developing and enforcing health and safety rules and requiring
employee compliance with these rules as a condition of
employment.

. Investigating accidents promptly and thoroughly to identify the
cause and to correct the problem to prevent recurrence.
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AMT recognizes that the responsibilities for health and safety are
shared as follows:

. RMT accepts the responsibility for leadership of the health and
safety program, for its effectiveness and improvement, and for
providing the safeguards required to ensure safe working
conditions.

. Sipervisors are responsible for maintaining the proper
attitudes toward health and safety in themselves and in those
tnhey supervise, and for ensuring that operations are performed
with regard to the health and safety of the personnel involved,
including themselves,

. Employees are responsible for cooperating with all aspects of
the health and safety program, including complying with
applicable procedures, rules, regulations, and guidelines; and
for continually practicing safety while performing their
duties.

The RMT Health and Safety Manual provides only one of the tools
necessary to achieve our above-mentioned objectives. It cannot, by
itself, ensure a safe and healthful work environment. Each of us must
take the responsibility of conducting our work in a manner that ensures
our own well-being and that of our fellow workers, clients, and the
general public,

RMT expects employees to follow the health and safety requirements

and guidelines included in the manual and other associated documents.

Pk B,

Brooks Becker, Ph.D.
President
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American Burdick & Jackson
Material Safety Data Sheet

emergency telephone no. __312/973-3600 (American Scientific Products) MATERIAL SAFETY

chemtrec telephone no ___800/424-9300 DATA SHEET

information telephone no. _616/726-3171 (American Burdick & Jackson)

. ldentification METHANOL

chemical name Methanol molecular weight __32.04

chemical amily Alcohol formuta CHyO

synonyms Carbinol, Methyl Alcohol, Wood Alcohol

DOT proper shipping name _Methyl Alcohol or Methanol

DOT hazard class Flammable Liquid

DOT identification no. UN1230 CAS np. 67-56-1

Il. Physical and Chemical Data

boiling point, 760mm Hg. _64.7°C treezing point -97.7°C evaporation rate (BuAc=1)ca s

vapor pressure at 20 C - 87 mm Ha__  vapor density (air=1) — 111 solubility in water (@ 20°C complete

%, volatiles by volume ____ca 100 speciic gravity (H,0 = 1) @ 20°C 0.792 __ qaniity Stable

hazardous polymerization Not expected to occur,

appearance and odor A clear r iquid with ight alcoholic odor.

conditions to avoid Heat, sparks, open flame, open containers, and poor ventilation.

materials 1o avoid Strong oxidizing agents and reactive metals which will displace
hydrogen.

hazardous decomposition products Incomplete combustion can generate carbon monoxide and other toxic _

vapors such as formaldehyde.

l. Fire and Explosion Hazard Data

fiash point. (test method) 12°C (Tag closed cup) _ autoignition temperature 385°C
flammable timits in air % by volume: lower limit §.0 upper limit 36,5
unusual fire and explosion hazards —____May burn with an invisible flame, Mixtures with water as low as 219%

by volume are still flammable (flash point below 37.8°C). Under some
circumstances can corrode certain metals, including aluminum and
zinc, and generate hydrogen gas.

extinguishing media Carbon dioxide, dry chemical, alcohol foam, water mist or fog.
special fire fighting procedures Wear full protective clothing and self-contained breathing apparatus.

Heat will build pressure and may rupture closed storage containers.
Keep fire-exposed containers cool with water spray.

IV. Hazardous Components

Methanol % ca 100 T ___200 ppm CASno. _67-56-1

American Burdick & Jackson’s Disclaimer: ~The information and recommendations presented heremn are based on sources believed 10 be
refiable as of the date hereof. Amernican Burdick & Jackson makes no representation as to the completeness 0r accuraCy (hereof. it is the user’s responsibility
10 determine the product's suitabiity 1or its intended use. the product's safe use. and the product's proper disposal. No representations or warranties not
expressly set forth herein are made hereunder, whether express or smplied by operation of law or otherwise, including. but not limited 10 any implied warranties
ot MERCHANTABILITY OR FITNESS. American Burdick & Jackson neither assumes nor authorizes any other person 1o assume for it, any other or ADDITIONAL
LIABILITY OR RESPONSIBILITY resulting from the use of. or reliance upon. this information.

ee
tecse-. H H Subsidiary of American 1053 South Harvey Street
sett American Burdick & Jackson Hospial Supply Corporation  Muskegon M1 19442

WE: Qe g = 0 Y (\a:d (/;q&



e e rltn s ——

- mia o

V. Health Hazards

Qccupational Exposure Limits Concentration Immediately Dangerous
10 Health
OSHA 8-hour PEL -~ 200 ppm
Ceiling - not listed OSHA/NIOSH 25,000 ppm
Peak - not listed
ACGCIH  TLV-TWA - 200 ppm Odor Threshold
TLV-STEL - 250 ppm
(15-min) NSC & OHS 10 ppm
NIOSH 2000 ppm
NIOSH TLV-TWA - 200 ppm
TLV-C - 800 ppm

Positive mutagen (RTEC) '
Primary Routes of Entry

Methanol may exert its effects through inhalation, skin absorption, and ingestion.

JIndustrial Exposure: Route of Exposure/Signs and Symptoms

Inhalation:

Eye Contact:

Skin Contact:

Exposure can cause drowsiness and intoxication, headache, visual
disturbance leading to blindness, coughing and shortness of breath,
collapse and death at high concentrations.

Liquid can cause moderate burning, watering, swelling, and redness;
high vapor concentration (greater than 2000 ppm) may cause same
symptoms.

This substance may be absorbed through intact skin and produce
toxic effects. Extensive, repeated and/or prolonged skin contact
can cause burning, itching, redness, or blisters.

Causes burning of the gastrointestinal tract and toxic effects.

Ingestion:
Swallowing more than 2 ounces of methanol can cause death.
Effects of Overexposure

Mild poisoning is

characterized by fatigue, nausea, headache; and delayed visual

blurring. Moderate intoxication results in severe depression. Temporary or permanent
blindness may follow in 2-6 days. In severe poisoning, symptoms progress to rapid,
shallow respiration, cyanosis, coma, hypotension, dilated pupils, and visual disturbance.
Death may result from respiratory failure.

Preclude from exposure those individuals with diseases of eyes, liver, kidneys, and

lungs.



vi.

Emergency First Aid

Inhalation:

Eye Contact:

Skin Contact:

Ingestion:

Note to Physician

Immediately remove to fresh air. If not breathing, administer
mouth-to-mouth rescue breathing. !f there is no pulse administer
cardiopulmonary resuscitation (CPR). Contact physician
immediately.

Rinse with copious amounts of water for at least 15 minutes. Get
emergency medical assistance.

Filush thoroughly for at least 15 minutes. Wash affected skin
with soap and water. Remove contaminated clothing and shoes.
Wash clothing before re-use, and discard contaminated shoes.
Get emergency medical assistance.

Call local Poison Control Center for assistance. Contact physician
immediately. Never induce vomiting or give anything by mouth
to a victim unconscious or having convulsions.

In case of ingestion or massive inhalation, observe victim as an inpatient because
slow metabolism causes a latent period of 24 hours between exposure and acidosis

and blindness.

Safety Measures and Equipment

Ventilation:

Respiratory:

Eyes:

Skin:

Adequate ventilation is required to protect personnel from exposure
to chemical vapors exceeding the PEL and to minimize fire hazards.
The choice of ventilation equipment, either local or general, will
depend on the conditions of use, quantity of material, and other
operating parameters.

Use approved respirator equipment. Follow NIOSH and equipment
manufacturer's recommendations to determine appropriate
equipment (air-purifying, air-supplied, or self-contained breathing
apparatus).

Safety glasses are considered minimum protection. Goggles or
face shield may be necessary depending on quantity of material
and conditions of use.

Protective gloves and clothing are recommended. The choice
of material must be based on chemical resistance and other user
requirements. Generally, neoprene or rubber offers acceptable
chemical resistance. Individuals who are acutely and specifically
sensitive to methanol may require additional protective equipment.



Storage:

Other:

Vil. Spill and Disposal Data

Spill Control:

Waste Disposal:

Revision Date: 1/85

Methanol should be protected from temperature extremes and
direct sunlight. Proper storage of methanol must be determined
based on other materials stored and their hazards and potential
chemical incompatibility. In general, methano! should be stored

in an acceptably protected and secure flammable liquid storage
room.

Emergency eye wash fountains and safety showers should be
available in the vicinity of any potential exposure. Ground and
bond metal containers to minimize static sparks.

Protect from ignition. Wear protective clothing and use approved
respirator equipment. Absorb spilled material in an absorbent
recommended for solvent spills and remove to a safe location
for disposal by approved methods. If released to the environment,
comply with all regulatory notification requirements.

Dispose of methano! as an EPA hazardous waste. Hazardous waste
numbers: U154 (ignitable); D001 (ignitable).

KEY

ca  Approximately STEL Short Term Exposure Level
na Not applicable TLV Threshold Limit Value

C Ceiling TWA Time Weighted Average
PEL Permissable Exposure Level BuAc Butyl Acetate

NSC National Safety Council ("Fundamentals of Industrial Hygiene", 1983)
OHS Occupational Health Services ("Hazardline")



SUNNYSIDE CORPORATION

225 CARPENTER AVE

WHEZLING, ILLINOIS 60090

(312) 541-5700

EMERGENCY TELEFPHONE (312) 541-5700 (3:2) £31-24!5 (312) 394-2599

PRODUCT CLASS: AROHATIC HYDROCAREON MANUFACTUREZER'S CODE: 2822

TRADE NAME:  XYLENE CXYLDL)

-------------- SECTION 2 HAZARDOUS INGREDIENTS- = = =« = = = = - -

INGREDIENT PERCENT TLV LEL VAPDR PRESSURE

XYLENE 1002 100 PPM 1.0% 6 MM HGR&8 DG.(F)

BOILING RANGE:280-285 DG. (F) VAPOR DENSITY:HEAVIER THAN AIR
EVAPORATION RATE: SLOWER THAN ETHER X4 VOLATILE BY VOLUME: 100X
WEIGHT PER GALLON: 7.25 LBS.

FLAMMABILITY CLASSIFICATION: FLAMMABLE LIQUID-CLASS IC
FLASH POINT: 80 DG.(F) TAG CLOSED CUP

LOWER EXPLOSIVE LIMIT: 1.0%

EXTINGUISHING MEDIA: CARBON DIOXIDE,FOAM,DRY CHEMICAL.WATER SPRAY. DO NOT US:
DIRECT WATER STREAMiIT WILL SPREAD FIRE.

UNUSUAL FIRE AND EXPLOSION HAZARDS: DO NOT STORE OR MIX WITH STRONG OXIDANTS.
SPECIAL FIRE FIGHTING PROCEDURES: USE AIR-SUPPLIED RESCUE EQUIPMENT FOR
ENCLOSED AREZAS. COOL EXPOSED CONTAINERS WITH WATER.

-------------------------- SECTION S5 HEALTH HAZARD DATA-—==—=c=—ec——coacomomooan

THRESHOLD LIMIT VALUE: 100 PPM (ACGIH,1980)

EFFECTS OF OVEREXPOSURE: BREATHING HIGH VAPOR CONCENTRATIONS MAY RESULT IN
MILD DEPRESSION,CONVULSIONS OR LOSS OF CONSCIOUSNESS. CONTACT MAY IRRITATE
SKIN OR EYES. '

EMERGENCY AND FIRST AID PROCEDURES: IF OVERCOME BY VAPORS, MOVE PATIENT TO
FRESH AIR AND CALL A PHYSICIAN. APPLY ARTIFICIAL RESPIRATION, IF NECESSARY.
FOR SKIN DR EYE CONTACT. FLUSH WITH COPIOUS QUANTITIES OF WATER. GET MEDICAL
ATTENTION. IF SWALLOWED, DO NOT INDUCE VOMITING. CALL A PHYSICIAN.

CONTINUED DN PAGE 2
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STABILITY: STABLE

CONDITIONS TO AVOID: HEAT,SPARKS AND OPEN FLAME.

INCOMPATABILITY (MATERIALS 70 AVOID): STROMG DXIDIZING AGENTS LIKE LIQUID
CHLORINE OR CONCENTRATED OXYGEN.

HAZARDOUS DECOMPOSITION PRODUCTS: THERMAL DECOMPOSITION MAY YIELD CARBON
MONOXIDE.

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.

STEPS TO BE TAKEN IN CASE MATERIAL IS SPILLED OR RELEASED: REMOVE IGNITION
SOURCES.EVACUATE AREA,AVDID BREATHING VAPOR OR CONTACT WITH LIQUID. RECOVER
FREE LIQUID OR STOP LEAK IF POSSIBLE. DIKE LARGE SPILLS AND USE AESORBENT

MATERIAL FOR SMALL SPILLS. KEEP SPILLED MATERIAL OUT OF SEWERS.DITCHES AND

BODIES OF WATER.

WASTE DISPOSAL METHOD: INCINERATE UNDER SAFE CONDITIONS:DISPOSE OF IN ACCOR-
DANCE WITH LOCAL.STATE AND FEDERAL REGULATIONS.

RESPIRATORY PROTECTION: APPROPRIATE VAPOR CANISTER:SELF-CONTAINED BREATHING
APPARATUS OR SUPPLIED AIR HOSE MASK IF NEEDED.

VENTILATION: SUFFICIENT,IN VOLUME AND PATTERN,TO KEEP WORKROOM CONCENTRATION
BELOW CURRENT APPLICABLE 0SHA SAFETY AND HEALTH REQUIREMENTS. SEE SECTION Il.

PROTECTIVE GLOVES: RUBEBER OR NEOPRENE.
EYE PROTECTION: CHEMICAL SAFETY GOGGLES.
OTHER PROTECTIVE EQUIPMENT: IMPERVIOUS CLOTHING OR BOOTS,IF NEEDED.

HANDLING AND STORING: KEEP AWAY FROM HEAT,SPARKS AND OPEN FLAME.
KEEP CONTAINERS CLOSED WHEN NDT IN USE.

DEPT. OF LAPOR STORAGE CATEGORY: FLAMMABLE LIQUID-CLASS IC
OTHER PRECAUTIONS: AVOID EYE CONTACT. AVOID PROLONGED OR REPEATED CONTACT

WITH SKIN, WASH SKIN WITH SOAP AND WATER AFTER CONTACT. GROUND CONTAINERS
WHEN TRANSFERRING LIQUID.

\ ) (LAST PAGE)



MATERLIAL SArEiY wvAlA oncoccol
ESSENTIALLY SIMILAR TO OSHA FORM 20
DATE OF PREP 0S5 01 81

SUNNYSIDE CORPORATION

225 CARPENTER AVE

WHEELING., ILLINOIS 60090

(312) 541-5700

EHERGENCY TELEPHONE (312) 541-3700 (312) 831-2415 (312) 394-259%99

PRDDUCT CLASS: PETRDLEUH HYDRDCARBDN MANUFACTURER'S CODE: 800

- TRADE NAME: »VH&P-NAPHTHA e e e e e

-------------- SECTION 2 HAZARDDUS INGREDIENTS= = = = = = - - - -

INGREDIENT PERCENT TLV LEL VAPOR PRESSURE

VM&P NAPHTHA : 100% 400 1.2% S0 MM HGe20 DG. (C)

BOILING RANGE:240-290 DG. (F) VAPOR DENSITY:HEAVIER THAN AIR
EVAPORATION RATE: SLOWER THAN ETHER 4 VOLATILE BY VOLUME: 100%
WEIGHT PER GALLON: 6.13 LBS.

FLAMMABILITY CLASSIFICATION: FLAMMAELE LIQUID CLASS IB
FLASH PDINT: 54 DG.(F) TAG CLOSED CUuP

LOWER EXPLOSIVE LIMIT: 1.2%

EXTINGUISHING MEDIA: CAREON DIOXIDE.FOAM.DRY CHEMICAL,WATER SPRAY. DO NOT US:
DIRECT WATER STREAM;IT WILL SPREAD FIRE.

UNUSUAL FIRE AND EXPLOSION HAZARDS: DO NOT STORE OR MIX WITH STRONG OXIDANTS.
SPECIAL FIRE FIGHTING PROCEDURES: USE AIR-SUPPLIED RESCUE EQUIPMENT FOR
ENCLOSED AREAS. CDOL EXPOSED CONTAINERS WITH WATER.

THRESHOLD LIMIT VALUE: 400 PPM (EXXON CO..USA)

EFFECTS OF OVEREXPOSURE: BREATHING HIGH VAPOR CONCENTRATIONS HAY RESULT IN
MILD DEPRESSION,CONVULSIONS OR LOSS5 OF CONSCIDUSNESS. CONTACT MAY IRRITATE
SKIN OR EYES.

EMERGENCY AND FIRST AID PROCEDURES: IF OVERCOME BY VAPORS, MOVE PATIENT .TO
FRESH AIR AND CALL A PHYSICIAN. APPLY ARTIFICIAL RESPIRATION, IF NECESSARY.
FOR SKIN OR EYE CONTACT., FLUSH WITH COPIOUS QUANTITIES OF WATER. GET MEDICAL
ATTENTION. IF SWALLOWED., DO NOT INDUCE VOMITING. CALL A PHYSICIAN.



STABILITY: STAELE
CONDITIONS TO AVOID: HEAT,SFARKS AND OPEN FLAME.

INCOMPATABILITY (MATERIALS TO AVOID): STRONG DXIDIZING AGENTS LIKE LIQUID
CHLORINE OR CONCENTRATED OXYGEN.

HAZARDOUS DECOMFOSITION PRODUCTS: THERMAL DECOMPOSITION MAY YIELD CAREON
MONOXIDE.

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.

—— -

------------ —=—=2e-~-SECTION 7 SPILL OR LEAK PROCDURES=m=mr=mme--eem—eeee—ae———

STEPS TO BE TAKEN IN CASE MATERIAL IS SPILLED OR RELEASED: REMOVE IGNITION
SOURCES,EVACUATE AREA,AVOID BREATHING VAPOR OR CONTACT WITH LIQUID. RECOVER
FREE LIGUID OR STOP LEAK IF POSSIBLE. DIKE LARGE SPILLS AND USE ABSORBENT
MATERIAL FOR SMALL SPILLS. KEEP SPILLED MATERIAL OUT OF SEWERS.DITCHES AND
BODIES OF WATER.

WASTE DISPOSAL METHOD: INCINERATE UNDER SAFE CONDITIONS;DISPOSE OF IN ACCOR-
DANCE WITH LOCAL,STATE AND FEDERAL REGULATIONS.

RESPIRATORY PROTECTION: APPRDPRIATE,VAPUR CANISTER,SELF-CONTAINED EREATHING
APPARATUS OR SUPPLIED AIR HOSE MASK IF NEEDED.,

VENTILATION: SUFFICIENT,IN VOLUME AND PATTERN,TO KEEP WORKROOM CONCENTRATION
BELOW CURRENT APPLICABLE OSHA SAFETY AND HEALTH REQUIREMENTS. SEE SECTIDN I1I.

PROTECTIVE GLOVES: RUBEER OR NEOPRENE.
EYE FROTECTION: CHEMICAL SAFETY GOGGLES.

DTHER FPROTECTIVE EQUIPMENT: IMPERVIOUS CLOTHING OR BOOTS,IF NEEDED.

HANDLING AND STORING: KEEP AWAY FROM HEAT,SPARKS AND OPEN FLAME.
KEEP CONTAINERS CLOSED WHEN NOT IN USE.

DEPT. OF LABOR STORAGE CATEGORY: FLAMMABLE LIGUID CLASS IB
OTHER PRECAUTIONS: AVOID EYE CONTACT. AVOID PROLONGED OR REPEATED CONTACT

WITH SKIN. WASH SKIN WITH SOAP AND WATER AFTER CONTACT. GROUND CONTAINERS
WHEN TRANSFERRING LIQUID.

\ (LAST PAGE)
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Mallinckrodt
Material Safety Data

Emergency Phone Number: 314-982-5000

f
v
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Mallinckrodt provides the information contained harein in good faith but
makes no representation as Lo its coinprehenslveness or accuracy.
Individuals receiving this informulion niust exercise their independent
Jjudgment in determining its appropriateness for & particular purpose.

y b
At
e b

Mallinchrodt makes no represenistions, or warranties, cliher eapress or
implled, of merchantablilty, flacss for 8 particular pur pose with respect to
the lnformation set furth hereln or to the product 1o which the lnformailon
relers. Accordingly, Malllackrodt will nut be responsible fur damages
resulting (rom use of or rellance upon this informailon.

Mallisckzodt, Inc., Science Producis Division, P O. Boa M, Pasis, KY 43061,

FORMALDEHYDE
PRODUCT IDENTIFICATION:

Synonyms: Formaldchyde solvtion; Formaldehyde 37%; Formalin;
Morbicid Acid

Formula CAS No.. 50-00-0
Molecular Weight: 30.03
Chemical Formula: CH0

Hazardous Ingredicats:
CAS # 67-56-1 Mcthanol (10-15%)
50-00-0 Formaldchyde (37%)

EC sU

DANGER! MAY BE FATAL IF SWALLOWED.

HARMFUL IF INHALED OR ABSORBED THROUGH SKIN.

PUSSIME CANCER HAZARD BASED ON TESTS WITH LABORATORY
ANIMALS. EXPOSURE MAY CREATE A CANCER RISK. CAUSES
IHRITATION TO SKIN, EYES AND RESPIRATORY TRACT. MAY
CAUSE BLINDNESS. COMBUSTIALE.

Keep sway from heat, sparks and flame.
Avoid breathing vapor.

Keep containes closed.

Use only with adequate veatilation.
Wash thoroughly after handling.

EMERGENCY/FIRST AID

In ail cases call & physician. I swallowed, induce vomiting
immediaicly by giving two glasses of water and sticking finger down
throat. Never give anything by mouth to an unconscious person. If
inhaled, remove 1o [resh air. I not breathing, give anificial
respiration. If breathing is difficult, give oxygea. la case of

contact, immediately Nlush skin or eyes with pleaty of water for at
lcast 1S minutes.

SEL SECTION .

DOT Hazard Class: ORM-A

SECTION] Physicel Data

Appearance: Clear, coloriess liquid.

Odor. Pungent.

Solubility: Infinite in waicr.

Boiling Point: 96°C (205°F)

Mching Point: -15°C (5°F)

Specific Gravity (water=1): 1.08

Vapor Density (Ais=1). 1.04

Vapor Pressure (mm Hg): No information found.
EBvaporstion Rate: No information found.

SECTION 2 Fire snd Explogion Information

Fire:

Combustible Liquid!

Flashpoint:60°C (140°F) (10% Mecthanol)

Autoignition temperature: 300°C (S72°F)

Flammable limits in sir, % by volume:

k7.0 wel?

Gas vaporizes readily from solution and is flammable in air.

Explosion:
Above flash point, vapor-air mixtures are cxplosive within
Nammable limits notcd above.

Fire Extinguishing Media:

Water spray can be used to extinguish fires and cool fire-exposed
containers. Waler spray may be used 10 keep fire cxposed
coatainers cool,

Special Information:

1n the event of & fire, weag full protective clothing and
NIOSH-approved scllconiained breathing apparatus with full
facepicce operaied in the pressure demand or other positive
pressure mode. Water may be uscd to flush spills away from
exposures and 10 diluie spills 1o non-flammable mixtures.

NFPA Ratings: Health: 2 Flammability: 2 Reactivity: 0

SECTION3 Reactivity Data

Stabllity;
Siable under ordinary conditions of usc and storge.

Hazardous Decomposition Products:
If involved in a fire, irrilating gascous formaldchyde and carbon
monoxide may be rclcased.

Hazardous Polymerization:

Trioxymethylene precipitaie can be formed on long standing st
vesy low lemperatures. Nonhazardous polymerization may occur st
low icmpenaturcs, forming parsformaldchyde, a white solid.

Incompatibllities:

Incompatible with oxidizing sgenis and alkslics. Reacis
explosively with nitrogen dioxide at ca. 180°C (136°F). Reacts
-violeatly with perchloric acid, perchloric scid-aniline mixtures,
snd nitromethanc. Reaction with hydrochloric acid may form

bis~chloromeibyl ciher, an OSIA regulaicd carcinogen.

| { i

Veatilate arca of leak or spill. Remove all sources of

ignitloa. Qican-up personac! require protective clothing and
respirstory protection from vapors. Oaly specially trained or
qualificd personnel should handle the emergency. Do not flush

10 sewer or surface waters. Can be absorbed on incrt malcrial

and disposcd as hazardous waste in 8 RCRA spproved facility or
dissolved in an appropriatc combustible solvent and atomized in

a RCRA approved chemical incinerator equipped with an
sficibumer.  Reponable Quantity (RQ) (CWA/CERCLA): 1000
tbs. Formaldchyde 5000 Ibs. Mcthanol

Ensurc compliance with ocal, statc and fcderst reguiations.

Ellcctive Date: 10-15-86 Superscdes 08-23-85

FORMALDEHYDE



Effc...ve Datc: 10-15-86 Supcrsedes 08-23-85

FOKMALDEHYDE

LCIION § lealth Mesacd loformat
A. EXPOSURE / HEALTH EFFECTS

labalatioa:

May causc sore throat, coughing, and shoriness of breath. Causes
irzitation 10 the respiratory tract. May be fatal ia high
concenlrations.

Ingestion:

Caa causc severe abdominal paia, violeot vomiting, headache, 8ad
diarrhea. Larger doses may produce decreased body tempersiure,
pain in the digestive tract, shaliow scspination, weak irregular

pulse, unconsciousacss and death. Mcibanol compoacat affects the

opiic acrve and may cause blindness.

Skia Coatact:

Toxic. May cause irrilation 10 skia with redncss, pais, and
possibly bumns. Skia absorplioa may occur with symploms
panlicling those from ingestioa.

Eye Contact:

Vapors cause istitation 10 the cyes with redacss, paln, and
blurred vision. Higher conceairsiions or splashes may cause
irrevensible cye damage.

Chronic Exposure:

Frequent or proloaged exposure 10 formaldchyde may cause
hypersensitivity leading 10 contact dermititis. Repeaied or
prolonged skin contact with formaldchyde may cause an allcrgic
reaction in some people. Vision impairment and ealargement of
hiver may occur (rom methanol componeat. Formaldehyde is &
suspecied carcinogen (positive animal inhalation studics).

Aggrevation of Pre-existlag Coadltlons:

Persons with pre-cxisting skia disorders or cyc problems, or
impaired liver, kidney of respiratory funclion may be more
suscepiible 10 the elfccis of the substance,

B. FIRSTAID

lnhalution:

Remove 10 [resh air. If not breathing, give artificial
respintion. If breathing is dilficull, give oxygea. Call a
physician. '

Ingestion:

} svallowed, induce vomiting immediaicly by giving two
plasscs of water and sticking finger dowa throat. Never give
snything by mouth 1o an uncoascious persoa. Call physicias
immedisicly.

Skia Exzposure:

1a case of contact, immedlaicly Nush skin with pleaty of water
for at least 15 minuies whike removing contaminated cloihing
and shocs. Wash clothing before reuse. Thoroughly cleaa shoes
before reuse. Get medical aticntion lmmediately.

Eye Exposure:

Wash cyes with plcaty of waier for st least 1S minutes, lifiing
lowes and upper cyclids occasionally. Gcl medical atteation
immediately.

C. TOXICITY DATA  (RTECS,1982)

Formaldehyde: Onal rat LDSO: 800
ln./is Skia rabbit LD5: 220 mg/kg. lahalatioa rat LCSG: $90

mg/m” Multation refereaces cited. Reproductive

ellccis cited.  Tumorigenle elfects cited. Carcinogenkc
detcrminstion (Formaldchyde gas): Sulficient evideace ia
snimals - Inadequate evidence in humsas (IARC Supplement 4,
1982 Catcgory 2B) Listed la the NTP 41b Annval Reoont on
Carcinogeng: May reasonably be anticipated 10 be a

carcinogen. Mcthanol: Mutation references cited and
reproductive cffects clied.

SECTION 6 Occupntional Control Messurss

Alrborne Exposure Limits:
Formalehyde:
-OSHA Permissible Bxposure Limit (PEL):
3 ppm (TWA); 5 ppm Ceiling; 10 ppts Pcak
-ACGIH ‘Threshold Limit Value (11LV):
1 ppm (IWA) 2 ppm (ST12L) Listed in Appendix
A2 a5 Industrial Substances Suspect of Carcinogenic
Potential for Man.
Methsnof:
-OSUHA Permissible Exposure Limis (PLL.): 200 ppm (TWA)

Ventllation System:

A sysicm of local and/or gencral exhaust is recommended 10 keep
employce cxposurcs below the Alrborne Exposure Limits. Local
cahaust veatilation is geacrally preferred becausc it can coatrol
the emissions of the coataminant at its source, preventing
dispersion of i Into the geaersl work arca. Please sefcrto the
ACGIH document, *ladustrial Veatilation, A Manual of
Recommended Practices®, most receat editloa, for details.

Personal Resplrators: (NIOSH Approved)
1 the TLY ls cxcecded, wear a supplicd air, full-facepicce
respirator, alriacd hood, or sclf{-contained breathing apparatus.

Skin Protection:
Wear impervious proicciive clothing, including boots, gloves, lab
coal, aproa or covenalls 10 prevent skia coatact.

Eye Protection:

Use chemical safety goggics and/or & full (ace shicld where
splashing is possible.Coatact lenses should not be worn whea
working with this matcrial. Malintaia cys wash fountain and
quick-dreach facilitics in work arca.

SECTION 7 Storaee and Spsxial Informution

Keep in 8 tightly closed coatsines. Protect against

physical damage. Owtside or detached stonage is prelerred. lnside
storage should be ia a standard lammable liquids storage room or
cabincl. Scparsie from oxidizing matcrials. Siorage snd usc arcas
should be No Smoking sreas. Wear special prolective equipment
(Scc. 6) for malntaineace break-in or where cxposurcs may excced
established cxposure levels. Wash haads, face, forcarms and neck
whea cxiting restricied arcas. Shower, disposc of outer clothing,
change 10 clcan garmeats at the cad of the day. Avoid
cross~coataminalion of sirect clothes. Wash hands before caling snd
40 not cat, drink, of smoke in workplace.

0000000000000 0000000000000000000000050000220000005303030000000
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-ACGIH Thicshold Limit Value (ILV): 200 ppia (FWA) 250 ppm (STEL) skin



BENZENE

Hageziel Safecy Date Sheet
Esergency Telephone Number
3{6-9!2-5000

Mallinckrods 29

Kallinckrode Inc.

Sclence Products Division
P.O. Box M

Paris, Kentucky 40361

Effeciive Date: 11-05-8%
LRODUCT IDENTIFICATION;

S nonyws:. Benzol; rarbon oil; coal naphtha

Forsula CAS No.: i1-43-2 Molecular Weighe: 78.11
Hazardous ln*r-dlcntu:
..

Cheaical Formuls: CgHg
Not applical

PRECAUTIONARY HEASURES

DANGER! EXTREMELY FLAMMABLE. CANCER MAZARD. OVEREXPOSURE MAY CREATE CANCER RISK.
HARNFUL 1F SWALLOVED, INWALED OR ADSORBED THROUGH SKIN. MAY AFFECT BLOOD SYSTEM.

Keep svey from heat, sparke and flase.

Do not get in eyes, on skin, or on clothing.
Avold bresthing vapor.

Keep contalner closed.

Use vith adequate ventilstion.

Wash thoroughly after handling.

EMERCENCY/FIRST AID

If inhaled, resove to fresh alr. 1f not breathing, give artificial respiration. If
bieasthing 1s difficult, give oxygen.

Aspiration hazard.

1f swalloved, DO NOT INDUCE VORITING! Give large quantities of wvater or milk if
availsble Never give anything by mouth to an unconscious person.

In case of contact, fmmedistely f{ulh skin or eyes with plenty of water for at
least 15 minutes. :
In sll ceses call & physician.

SEE SECTION 5.

DUT Hazard Class: Flammable Liquid

Bhysical Dasa SECTION 1
Appearance: Clear, colorless liquld.
Odor: Sweest, srometic odor.

Solubllicy: 0.1 5/100 g water @ 20°C (68°F).
Bolling Point: 80°C (176°F). Vapor Density (Alx-1):2.7

Helting Point: 5.5°C (41.9°F). Vapor Pressure (ma lg):100 @ 26°C
(719°F).

Specific Gravity: 0.48 Eveporation Rate:(ether-1) 2.8

.2.
Eixe and Explosion SECTION 2
Informatien
Fire: Ixtremely flemmable liquid.
. Flashpoinc: -11°C (12°F) (cC).
Flammable limits, in air, 8 by volume:
lel: 1.3; uel: 7.1
Autofgnition temperature 362°C (1044°F).
Explosion: Above flash point, vapor-sir sixtures ara explosive

vithin flassable lisits noted above.

Fire Exntinguishing Medis: Dry cheaical, foam or carbon dioxide. Vater spray

may be used to keep fire exposed containars cool.

In the event of & (ire, vear full protective
clothing and NI1OSH-approved self-contsined bresthing
apparatus with full faceplece opersted in the
ressure deaand or other positive :runuuro wode.
;h 8 highly flammable liquid must be kept fros
sparks, open [lame, hot surfaces, and s}l sources of
heat and ignition., Vapors can flow along surfaces
to distant fgnition source snd flash back.

Beactivity Data SECTION 3

Stabilicy: Stable under ordinary conditions of use and storage.

Special Informaticn:

Hazardous Decomposition
Products: Toxic geses and vapors say be released 1f involved
in & fire.

Hazardous Polymerization: This substance doss not polymerize.

Incompatibilicies: Stzong oxidizers such as permangsnste, czone,
sulfuric scid, potassiua, chroafc anhydride, snd

nitric acid,

Leak/Spill Dispossl Information  SECTION &

Parsons not vearing protective equipment or clothing should bs restricted (rom area
of -glll until clean-up has baen completed. Venttlate and dike ares of leak or
spill. Remove all sources of Ignition. Clean-up personnsl reguire protective
clothing and respicrstory protection from vapors. Contain and recover liquid when
possible. Collect as hazardous vasts and etomize in a sultable RCRA approved
combustion chamber, or sbsorb with versfculite, dry sand, earth or simil.r materisl
for dispossl as hazerdous waste in a RCRA aspproved tacility. Do not {lush te
sever|

Reportable Quantity (RQ)(CWA/rFRCIAY : 1000 1bs.

Ensure compliance vith local, state and federal regulations.

ni (‘)/.
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TeaVrh Uaw - 8 % f.orc.ed-o :r""(,'; «
s sapoauresnsalin Efgects
Inhslation: Acute poisoning say cause dizziness, veakness,
headache, nsuses, visual blurring, sbnormal
respiretion, collapss. May slso ceuse liver aid kidney
dasage.
Ingestion: Moy causs headache, abdominal pain, dizziness, nausea,
‘u{lnlll, unconsciousneas.

Skin Contact: Irritsnt. Can be sbsorbed through the skin. Contsct
effects may Include redness, irritacion, scaling,
cracking, sdems and blistering.

Eye Contact: Severs irritent. Effects may {)cluda jrrication,
redness and eye damags.

Chronic Exposure: Benzens is & rcccsnl:od leukemogen. Other chronic
effects may include hesdache, loss of appetite,
drowsiness, nervousness, blood cell changes, pallor,
stnorasl bleeding, bone marvow aplasiae.

Aggravation of
Pre-existing Conditions: Porsons with pre-existing skin disorders or esye
problens, or ispsired liver, kiduey or respiratory

funccion may be more susceptible to the effects of the

substance.
B, FIRST ALD
Inhalastion: Remove to fresh sir. If not breathing, give artificial
respiration, 1f bresthing &s difficule, give oxygen.
CnlY s physiclan.
Ingestion: Aspire.ion hazard. 1f swallowed, DO NOT induce

voaliing. Cive large quantities of vater or wilk {f
nvallobfn. Cal) a physician {mmedfately. Never give
anything by south to an unconscious person,

Skin Exposure: In case of contact, lmmediately flush skin vith plenty

of watear for at least 15 minutes vhile removing

contaminated clothing and shoes. Vash clothing before
reuss. Call a physician immedfataly.

Ussh eyes with plenty of vater for at lcast 1% minutes,
ll(lln? lover and upper e¢yslids occasionally. Cet
sedical attentinn immedistely.

Etye Exposure:

G TSXICITX SAIA

Inheletion rat LC50: 10000 pym/7H.

Orel rat LD30: &894 n;/kg.

Irritstion dace: ekin rebdbic: 13 mg/24H open wild.

Eye cabbit: 2 wg/24H severas.

Yutation references cited.

Reproductive effacts cited.

Tusorigenic references cited.

Carcinogenic detersination: Husen positive 1ARC 29, 93, 82.
Listed as & carcinogen by the National Toiicaology Program (NTF).

(RTECS, 1982)

-

SECTICN &

-OSHA Tsrmissible Exposure Lisit (PEL):
10 ppm (TVA); 25 ppm (ceiling)
30 ppm/LON (pesk).

<ACGIH Threshold Liaic Value (TLV):
10 ppm (TWA); 25 ppm (STEL).

Occupational Control Msasures

Alrborne Exposure Limics:

Ventilation System: A systam of locsl and/or general axhaust {s recommsended
to keesp Q-Plo{.! exposures belov the Alrborne Exposure
Liaits. Local exhaust ventiletion is generally
prefecred bacause 1t can conttol the emissfons of the
contasinant at {ts source, preventing dispersion of {t
fnto the general wvork srea. Please reler to the ACCIH
documant, “Industrial Ventilstlon, A Hanual of
Recommenjed Practices®, most recent edition, for
detatls.

Personal Respirstors

1f the TLV {s exceedad, vear a supplied air,
(NIOSH Approved)

full-faceplece respirator, sirlined hood, or
self-contained breathing spparatus.

Skin Protection: Vaar fapsrvious protective c\othlnf, tncluding boots,
gloves, lsb coat, apron or coveralls to prevent skin
contact.

Eye Protection: Use cheaical safety goggles and/or a full fece shield
vhere splashing is possible.Contact lenses should not
be worn vhen working with this saterial.

Haintsin sye vesh fountain end quick-drench facilities
in vork ares.

Storage and Specisl Informatjop  SECTION 2

Protect against physical damage Stors in & cool, dry well-ventilated location,
sway from direct sunlight and any area wvhere the fire hezard may be acute. Store In
tightly closed containers (preferably under nitrogen stacsphere) . Outside or
detached storage is preferred. Inside storsge should be in a standard flamasble
liquida atorage room or cabinst. Saparats trom oxidizing materisls. Containars
should be bonded and grcunded for transfers to avoid static sparks. Storags and
use areas should be No Ssoking arsas. Use non-sparking type tools ana equipaent.
Vear special protective equipment (Ssc. 6) for msintainence break-in or where
exposures may exceed established axposure levels. Vash hands, face, foresras and
neck vhen sxicing restricted areas. Shover, dispose of outer clothing change to
clean garmsnts at the snd of the dsy. Avoid cross-contaminstion of street clothes.
VYush hands before esting and do not sat, drink, or smoke In workplace.

L e T Ty
The information contained herefn fs provided in good fafth and is believed to
be correct 89 of the date hersof. HMHowever, Hallinckro3de, lnc. makes no repre-
sentation ss to tha coaprehenaivonass or accuracy of the information. lc ts
expected that individials receiving the information vill exercise their in-
dependent judgment in deteraining ft. sppropriateness for a particulas
purpose. Accordingly, Mallinckrodt, Inc. will not ba respunsible for damages
of nn; kind resulc nslfrn. che use of or rellance upon such frforwatinn.

NO REPRESENTATIONS, WARRANTIES, EITHER EXPReSS OR IMPLIED, OF
HERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER

NATURE ARE MADE HEREUNLER VITH RESPECT TO THE INFORMATION SET FORIII

HLAEIN OR TO THE PRODUCT TO WIIICH THE INFORMATION REFERS
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L\ chemists helping chemists in research & industry

= aldrich chemical co.

"-‘- - P.O. Box 355, Milwaukee, Wisconsin 53201 USA » (414) 273-3850

CATuL S & 270n9-5 WDt 2=oUTAWIWEYy 99.53y FPLL O-alt

A ASH LONTAALLATEY LTl d 2iFirz nddlce.

————————————————————— PAYSICAL JATA —=———mmmmmmmm e
AELTING PLinNT: =37 .C
3CiLIvo PolNTs 22 o
SPECIFIC GKAaVITY: C.895
------------ FIRE ARD EXPLOSICH nAZARD OATA —=—m——m——ee— e
FLASH PCINT: 25 F
EXTINLJISHING MEDIA
WATER SPRAY. _ ] o
CARBON DICX1DEy, IRY CHEMICAL POWDER, ALCIOHCL TR FCLYMER rlA4,
SPECIAL FIRE rIGHTING PKICEDURES A _ .-
WEAR SELF-CONTAINED SRecATHING APPARATUS ARND PRCTECTIVE LLITHING T
PREVENT CCNTACT wiTH_SKIN_ ARKD EYZES.
UNUSJUAL EIRE ANO EXPLUSIZHN HAZARUS
DANGER - .
FLAMAABLE LIGUID. i
VAPUR MAY TRAVEL CUNSIDZRAELE SISTANCE TO SGURCE GF IGNITICK AND
FLaSA dACK.
----- — REACTIVITY DATA ——-——emm——o—
INCUMPAT iB ILiTIES
OXI0IZIKG AGENTS
BASES
STRCNG _REJUCING AGENTS
HAZARDGOUS COMBUSTICN UR DECCMPCSITION PROSULTS
CARSBUON MINGXIDE, LARBIN JICXIOE
- -- - SPILL LR LEZAK PRCCEDURES —————————m—— -
STEPS TU oE TwKEM IF Aa7EnrlAL IS KCbLcA3eD CR SPILLED
SHUT CFF ALL SUURLES CF [GNITION.
EVACUATE AREA. i
WEAR SELF=CChTAINZY oREATHINSG 4FPARATUS, RUBBER ECITS AND REAVY
RU3BER SLOVES., - . _
S?Egﬁgkbn 34L0 OR VERMICULITE AND PLACE INW CLGSEL COATAINERS FIR
(¥ Le
VELITILATE AFEA AND wASA SPILL SITE AFTER MATErIAL PICKUP S LCMPLETE.
WASTE DiSPCSAL METHLD T
BURN aN sa CHEMICAL INCINCRATCR EQUIPPED WITH AN BAFTERBUANER ANC
SCRUBBER _BJT EXcRT EXTrA CAKE IN IGNITING AS THIS MATzZRIAL I35 mIGRLY
FLA4AADLE.
GE3ERVE ALL FEJcRALs STATE & LOCAL LAWS.
——= PRECAUTISNS TC BE TAKZN IN HANOLING ANL STORAGE ——--
WEAR APPRCPRIATE Ny C)H/“SHA-APPR“VCD RESPIRATGRy, CHEMICAL-RCSISTANI
GLOVES,y SAFETY GQGGLES! THER PRCTECTiVE CLOTHINC.
SAFETY SHuwZR AND EYE bAT# )
AVGIOD CunNTACT wiTH EYES, SKIN AND CLGTHING.
AECHANICAL E£EXHAUST REQUIREC.
DG 40T BREATHE VAPOR.
AVUOID_CCNTACT wiTH _£YESy SKIN_AND CLOTHING.
AASH THUROQUGHLY AFTER HANCLING.
SEVERE £YE IRRITANT.
KEEP TIGHTLY CLUSED.
AEEP _AwAY FRCM HEAT, SPARKS, AND UOPEN FLAME.
STORE IN A COCL ORY PLACE.
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chemists helping chemists in research & industry

aldrich chemical co.

v P.0O. Box 355, Milwaukee, Wisconsin 53201 USA « (414) 273-3850

M et Lo oAl S ~F F T Y DJAT A S = e T JLge

CaTaLul 7 27355-5 Nade: 2=0JTALCNEy 5953y APLL onalE

---------- LIOITI0NAL el AUTILNS AND CCMMENTS ==—=-----

AT APPLiCABLE

THE ABUVE INFORMATICN 15 SELIEVED TO_SE CuRRECT 2UT 3LES WiT_ 2UnPCRT
TO ze ALl INCLUSIVE A%O SHALL Jdc USED COhLY £5 A (UIUE. Alorllr SFale
WJIT Bec_reby Llacke £ 3K ARNY JaMAGE RESULTING ExCM nANSLIKG On FRLK
CONTACT wlTh THE ALCVE PRUSJCT. SEE REVERSE SICE CF INVEILZ O PACKING
SLIP FCAR wOJITICHAL TeaAM>S AND CONDITICNS UF SALE.
mm'&_m. :::i::wNVISA ::::MSMI. :::-::.uun m’:m&.tn rxm"wum L1
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chemists helping cnemists in research & industry

{ aldrich chemical co_

P.O. Box 355 Milwaukee, Wisconsin 53207 UISA » (414, 273.3850
M AT EPRP T AL 5 AF £ T v DA Y A S OH 2 P pLTe

CATALOS 4 v1S)H-3 NAAE T VINYL ACCTATF, €242
-------------------- SHYSICAL DATA ~-mmcemcmmm e e oo

MELTING PCINT: =92 C
8DILING PGINT: 72°C 10 73 C
SPECIFIC GRAVITY: (.934
------------ FIRE AND EXPLOSICN HAZARD CATL == =m--—coooo
FLASH POINT: 20 F
EXTINGUISHING MEDIA
CARBON D1GX!DE, DRY CHEMICAL POWDER, ALCOHOL OR PCOLYMEP Frav,
DO NOT USE waATER.
SPECIAL FIRE FIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING 4PPARATUS AND PRCTECTIVE CLTTHING TO
PREVENT CONTACT WITH SKIN AVD EYES.
USE WATER SPRAY T0 COOL FIRE-EXPOSED CONTAINERS.
UNUSUAL FIRE AN) EXPLCSION HAZARDS
DANG ER
EXTREMELY FLAMMABLE.
VAPOR MAY TRAVEL CONSIDERABLE DISTANCE TC SJURCE CF IGNITION a%D
CONTAINER EXPLOSION MAY OCCJR UNDER FIRE CONDITIONS.
MAY UNDERGO AUTOPOLYMERIZATION.
mmemmeeeeemcceeoe~ REACTIVITY DATA =-moemmmcmmmmmmceee oo
INCCMPAT IBILITIES
ACIDS
BASES
OXICIZING AGENTS
PEROXTDES
HE AT .
MAY POLYMERIZE ON EXPOSURE TO LIGHT.
HAZARDOUS COMEUSTION OR DECCMPOSITION PRODUCTS
TCXIC FUMES OF:
CARBON MONCXIDE, CARBON DIOXIDE
--------------- SPILL 2R LEAK PROCEDURES ------co--eeomno
STEPS TO BE TAKEN IF MATERIAL IS _RELEASED CGR SPILLED
SHUT OFF ALL SOURCES COF IGNITICN.
EVACUATE AREA,
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER PONTS AND HEAVY
RUBBER GLOVES.
COVER WITH AN ACTIVATED CARION ADSORBENT, TAKE UP AND PLACE IN CL?23ED
CONTAINERS. TRANSPORT OUTODIRS.
VENTILATE AREA AND wASH SPILL SITE LFTER MATERIAL PICKUP IS CCMPLETE.
WASTE DISPOSAL METHQD
BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTESBURNER AND
SCRUBBER BUT EXERT EXTRA CARE IN IGNITING AS THIS MATERIAL IS HIGHLY
FLAMMABLE,
OBSERVE ALL FEDERAL, STATE € LOCAL LAWS.

= PRECAUTICNS T3 BE TAKEN IN HANDLING AND STCRAGE ----

LONG RUBBER OR NEOPPENE GAUNTLET GLOVES.
CHEMICAL SAFETY GOGGLES.

RUBBER APRON.

RUBBER BOQTS.

SAFETY SHOWER AND EYE BATH.

USE ONLY IN A CHEMICAL FUME HOOQD.
OSHA/MSHA-APPROVED RESPIRATIR,

DO NOY BREATHE VAPCR,

DO NOT SEYT IN EYES, CON SKIN, ON CLOTHING.
WASH THIDRCUGHLY AFTER HANOLING.
[RRITANT.

POSSIBLE MUTAGEN.

usa . Beigium France Japen

Atgrich Chemical Co.. inc. A10Eh Cromee NV S A Aegrtn Cromae S 801 4101 sanen
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Chnefmusls neiping Cremnsts N researcn & Nouslly

aldrich chemical co.

MATERTIT AL 5 AFETY DA T A S 4 Y DLAF:
CATALOSG # Vv150-3 NAME: VINYL ZCETATE, 9C+¥
USE NONSPARKING TCOLS.
KEEP AWAY FROM HEAT, SPARKS, AND OPEN FLAME,
MAY UNDERGC AUTOPOLYMERIZATION.
STORE IN THE DAaRK.
REFRIGERATE,
---------- ADDITIONAL PRECAUTIONS AND COMMENTS --v--ow--

TIONAL {NFORMATION
VINYL ACETATE IS INHIBITED WAITH 4 PPM HYDROTUINCNE AND 320 ppM
DIPHENYLAMINE. MAY POLYMERIZE VIOLENTLY UPON LOSS OR REMIOVAL COF
INHIBITOR. DO NOT STORE FOR MORE THAN 60 DAYS FROM DATE OF SHIPMENT
R ITHOUT CHECKING INHIBITCR CONTENT.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPPORT
TO_BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL
NDT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING CR FROM
CONTACT WITH THE ABOVE PRODJCT. SEE _REVERSE SIDE CF INVOICE OP PACKING
SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

2?&“ Chemucat Co.. Inc. ::?c‘:':w NVISA :::u.cu-m Sant ::::: Jooen :‘:.::(:‘wa- Lo i3 :::nnc.::-.:'w XTI
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TOLUENE

TOLUENE

TOLUENE _

MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY CONTACTS:
CHEMICAL OIVISION GASTON L. PILLORI
1 REAGENT LANE (201) 796-7100
FAIR LAUN NJ 07410
(201) 796-7100
THE INFDRMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRAMTY, EXPRESS OR IMPLIEG, WITH RESPECT TO
SUCH INFORMATIGN, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. _USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO OETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES

SUBSTANCE TOENTIFICATION

’ CAS-NUMBER 108-8B-3
SURBSTANCE : TOLUENE

TRADE NAMES/SYNONYMS
TOLUQL ; PHIENYL HE}HANE;_MFTH YL BEMZENE; HETHYLBENZOL; METHYLBENZENE;
PHENYLMETHANE; METHACIDE; U-JO; STCC 4909305; UN 1294; T-290; T-289;
T--324; T-324-S; T-324-SK; T-323; T-323-S; BENZENE, METHYL-; ANTISALIA

CHEMICAL FAMILY:
HYQROCARBON, AROMATIC

MOLECUL.AR FORKULA: C7-HB
MOLECULAR WEIGHT: 92.0

CERCLA RATINGS (SCALE G-3): HEALTH=3 FIRE=3 REACTIVITY=0 FERSISTENCE=1
NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=3 REACTIVITY=0

COMPONGNTS ANO CONTAMINANTS
COMPONENT @ TOLUJENE PERCENT: »99

EEEB?%FE LIMITS:
T SN
200 PPM OSHA TW&; 300G PPM OSHA ACCEPTABLE LEILING CONCENTRATION
500 PPM FOR 10 MINUTES OSHA ACCEPTABLE MAXIMUM PEAK ABOVE THE ACCEPTABLE
CEILING CONCENTRATION FOR AM 8 HOUR SHIFT
100 PPM ACOIH TUWA; 150 PPM_ACGIH STEL
160 PPM NICOSH RECOMMENDED TWA; 200 FPM _NIOSH RECOMMEMDED 10 MINUTE CEILING
50 PPH ROHM AND HAAS RECOMMENDOED TUuA; 75 PPM ROHM AND HAAS RECOMMENOEO STEL

LOGG FOUNDS CERCLA SECTICN 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPURTING

T-330;

e At b e tmy e e Sl Tee amm M A TN Ser ) SRS WPl s TS M. e fem nAe ety e e gy et e e A4 S (Bl e - . T - — e A = = = . o —n = - . — e e T B Y > ————

PHYSICAL DATA
DESCRIPTION: CLEAR, COLLORLESS LIQUID WITH AN AROMATIC ODGR.
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BOILING POINT: 231 (111 C) | MEIL.TING PU]NT =139 F (-95 C) i
L SPECIFIC GRAVITY: ©.866 VAPOR PRESSURE: 22 MMHG €@ 20 C
EVAPORATION RATE: (BUTYL ACETATE=1) 2.24 SOLUBILITY IN UATER: 0.05%
,

- NBDR THRESHOLD: ¢.2-5 PPM VAPOR BENSITY: 3.2

SOLVENT SOILUBILITY ACETONE, BENZENE, QLCGHOL. CHLOROFORM, ETHER, GLACIAL
ACETIC ACID, CARBON DISULFIDEE, DIMETHYL SULFOXIDE, LIGRCIN, OTHER HYDROCARBONS

e e 0 B M T el fer S e e S S v R S Y A W W = Lt = ) T e s o o s e S e v o T v e T - Y - . = e - —————

FIRE AND EXPLOSION DATA

‘. FIRE AND EXPLOSION HAZARD:
DANGEROUS FIRE HAZARD WHEN EXPOSED TO HEAT OR FLANME.

VAPORS ARE HEAVIER THAN AIR ANO MAY TRAVEL A CONSIOERABLE BISTANCE TO A SOURCE
OF IGNITION AND FLLASH BACK. N

VAPUR-AIR MIXTURES ARE EXPLOSIVE ABOVE FLASH POINT.

DUE TO LOW ELECTROCONDUCTIVITY QF THE SUBSTANCE, FLOUW OR AGITATION MAY
GENERATE ELECTROSTATIC CHARGES RESULTING IN SPARXS WUITH POSSIBLE IGNITION.

FLASH POINT: 40 F (4 C) (CC) UPPER EXPLOSIVE LIMIT: 7.1%
LOWER EXPLOSIVE LIMIT: 1.2% AUTOIGNITION TFE#HP.: B9& F (480 ©)

FLAMMABILITY ClLASHC(0SHAY: IB

FIREFIGHTING MEOIA:

DRY CHEMICAL , CAREON DIOXIDE, HALON, UATER SPRAY OR STANDARD FOAM
(1987 EMERGENCY RESPONSE GUIDEBOOK, ROT P 5800.4).

FOR LARGER FIRES, USE UWATER SPRAY, FOG OR STANDAROD FOAM
(1987 EMERGENCY RESFONSE GUIDEBDOK, 00T P S800.4).

- FIREFIGHTIMG:

MOVE CONTAINER FROM FITRE AREA I FOSSIELE. COOL FIRE-EXPOSED CONTAINERS WITH
WATER FRiM SIDE UNTIIL WELL AFTER FIRE IS €UT. STAY AWAY FROM STORAGE TANK
EMDS. FOR MASSIVE FIRE IN STORAGE AREA, USE UNMANNED HOSE HOLDER OR MONITOR
NDZZLESG, ELSE WITHORAW FROM AREA AND LET FIRE BURN. WITHORAW IMMEDIATELY IN
CASE OF RISING SOUND FROM VENTING SAFETY DBEVICE OR ANY DISCOLORATION OF
STORAGE TANK (U TO FIRE (1987 EMERGENCY RESPONSE GUIOES00K, DOT P 5800.4,

GULDE PAGE 27).

EXTINGUISH ONLY IF FILOW CAN BE S1DI°EU, USE WATER IN FLOODING QUANTITIES AS
FOG, SOLTOD STREAMS MAY SFPREAD FIRE. COOL CONTAINERS UWITH FLOODING AMOUNTS OF

WATER, APPLY FROM A5 FAR A DISTAMCE AS FOSSIBLE. AVOIG BREATHING TOXIC VAPORS,
~- KEEP UPWIND.

WATER MaY BE INEFFECTIVE (MFPA FIRE FROTECTION GUIDE ON HAZARDOUS MATERIALS,
ZIGHTH E0ITION),
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RECOVERY USUALLY FOLLOWS REMOVAL FROM EXPOSURE. EXTREME INHALATION MAY
CAUSE DEATH BY PARAILLYSIS OF THE RESPIRATORY CENTER.

CHRONIC EXPOSURE- REPEATED OR PROILONGEOD EXFUSURE MAY CAUSES MUCOUS MEMBRANE
IRRITATION, VOMITING, INGSOMNIA, NOSEBLEEDS, CHESY PAIM, EUFHORIA,
HEADACHE , VERTIBO, NAUSEA, ANUREXIA, BAD TASTE, MOMENTARY 1.0SS OF MEMORY,
PALPITATIONS , EXTREME tr»xz“mt‘.roww OF COORDINATIOM AND IMPAIRMENT OF
REACTION TIME, TIMNITUS, ALCOHOL INTOLERANCE , FPETECHIAE AND ABMORMAL
BLEEDING., LEUKOPENITA WITH BONE MARROW HYPOPLASIA HAS BEEN REPORTED
OCCASTONALY, BUT MAY BE DUE T0O BENZENE CONTAMINATION, EXAMIMATION OF
WORKERS EXPOSEN TO 100-110C PPH REVEALED HEFPATONMEGALY, MILD MACROCYTOSIS,
MOBERATE ERYTHROPENIA, AND ABSOLUTE LYMFHOCYTOSIS, BUT NO LEUKOPENIA.
OTHER WORKERS EXFOSEDR TO TOLUENE FUMES DEVELOPED LEUKOPENIA AND

EGSPECIALLY NEUTROPENIA. UWITHIN & MONTHS, THEY SHOWED INCREASED COAGULATION
TIME AND DECREASED PROTHROMBIN LEVEL ., PERIOAONTAL EFFECTS WERE ALSO NOTED.

. CARDIAC SENSITIZATION MAY QUCUR AND MAY RESULT IN CARQOIAC ARREST DUE T4

: VENTRICULAR FIERILLATION., REPEATED INHALATION OF TOLUENE TG THE POINT OF
EUPHORIA HAS CAUSED IRREVERSIBLE ENCEPHALOPATHY UITH CEREBELLAR ATAXIA,
RHYTHHIC LIMB MOVEMENTS, UNSTEADINESS, EIZZARE BREHAVIQR, EMOTIONAL
LABILITY AND Ovamﬂ:b#mcv1< ANO DIFFUSE CEREBRAL ATRIPHY, OGTHER
NEUROPSYCHIATRIC EFFECTS MAY INCLUDE LETHARGY, HALLUCINATIONS, COMA,
DIZZINESS, SYNCOPE, PARESTHESIAS, AND PCRIPHERAL NEURDPATHY. INTENTIONAL
SNIFFING CAN PRODUCE RENALL TUBULAR OCFECTS WITH METAROLIC ACIDDSIS,
ELECTROLYTE ABNORMALITIES ANO POTASSIUM LOSS. SEVERE MUSCLE UEAKNESS
LEADING TO LIMB 1Dzbf<ﬁuw AND CARDIAC ARRHYTHMIAE MAY RESULT FROM
THE HYPOKALEMIA; HOWEVER, SENSORY FUNCTIOMN AND TENDON REFLEXES ARE NOT
IMPALRED., GASTRLUINTESTINAL EFFECTS MAY IMCLUDE AROSMINAL PAIN, NAUSEA,
VOMITING, AND HEMATEMESIS. CHROMOSOME CHANGES WERE OSSERVED IN SOME

WORKERS UP TO TWG YEARS AFTER CESSATIOMN OF EXPOSURE TO TOLUENE. WOMEN
OCCUPATIONALLY EXPOSED TO TOLUENE ANO OTHER VARNISH SOLVENTS HAVE REPORTED
MENSTRUAL DISORDERS , UMDERUWEIGHT OFFSPRING WHO OIN MOT NURSE WELL, AND
FETAL ASPHYXIA. UYSMENORRHEA HAS BEEN FEFPORTED IN WOMEN OCCUPATIONALLY

EXFOSERD TO TOLUENE EEVELS OF &£0-100 FPM. EFFECTS ON THE FETUS AND FETAL
UEVELOPMENTAL DwtanzpruqH S H&VE BEEN REFPORTED IM OFFSPRING OF FEMALE RATS
AND MICE FOLLOWING REFPEATED EXFQOASURE DURING GESTATION,
FIRST ALID- REMOVE FROM EXPOSLURE ANEA TO FRESH Dmm IMMEDTIATELY. XF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEF PERSON WARH AND AT REST.
GET MEDICAL Dﬁqrz_ucz IMMEOIATELY.

SKIN CONTACT:
TOLUENE :
IRRITANT.
ACUTE EXPOSHURE- CONTACT WITH THE _NB o
CRACKIMG AND DERMATITIS. SKIN ABSORPTION DOES QUCUR, BUT IT IS BENERALLY
THO SIL0W TO PRODUCE SIGNS OF Dﬁcﬂ+ SYSTEMIC TOXICITY. FARESTHESIAS OF THE
SKIN MAY QCCUR FROM VAPOR EXPQSURE.,

CHEONIC EXPOSURE- REPEATED QR 370702?_5 CONTALT WITH THE LIQUID MAY CAUSE
DEFATTING OF THE SKIN, RESLH_TING IM A DRY, FISSUREQ (OERMATITIS. TEN TO
TWENTY APPLICATIONS TO RABRIT SKIM PRODUCED SLIGHT TO MODERATE IRRITATION

AND SLIGHT NECROGSIS,

AN EPIDEMIOLOGICAL STUDY OF PETROLEUM REFINERY WORKERS HAS REFORTED
ELEVATIONS IN STANOARD MORTALITY RATIOS FOR SKIMN CANCER ALONG WITH A
DOSE- RIZSFONGE RELATIONSHIP WHICH IMAOICATES AN ASSOCIATION BETWEEN ROUTINE
WORKPLACE EXFOSURE TO PETROIELIM OR ONE OF ITS CONSTITUENTS AND SKIN
CANCER, FPARTICULARLY MELANOMA,

MaY CAUSE TRERITATION, SCALING,
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NITRIC ACJLO + SULFURIC ACI0O: EXPLOSIVE REACTION.

NITROGEN TETROXIDE: EXPLOSIVE REACT[ON

OXIOIZERS (STRONG): FIRE-AND EXPLOSION HAZARD.

PLASTICS, RUBBER, AMD COATIMGS: MAY BE ATTACKED.

SILVER PERCHLORATE: FORMATEIUN OF SHOUK SENSITIVE COMPLEX.

SULFURIC ACID: EXOTHERMIC REACTION.

TETRANITROMETHANE : EXTREMELY VIOLENT EXPLOSIVE REACTION.

URANIUM HEXAFLUORIDE: VIGOROUS REACTION WITH THE SEPARATION OF CARBON.

DECOMPOSITION: ~-
THERMAL OECOMFOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON.

POLYMERIZATION:
HAZARDOUS POILYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

STORAGE ANO 01ISPOSAL

JBSERVE AlL FEDERAL, STATE AND LOCAlL. REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. o

, - **STORAGE A #
STORE IN ACCORUANCE WITH 29 CFR 1910.106.

PROTECT AGAINSET PHYSICAL DOAMAGE. QUTSIDE OR DETACHED STORAGE IS PREFERABLE.
INSTIDE STORAGE SHOQULD BE IN A STANOARD FLAMMABLE LIQUIDS STORAGE ROOM OR
%2?%NEI¢7§%PARATE FROM OXIDIZING MATERIALS (NFPA A9, HAZARDOUS CHEMICALS

, 3).

BONDING AMN GCROUNDIMG: SUBSTANCES UITH ILOW ELECTROCOMDUCTIVITY, WHICH

MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULO BE STORED TN CONTAINERS
WHICH MEET THE BONBING AND GRDUNDIND GUICELINES SPECIFIED IN NFFA 77-1983,
RECOMMENDED PRACTICE ON STATIC ELECTRICITY.

STORE aAWAY FRON INCOMPATIBLE SUEBSTAMCES.

*#ADISPOSAL A

DISPOSAL MUST BE IN ACCORDAMCE WITH STANDARDS APPLICAEBLE TO
GENERATORS OF HAZARODUS WASTE, 40CFR 262. EPA HAZARDOUS WASTE NUMBER U220

kR A hAR Rk kAR AR DM S A AAANRIIARKANARR AR AR AARAARANA R A A A A AN S AR A AAAhAdAAANAAdAR AR hdhAt
CONDITIONS TO AVOTIO

MAY BE IGNITED BY HFAT SPARKS OR FLAMES. VAPORS MAY TRAVEL TO A SOURCE OF
TGNITION AND FLASH OACK, CGONTAINER MAY EXPLOBE IN HEAT GF FIRE. VAPOR
EXFLCEION HAZARD [NUDﬂkS CUTROORS OR IN SEWERS. KUNOFF TO SEWER MAY CREATE
FIRE OR EXPLOSION HAZARD.
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SPILL AND LLE&K PROCEDURES

SOIL SPILL:
TG HOLOING AREA SUCH A5 LAGOON, POND QR FIT FOR CONTAINMENT.

TKE _FLOU OF SPILLED MATERIAL USIWNG S0IL. OR SANOBAGS OR FOAMED BARRIERS SUCH
FOLYURETHANE OR COMGRETE.

USE CEMENT FOUWOER O/ FLY ASH TO ASS0RE LIGUID MASS.
TMMOBILTZE SeTLL RITH UNMIVERSALL GELLING AGENT.
REDUCE VaAPOR AND FIRE HAZARD WITH FLUOROCARBON WATER FOAM.

ATR SPILL:

KNOCK DOWM VAPGRS BWITH WATER SPRAY, KEEP UFUIND.

WATER SPILL.:

%63%! SPILL MOTION AND DISPERSION WITH NATURAL BARRIERS OR OIL SPILL CONTROL
b= )

APPLY DETERGEMTS, SOAPS, ALCOHNOLS OR ANOTHER SURFACE ACTIVE AGENT TO THICKEN
SPILLED MATERIAL.

APPLY UNIVERSAL GELLING AGENT TG IMMORILIZE TRAPPED SPILL AND INCREASE
EFFICIENCY OF REMOVAL.

IF DISSOLVED, AT A CONCENTRATION OF 10 FPM OR GREATER, AFPLY ACTIVATED CARBON
AT TEN TIMES THE AMOUNT THAT HAS BEEN SPILIEGC,

USE SUCTION HOSES TD REMOVE TRAFPPED SPILL MATERIAL.

USE MECHANICAL OREOGES OR LIFTS TO EXTRACT IMMOBILIZED MASSES OF POLLUTION AND
PRECIPITATES, )

“c

QCCUPATIONAL SFILL: . )

SHUT OFF IGNITION SQURCES. STOP LEAK IF YOU CAN 0O IT WITHOUT RISK. USE WATER

SPRAY TO REDUCE VAPORS., FOR SHMALIL SPILLS, TAKE UP UITH SAND OR OTHER ABSORBENT
MATERIAL AND FLACE INTO CONTAINERS FOR LATER DISPOSAL . FOR LARGER SPILLS, DIKE
FAR AHEAD Of SPILL FOR LATER DISPOSAL. NJ SMOKING, FLAMES OR FLARES IN HAZARD

AREA. KEEFP UNNECESSARY PEQPLE AWAY; ISOLATE HAZARD AREA AND RESTRICT ENTRY.

REPORTABLE QUANTITY (RQ): 1000 POUNDS

THE SUPERFUNID AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE TIMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPUONSE COMMISSION (40 CFR 355.40). IF THE RELEASE OF
THIS SUBSTANCE 1S5 REPORTABLE UNDER CERCLA SECTION 103, THE NATIONALL RESPONSE
CENTER MUST BE NOTIFIEOD IMMEGIATELY AT (800) 424-8802 OR (202) 424-2675 IN THE
METROPQLITAN UGSHING1ON 0.C. AREA (40 CFE 302.6).

PROTFCT[UC EQUIFPHMENT

VENTILATION:
PROVIDE LOCAL EXHAUST QR GENERAL DILUTION VENTILATION TG MEET PUBLISHED
EXPOSURE LIMITS. VENTILATION EQUIPHMEMT MUST BE EXPLOSLON-PROOF .



ACC23590 FAGE ¢3 OF 09

RESFIRATUR:

THE FOLLOWING RESFIRATORS AMD MAXIMUM4 USE COMCENTRATIONS ARE RECOMMENDATIONS
BY THE U.S. DERPAKRTHENT OF HEALTH AM0O HUMAN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL RHAZARDE OF FIOSH CRITERIA BOCUMENTS; (OF DEFARTMENT OF LABOR,
FYCFELZLO SUBPGRT .

THE APECIFIC RESPFLRATOR SELECTED MUST RE BASED ON CONTAMIMATION LEVELS FODUND
IN THE WORK FLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF
QCCUFATIONAL SAFETY AND HEALTH ANO THE MINE SAFETY AND HEALTH AOMIMI{STRATION.

TOLUERE :
1000 FPPM- &MY CHEMICAL CARTRIODGE RESFIRATOR WITH ORGANIC VAPOR CARTRIDGE(S).
ANY SUPPLIED-AIR RESPIRATOR.
ANY POWERIED ATIR-FPURIFYING RESFIRATOR WITH ORGANIC VAPOR
CARTRIDGE(S).
ANY BELF- PUN!A[NED BREATHING AFPARATUS.

2000 PPM~- ANY SUPFILTED-AIR RESPIRATOR OFERATED IN A CONTINUOUZ FLOUWU MOOE.
ANMY SELF-CONTAINED BREATHIMNG APPARATUS WITH & FULL FACEFIECE.
ANY SUPPLIEO-ATR RESPIRATOR UITH A FULLL FACEPIECE.
ANY AIR-PURIFYIMNG FULL FACEPIECE RESFIRATGR (BAS MASK) WITH A
CHIN-STYLE OR FRONT OR BACK-MOUNTED ORGANIC VAPOR CANISTER.

ESCAPE- ANY AIR-FURIFYING FULL FACEPIECE RESPFIRATOR (GAS MASK) UWITH A
CHIN-STYLE OR FRONT OR BACK—MOUNTED ORGANIC VAPOR CANISTER.
ANY APFROPRIATE ESCAFE-TYPE SELF-CDNTAIMNMED BREATHIMG APFPARATUS.

FOR FIREFIGHTING AND OTHER IMMEBLIATELY OAMGERCUS TO LIFE OR HEALTH CONDITIONS:

SELF~CONTAINED BREATHING AFFARATUS WITH FULIL FACEPIECE QPERATED IN PRESSURE
DEMANG OR OTHER POSITIVE PPESHURF MODE .

BUPPLIELD-AIR RESFIRATOR WITH FULL FACEFIECE AN GFERATED IM PRESSURE-DEMAND
OF OTHER POSITIVE PRESSURE MODE IN COMB8INATION WITH AN AUXILIARY
SELF-CONTEIMED BREATHING APPARAGTUS OFERATED I PRESSURE-LDEMAME OR OTHER
FOSITIVE PRESSURE MOUE.

CLOTHING:

ERPLOYEE MUST WEARE AFPFROPRIATE PROTECTIVE (IMFERVIOUS) CLOTHING ANO EQUIPMENT
T3 PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:
ENELOXEEFHU5T WESR APFPROPRIATE FROTECTIVE GLOVES TO PREVINT CONTACT WITH THIS
SUBSTANCE. .

EYE PROTECTION: i
EMPLOYEE MULBT WEAR SFLASH-FROOFE OR DU;T-IEE ]

{STANY SAFETY GOGGLES T PREVENT
FYE CONTSOT WITH THIS SUBSTANCE. CONTACT LENFE

S SHOULO MOT BE WIRN.

AUTHORIZED = FISHER CFIENF[FIP G?DUP, INC.
CREATION DATE: 10/25/84 VIGSION 0ATE: 07/08/8%
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APPENDIX C

MAP OF ROUTE TO HOSPITAL
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APPENDIX D

EXISTING BOREHOLE LOGS AND MONITORING

WELL CONSTRUCTION SUMMARIES
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R R ST L R v 2

ARCHITECT R NG

betwenn ot By e

Y brarnshian moy

QW R
(ity of Algoma Prov, Styewe and Protun E"
SIE e . PROJLCT NAME . . ) .
Algoma, Wisconsin Aiguma Landfill Menitoring Wells
UNCORNEaliED LOMIREY et SORENGT Juh, i
-
z w i . 9 ' 2 3 . 3
= |5 ~ 4
218l DESCRIPTION OF MATERIAL >t | Piastic waTER oD
£ tw :7 oo ax LIMIT % CONTENT =% tIMT
A O N b X -~ - - R
cw 12 s 318 Z | SIANCARD N PIRCTRATION 20w3 T
] G IR SURFACE ELFVATION™Y 100.73 ; -  SPTERT
1SS ;),L Fill - reddish brown silty clay (CL) with trace sand, roots- v )
- i moist /
! " __L' . N . 7
— 1, {T Fill-white decomposed wood and sawdust-moist &
— 2 BS N
—d \
I \n\
3 s [ Seo
v Fill-brown sand with wood chips-moist
——4 BS | &2
“‘_‘4 i
——5 pS 0 \Gh
L \
— ‘Tﬂ G
Brown silty sand (SM) with trace gravel-moist to 15.0 feet, wet
below 15.0 feet :
5
7 BS || Do
-—20—1 —
8 155 |ilF 531
l‘ 8rown sand and gravel {SP)-wet
25 \\
L0 [sS H—h ‘/3. Ly
_"__.110 cour L Brown silty sand {SH)-with trace gravel-wet /
N\

\
= | 1] \|
—n pss [ i
—

40—

" Il
;T‘:{‘r“.w SS ‘!,'.'.L 1 )

' | End of Boring
:_‘I__‘g furing advanced te 20.0 feet with solid-stem auvger and frem 20.C[feet{to
U 41.5 feet with roller bit

Ha casing used to 40.0 feet
P 2" PYC well installed to 39.8 feet (See wel) diagram)
— J
—
YiATEH LLV/EL OBLLRHVATINKS BORING STARTLD 1-17-49
o T SOIL TESTING SERVICES | urame_connrits TS
wt | ACA ACL OF WIS.. INCG. e Tomb, [X3IM @ XFAN ”__
il 16.0°' on 11-20-1%0 40 LAMBCAU STREET enavt P APHFROVLD MK
GUEEN DAY, Wi 53303 [ oo - oY T
—_ _ PO The statticaton In tepenent Ahe appravieus bagadary

W advd

—

VA



~—

LAY VI A TNyt

vt 14 AHCHITLCT-LGINL L H
(ity of Alnosa Brey, Stuewerand Sraun E- 2
Si H ' _ . c
e R1Goaa, wiscensin FHOJECT NAME Algoma Landtill Monitoring Wells
i U OROINED CUNER GOl ST Tuns 1T
| ‘ 2
s won ta | __ : 3 s S
ERERERE .| LILCHRITTION OF MATERiAL >i | Puastic | waren LoD
LRI RN at LIMIT %  CONTERT % LIMIT %
LW ) Sy " ) O — — — o — A
wo | et [}
Ce 23 lels <l S| SIANZARD CNT PINIFRTON BLOWS T
7 A - | ;' 2 >
1 | SURFACE LifvationT §2 15 S
— “;] ST '4 Reddish brown clayey yravel (GC) with somz send-moist
——__i?_s.LJ;i '
—m— s et Drow nd an el (G -ma .
3 <5 e Crown sand and gravei (Siy-moist /‘/\:.1
—— ~1=1 ]
— = T - - ’
T4 195, - Brown gravel and sand (GP)-wet &
T - \\
— ' . ¢ 8‘.‘..".:
_m_.S:SS"T'. .“
6 (1SS ; &\
b—— — i 510
Srown medium send (SP) with trace grevel-wet
F—
_.’..-‘_j
7 |55 [} S
...._—.J. ‘
SN |
ey
g : -
— Vi o . , I
~! Brown silty sand (SM}-with trace grevel-wet ]
H—>5— J
5 leg L — :
—___J": o i . ) .5 Ly
: Brown coarse sand and fine gravel (SF)-wet \
— \
——— 10155 |7 |:;| Grayish brown Clayey siit (ML)-with tracc sand-wet T -
4=
LD S O 4
:j End of Coring H
Boring advanced to 8.0 fcet with solid-stem auger and from 8.0 feet tg 32.0 feef with roljer bjt
Hd casing used to 25.0 feet
2 inch PVC well installed to 31.5 feet (Sce well diagram)
1
P—
VATER LIVl ONST AVATICHS PBORING STARTED ]-]‘0“ 0
w 6.0' W5 SOIL TESTING SERYICES [fuomwe comreito 11-14-80
Wi uen ACh OF WIS., INC. i Bumb. TON(MAN ¥
UL 7.6’ on 11-70-70 540 LAMBEAU STREET | pnawn _ MIP apriovin _ PUK
GRECN BAY, WIS, 54303 on s 0572 SHIeT
_ - The stratiication lines represent the approximale haundary
beiween soil types and the ansiign inay be gradual
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(NAVRER

City of Algoma

ARCHITLCTY-ENGINEER

firey, Stuewe and Rraun

£-3

SNE

Algoma, Wisconsin

PROJECT NAME

Mgoma Landfill tMonitoring ¥ells

UNCUREL L UM TRt Lvl STRLSOUIN Tu*, 8 -
O—
2| fel » ol 2 3 o+
21215 IE]> DLSCAIPTION OF MATERIAL o e T waten | Lo
zclols ué X | umiT e CONTENT = il %
R I I TS B R ¢ ~-- - -2
Cu 3 & 2 ; g" STANDARD N7 PINITRATION (CaS M
X 1719 sunface tievationT 95,72 : > AT
——:1 |SS i| i1 Ti11 - reddish brown silty clay (CL)-with trace grevel-moist S
L Fit1-11ght brown silty fine sand (SM)-and garbage-moist | -
2 |55 @&
> - \
——3 [1S }]_L oA
» ari=! Fill-brown silty clay (CL) and garbage-noist to wet /'/
4 [ss|l 3\'4
5 IsS H*‘ &
B ARG ﬁ‘ ; /
6 ISS i g @.,,\
———
m—— N
——7 [SS 1) lL oy
-
1 Reddish brown silty clay (CL)-with trace gravel-wet .
——-8 {55 ,L
JF A
S
/,//
_
—J,ns—q . A/
. T e
———9 [SS jJL &:
——
e foed—1—- ]
J]O 53 Grayish brown clayey silt (ML)-with trace sand and trace
1 sand seams-wet .
—]
p—
T
SS | %
e S [ N el
- End of Boring
:j Boring advanced to 10.0 feet with solid-stem auger and from
——— 10.0 fect to 36.5 feet with roller bit
o ———t H+ casing used to 15.0 feet
| 2" PVC well installed tn 35.0 feet {See well diagram)
—;
.
——— d
——
WATEN_1EVEL OBSERVATIONS , O STARTTLD N-17-en_
w 2.0° WS SOIL TESTING SERVICES [rouww: cousirrio AL PERPE
wi ncn ACHh OF WIS.. INC. ey Boeh. romeaaN 18
wi] 1237 on 11-20-00 540 LAMBEAL STRFFT niawn_ MJF LPTIOVED aik T
CRCON DAY, WIS w7 77 T P
The suabfication Hao sopuvent the spproxirt. ny

<\



LOG OF BORING NO. 4

VN

ARCHITECT-LINGINI LI
City of filorey

trey, Stuewe and Braun

B-4

SHL . . PROJECT NAME , ,
Algoma, Wisconsin Aloomg Lardfill Monitoring Wells
ONCUNEGN D (OMORESSar LIREN LI DN,
O
z @ En 1 2 3 ¢ 5
o I P v t t t
SgE G DUSCRIFTION OF MATERIAL > | euastic T waten (1ou0
RIS IR S ax LUAT % CONTENT & Ll &
EJS & ; |.‘ o-g Xom ==~ - ®- - -~ -
e R R E- | STANDIRD N PINCIRLTION [BLOWS £
X] 7T 7] svaracr reevarionsy £2.36 Y w1t
! i Vo[ Topso)l - carw brovn cleyey stit (Muj-with roots and trece y -
— = gr_ave‘-"»ou.t I ( P>
— - RedCish brown si1ly Clay (CLJ-with 2 1ittle gravel and trace AN
2 |58 f! sard-trace of cobbles-moist 4
3 I 1 e — 11—
7253 S50 Brown sand and gravel (SP)-trace of cebbles-moist Q&
o—— " S ol Y ' ™ .
——a (S| ek
4 N
S N
iy fod
[———5- 5511 ' ' . o
LA 2] Brown silty sand (SM)-with some graveland trace of cobbles- /
——6 [SS|:}}il, moist-wet below 15.0 fect ) S0
i // <
— /’
_“__':J ] /
e Ve
— S o
" T \
N
~
~
20 —fee iy byl \;\_
___{*8 s ]r_| e
—-—--—] . . N .’/
Grayish brown clayey silt {ML}-with trace sand and trace g
gravel-trace cf cobbles-wet 7
——i‘&-:’ 7
sl
__‘“—“fQ_‘SS an &
— \
T oo
10 iS5 ! o
e A
tnd of Boring
Boring advanced o0 10.0 feet with solid-stem and from 10.0 fect
to 29.% feat with roller bit
= HW casing used to 25.0 feet
o 2" PVC well installed to 27.0 feet (See well diagram)
fo——
—
—
S
——
iy
J
-—
p—
W2l LEVLL OLLLRVATIONS BukiNG STANTLD T{.].']_.,_l}
[ [0 SOIL TESTING SERVICES | ronme_cotriro T
wi |l s uen ACH Gl VIS, INC . G 'omb, 1 ONERAN i
wt -_‘_’,'__(jm T_’_‘_"_"_“_U_ e HAO LAMNEAL SINCET PRAWN P APEROVE D ke
GRIEI BAY, WIS Sa303 £ 0077 Tiniz 2 N
Tha ctralitiratiae, linae snvencnnl e, nameav mnt.e boaronad sea




LOG OF ECRING NO. r

ARCHITECT-LNGINLIR

OWNE R ]
Citv of Algoma ey, Steowe and Braun e-s
SITE PROJECT NAME
Alaoma, Wisconsin Alrama Landfill Monitering YWells
ULOUNEINGD (o rRESsing STriLle TONS §1 ¢
. -0
z bl [ - ' 2 2 ‘4 5
219 < ol DESCRIPTION OF MATERIAL > PLASTIC ~ WATER ~ LIoUD
- VR I S Y o TNt e CONTERT s Ll %
T I W £ v | X- - = - - ®* - - -
Gw |3 | 7|! Z- | STANGIRD KT PIMTRAIQNY RIOXS DT
W o[- (Ws 2 — —~
| SURFACE ELEVATIONTS  104.7) I o e w
] 5§;19- F1l1-reddish brown silty clay (CL)-with a little gravel-rioist 4o
: % .
ﬁ /(-)1.9
Fill-reddish brown silty sand (SM)-with trace to some e
N garbage, gravel, and clay-meist, wet below 8.0 feet @“
iy
\\\
= s -
144 —
L]
&
= N
| Brown silty sand (ML)-with trace to some gravel-wet @\“
YU \
J.38
] HRyinn
Boulder { )/ i
iib) | |
p— N R
— Brown silty sand and gravel ((M)-wet L
:—j "! '
Roulder TN T B
3 - X . Y —————
Brown medium to coarse sand and gravel (SP}-wet forn)
Grayish brown claycy-sﬂt (ML)-with trace sand-wet \
A5
[
i
Brown sand and gravel (SP)-with trace silt X
, PR \
1)
s S
—— End of Boring
Boring advanced to 8.0 feet with solid-stem auger
Boring advanced from 8 to 28.5 fect with roller bit and wash watdr
— Boring advanced from 28.5 to 41.5 feet with roller and Revert drilling mud
—— W casing used to 28.5 feet
Id casing used to 23 fect
] 2 inch PVC well installed to 40,5 feet {Sce well diagram)
WAILH LEVEL OBSEHVATIONS IWOIING STARTED IS L
wt SU". TES“NG SERV’DES BOMING  COMILETLD 11-70.00)
wt LCRA ACR OF WIS.. INC. me; i 10N My o
wt 540 LAMBLAL STRICT DHAWN APPROVED e L
GRLEN [IAY, VW15 54000 Son - aatl -

The slidihcation hnes represent the appraximate bouniday
’




/ OWNER LOG OF ‘ING NUMBER
‘ F City of - .na B-SR 3
A PROJECT NAME , ENGINEER
City of Alcoma Landfill Brey, Stuewe § Braun
STS Consultants Lid.
SITE LOCATION Algoma, Wisconsin
d
= o= -~
=] &w - —-
WELL INSTALLATION 2;: La - < = =4 x
TOP STANDPIPE EL. +__200,5 Ll gz = 3 = z o
3 Sz |z2 1 8 |ex e a8 | =5
2 z2 | 8- = z- | oo | 25 | 23
z w | X g2z | o8 z >ilezles | 52
gls il DESCRIPTION OF MATERIAL o~ |2 | © | &8 (2=} =z8 3=
= 2| =~ 8]z n | =X o = w2 |52
A Wl <] o> =z =z e = ] bt
w SlE& & |28 =< Sw 3 = 3 a &
o U|l=zl=|=lo = o = =
3 | & | S |&[ SURFACE ELEVATION =3 -
698.7
Dark brown to gray fine to medium sand (SP) - trace
silt - little coarse gravel - dry - auger sample [-
qlagial outwash L
Y
Reddish brown to dark brown to gray very silty
1l |ss . R : 12
fine sand (SM) - trace medium sand - trace fine
gravel - trace to a little clay - dry - medium
dense - glacial till
2 |ss
: il 2
3 |ss ‘
= J ﬂ-‘ 41
Light brown fine to coarse sand (SP) =~ a little
— fme_ to coarse gravel - tracg silt - dry -
] medium dense to dense - glacial outwash
4 SS] 24
Yo}
s |ss ll Light. brown silty medium to coarse sand (SM) - 13
2E ” a little fine to coarse gravel - wet - medium :
dense -~ glacial outwash
Gray to light brown fine sand (SP) - trace
6 | SS silt - wet - loose - glacial outwash 9
0 KA 1S9
10
Light brown fine to medium sand (SP) to (SM) =~ E
trace coarse sand - increase in fine sand and 2t
silt with depth - wet - medium dense - glacial (1
”Jl outwash H
— 71ss |} 15
3
Light brown fine to coarse sandy fine to coarse _“H
m_ gravel -~ (GP) to (GM) - wet - medium dense - *
;104 8 |ss glacial outwash ] 21
= i
ERT O BoYIng
Boring advanced from 0'-5' by solid-stem auger
Boring advanced from 5°'-41.1' by hollow stem auge¢r
e 2" PVC monitoring well installed at 41.1' with
a— protector pipe and lock
,____'-':
i.k: stiahlicanion ines represeni the approsimate Doundary bulween 3011 17063 1IN $ilL. 1he I18N3I150N May be pradudi Walel levely were Measured at 1he 1itnws Indicaled Waler levels may vary sesaonaily
wL 21'-22' WD 8CR ACR | BORING STARTED 6-18-87 540 Lambeau
STS OFFICE
wL-T. PIPE DATE TIME wL-T. PIPE DATE TIME Green Bay, WI 54303
BORING COMPLETED 6-18-87
22.35 6-26-42 e 30| ORawneY oo | swEET ) oF
FOREMAN EVIl | APPD BY JMB | STSJOBNO.  15229XF




LlUo O LOIUNG N

AHCHITECT-LNGINEELR

cobbles-wet

Brown sandy silt {ML)-with some graveland som

. :

RN —~
i 1 ' - é
Ci ty of K [ K n"EYL Cgnyn ard Pesgn
RN PiIHOJECT NAKL
Meanry, Wicennain Alncad Landiil) Manitnring Welle
(LS ITIVIN QUL TRSVET RN VLR T L B
D)
' . \%

. w i $n 1 2 3 « s
glele ]'_ N DESCRIPTION OF MATERIAL > p PLASYIC WAL LoD
Iz | ‘2[ !_J.-_E . RIS CONTENT & LMttt =
[N Rt = Ol X= - = = - & — - - - - N
-2 c o !: '. o bs
33 lEEe T 0 CANDARD K PAJIEATION (BLTAL M

L A ! -
J 1 |71 swnracr opvanion sy 129,33 ¥ T T
——: 1 [SS 271 Brown medium sand {S')-with a little large gravel-moist /‘
pb————e. . — fmed i ..
22 18S {Il i “( Sﬂ'
5 q &7
—;—t Brown sandy silt (ML}-with trace clay-moist i
s T 1 /]
SSLL ] 3 (O]
i N
4
-+ ; \...
SS ; 4 Q%
=
) \
SS |1 ' haky
N
\

Brawn ¢oarse sand and fine gravel.with some cofiﬂcs (5P)-wet
LY

End of Bering '
fioring advanced to 25.0 fect with solid-stem auqger
Boring ahandored becavse of less of 5 feot auger section

WATLIL LIVLL OULEIWVATIGHS UORING STARTID 11-1i-¢0
= SOIL TESTING SERVICES  [uonee cowniiio 11100
wuol ncn ACR OF WIS, INC e Ja _jronnan T
wt 640 | AMRE AU STRCET pRAVN b APFHOVLD I
GRITN BAY. Wit 54303 o0 - 1377 ST
P e TYhe strali’icat!an inee reprosent the approxmate boundary



OWRL I} AT T bt B R
City of Mgoma i'rey, Stucwe and Graun 6- {,A

SE . . PROJLCT 1LA'ME . . .
Mgoma, Wisconsin Atgona tandfill Mfonitoring vWells

AL CoMrriabat Sib R Ta Tony ]

1 2 [ 5
I | 1 . t
PLASTIC WwATEN LIcud
LIMIT &, CONTINY o LMY =
Xeooo = = @ o+ — = .. ‘.\
CIRNSAR] N PISNIIRZTIGN GBLOAS M)

SUAFACE [LEVAT:ONTY 106.74 PP &": FRTa

—_

1.0

DESCRIPYION OF MATERIAL

DEPTH

ELEVATION
SAVFLE

LG5 FT 1

SAMPLE NO
QAP ™ST
prcovEny
UNIT TAY WT,

TYPE

e

Il

— R0

- ' See Boring 6

=—hoss | . | Jsee
: 41 Cray <ilty medium sand and gravel with some cobbles (SM)-wet
| |

- ‘ 1
30— e
| [ 4 N
ney

Boulder

I i
;ﬁ i § Brown fine sand and gravel (SP)-wet a

Y
-
(o]
["]]
i
|

=i

— End of Boring

[ foring advanced to 10.0 feet with solid-stem auger and from 10,0} feet
S te 39.0 feet with roller bit

H#¢ casing uscd to 30.0 feet

2 inch PYC well inctalled to 38.0 fect (Sce well diagram)

WATER LEVIL OQUSERVATIONT HOING LTARILD 1120

52w SOIL TESTING SERVICES | o cors i TR

vt nen __acn g OF WI5., INC. MG Poely epa  FOWMAM 1Y and
win Py

wt 22.7" R _ 540 LAMBCAU STREET pawn  HIP AN
CRECM BAY, Wit he o - 1y N

- - - ——— — s - -

The siotife stien fines senl he approximate bound e
Sl en RERSHOREINNG I 128 MR TLNN AR

Lntoes s



LOG OF BORING NO. 7

WA NEN ARCHITECT-ENGINELR
City of Algama Srey, Stuewe and Draun B ‘7
SIL . "ROJECT NANE ) L
Mgama, wisconsan Algemy Landfill Monitoring Wells
URKCURSINED LUn e oDt STRENGTR 10Nt
0)
. s
. §m 1 2 3 4 s
v . : +
Siglt el DESCRINTION OF MATERIAL > | puaastic | watin LIouD
RS SR I I O Y b g LIMIT % CONITENT %  LIMiT =
S I I A G kg X= == - - S - - - =
€tz lg i Z | STANGARD "N FIN[ISANON (10T M)
q U T 17| suArace euvation 104,48 0w 340 50
— !:
| .
- ‘ :
_'ﬁ——' :
— 1' Fil1 - garbage and wood chips
= |
L ba
b
f
- i
—— o
— o H
— —— 1 .
] s
"
i
= | i
|- b
S HE: s
1 [sS I & 29
’/
YR y
— / L
|
17t Brown si n M}-we 7
SS.H_'J Brown silty sand (SM)-wet A _ i
End of Boring _
Boring advanced to 20.5 feet with solid-stem auger
-
- e
!
YAALH 1BVIL OBLEAVATIONS DBOTING STALE 11-13-8:0
vl 16.%° to 19.0 ' WD SOIL TESTING SERVICES | romne_conrain 11-11-00
i per ALk OF WG, INC. e Luxd okl T
wi 640 LAMISE AL STREET DUAWN P APPEOVED kMK
QRN BAY VIS L43n) 0 s 10807 IRTIA R
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SiS

STS Consultants Ltd.

GREEN BAY
Phone (414) 494-9656

MILWAUKEE
Phone (414) 354-1100

. .. WAUSAU
Phone (715) 845-8388

OSHKOSH
Phone (414) 235-0270

Facility Name

CITY OF ALGaoma LANDEILL

Permit or License Number

Facility Well Number

Permanent Well Number {To Be Assigned

Date Abandoned

- By DNR Staff) L-16-877
vell/Boring Location Grid Location (If Applicable) N /A
1/4 1/4!1_@ 1/4ﬁéSectioni’bTownshipZﬁN/S Range'_L_g_B/N Reference Point N/S Ft. EM Ft.
Conty Name of Civil Town
KewaUNEE ALGOMA
Depth of Well (Fram Grournd Surface) Depth of Boring/Drillhole (Fram Ground Surface)
40.5  reet 45 Feet
Well Casing Diameter (ID) Length of Casing Removed
Z Inches 3 Z Feet
Is This a Bedrock Well? Is This an Unconsolidated Formation Well?
- @ o

Sealant Mixture
A Bentonite Slurry
Neat Cement Grout

Concrete (sand-cement) Grout {can be used only in 4-inch diameter wells or larger)

Granular Bentonite

i te Pellets

Comments BENTONITE /CEMENT GEOUT

3

Volume of Mixture Used ~ 4 Ft.

How Added - From Surface Other

Was abandoned well/boring examined 24 hours later to note settlement? Yes @
If yes, was settlement evident? Yes No
Was the well/boring retopped? Yes @

Problem(s) Encountered pLLED PROTECTOR P:FE’ NENT PowN PVC PIPE Wrrr{ Aw Eop

To PEMoVE (AP oN BOTTOM .

GPOUTED PVC WITH TREMIE PiPE FROM POT[OM UP.

PULLED 32.0' OF PVC — PUMPED OOWN MORE GROUT, THEN ORILLED
wiTH Hollow STEM TO 45, PUMPED HOLE FuLL OF GROuT, PUT CEMENT

CAP ON ToP WITH NATIiVE SpIL OV

ER CMP

Name of Person Performing Abandorment

EuMeR  VaN DE Hey
4TS CONSULTANTS LTD.

Joa # 15229 XF

Client

CTY OF ALGOMA




N\ ;_31 '

A

STS Consuitants Lid.

FIELD WELL INSTALLATION DIAGRAM

END CAP WITH HOLE

ON STANDPIPE?

YES o

1)

PE OF PIPE?
GALVANIZED, STAINLESS, OTHER

2) TYPE OF PIPE JOINTS?
— BELLED, COUPLINGS, (THREADED) OTHER
x 3
| 1 stanopiee 3) TYPE OF WELL SCREEN
2 STICK-UP GALVANIZED, STAINLESS, OTHER
Y 4 Sscreensize __010
A 4 ]
2! ',cngsooﬁﬁﬁngzgm, 2 E 5) INSTALLED PROTECTOR PIPEWILOCK? (YES) OR NO
A H ) WAS SOLVENT USED? YES OR
i B *
2 BESJV%NE'; ELE 7) WAS DRILLING MUD USED?
¥ al SOLID AUGER, (HOLLOW STEM AUGE
)\ g WATER, REVERW
5] 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
T BACKFILL ves oR(NOD
3 MATERIAL 9) HOW WAS WELL DEVELOPED?
o | “SLURRY BAILING, SURGING, COMPRESSED AIR
5122, 10) TIME SPENT FOR WELL DEVELOPMENT?
| & - 5min., 15min, OTHER
S
41,1 o 11) APPROXIMATE WATER VOLUMOADD,ED?
= .
o PIPE DIA. 5gal., 10gal, 15g9al, OTHER g‘g
z == 12) WATER CLARITY BEFORE DEVELOPMENT?
w ¥ {IF P¥C USED) CLEAR, OPAQUE
o 1 Tome M1 13) WATER CLARITY AFTER DEVELOPMENT?
& SN & TURBID, OPAQUE
) A caidiibie. Sl 'r:' 14) DID THE WATER SMELL? YES OR
! BEE
10! § ol 'SASAND 1 12 15) WATER LEVEL SUMMARY
1 A |
l | PEA GRAVEL I wew % | 1 DEPTH Fnon;tr. SE/::J{DPIPE AFTER DEVELOPMENT?
1% | Dl| [tf SCREEN |]o : o
N AND 1y LENGTH 2) OTHER MEASUREMENTS:
‘r ‘r {CIRCLE ONE) : ‘ ‘L .
¥ DATE . Ft. FROM T, ST. PIPE
T \ BOTTOM CAP
lCﬂOD OEUTR| NOT W DATE f Ft. FROM T, ST. PIPE
R NO DATE , F1. FROMT, ST. PIPE
Y DATE . Ft. FROM T, ST. PIPE
Well No._ DK DATE INSTALLED_b-15-87 DRILL RiG_H40
DRILLER _EVH DRILLCREW _JB
JOBICLIENT CITY OF ALgoma L ANDEILL — stsuosNo. 15224 XE

FW: 1.983
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APPENDIX E

WASTE CHARACTERISTICS AND VOLUME



RICAARD H. DIGUELLE. wavos
CHARLOYTE BOEITTCHER, cLEnK-TRRASURER

~INRY STEHULA, AsSEssOR-CENERAL INSPECTOR
‘ TAN PILE, civy ATTORMRY

Y C. ENGLEREAT, ring cnnar
MARK HOPPE, crigr or roLics

WISCONSIN 354201

March 1, 1974

To:

Dear

The Department of Natural Resources has asked the City to furnish
information on the amounts and types of toxic and hazardous wastes
that are disposed of at the city dump.

As far as I know the possible toxic or hazardous wastes disposed
of at our dump site are paint, paint thinner, lacquer and maybe some
varnish. | '

If during the year you will be disposing of any of the above men-
tioned material or anything similar to it would you please give me
the following information;

1. The type of waste

2. The chemical make-up and trade name

3. The quanities of each type of waste

~( If you cannot determine the exact amounts please estimate)

4, The name of the industry from which the waste comes from

5. The names of the individuals transporting the waste

If you do not have any of the above wastes would you let me know
anyhow so we have the information from all the industries.

Could you also furnish the following information on the amounts
of solid waste that you dispose of at the dump during the year:

1. The type of waste ( wood, paper, weldrock, etc.) '

2. The estimated quanities of each type of waste either in
yardage or tonnage.

Where there are large amounts of material transported could
you break these down into a weekly,monthly and yearly estimateS
Thanks for your cooperation on this matter.

Respect{plly, ¥ours
- .
Alap Oroll

City kEng.
RIgoME, wWis.

A City CooL In CLIMATE, WanM IN HOSPITALITY

c WITHAN O UTSTANDING YOUTH PROGRAM




1312 Perry Street
Algoma. Wisconsin 54201
Phone 414/487-3426

March 5, 1974

City of Algoma
Alan Groll

City Engineer
Algoma, Wisconsin
54201

Re: Waste hauled to City Dump.

Our chemical waste is composed of lacquer, lacquer thinner
and paint. This waste is mixed together and piped into a
5S gallon barrel, when we accumulate 2 or 3 barrels, they
are taken to the dump with our truck, driven by Cecil Pavlick.

Our paints and laquers are purchased from Sheboygan Paint Co.,
Sheboygan, Wisconsin,

The total chemical waste dumped for the year is approximately
25 barrels,

Our waste wood is hauled and sold to the U.S. Plywood Corp.,
Algoma, Wisconsin,

Our other solid waste hauled to the dump consists of paper,
sand paper and wire, this amounts to approximately 1500 Ibs,
a month.

Maynard K, Feld
4
‘7')7 3,,9\'//& &é}/

General Manager
ALGOMA INDUSTRIES

MKF /al
ce:



NET COMPANY

310 FOURTH STREET, ALGOMA, WISCONSIN 54201 TELEPHONE 414 - 487 - 5577

3/20/1974

Mr, Alan Groll
City Engineer
City of Algoma
Algoma, Wi. 54201

Dear Mr., Groll:
In response to your letter of March 1, 1974, we
will not be disposing of any waste material of a

toxic nature as you describe.

Our waste wlll consist of the following:

Type ' Approximate Quantity
Cardboard 1500 1lbs,
Paper 1000 1lbvs,
Wood 50 1lbs,
Cotton/mix material . 500 1lvs,

These amounts are transported on a weekly basis
from November through May by Mr., Larry Massart,

Sincerely yours,

AIGOMA FET CO.
;iéz ason

Assistant Plant Mgr.

PM/cn
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March 22, 1974

Mr. Alan Groll
City Engineer
City of Algoma
Algoma, WI 54201

Dear Alan:

Sorry we did not respond quicker to your
letter, but we do have the information now.

TOXIC WASTE

1. Type - Paint & paint thinner

2. Chemical Make-up - Acrylic base
paint & Xylol thinner

3. Quantities, Annual - 15 Gallons
paint, 15 Gallons Xylol

THE CALUMET comeanvy, inc

340 NORTH WATER STREET
ALGOMA, WISCONSIN 54201

PHONE: 414-487-5251

4. Name of Industry - Sheboygan Paint Co.

5. Name of Individual Transporting -
Various employees

SOLID WASTE

1. Type - Wood & paper

2. Quantities, Annual - Wood, 7000 lbs.
Paper, 7000 1lbs.



PLUMBERS WOODWORK COMPANY Manufacturers of Badger Seats ALGOMA, WISCONSIN 54201

Phone: 474/487-5531

March 12, 1974

"/
A Y4
(2

./

Algoma City Hall

225 Steele St.
Algoma, Wis. 54201

Attn: Mr. Alan Groll
City Engineer

Dear Al:

In response to your inquiry for the DNR regarding the
disposal of waste material at the city dump, our Company
does not and will not during the year dispose of any of
the hazardous or toxic substances referred to in your
letter.

To the best of my knowledge the type of waste now being
disposed consists of floor sweepings, woodflour dust,
paper, cardboard, and on occasion scrap plastic toilet
seats. Frequency would be about two truck loads per
day or approximately 20 yards per day.

If you have any questions Al, just give me a call.
Sincerely,

PLUMBERS WOODWORK Co.

Larry Jé:;s

Plant Mgr.
LJ/vp



U.S. Plywood

1001 Perry Street, Algoma, Wisconsin 54201 Telephone 414-487-5221

March 11, 1974
(Dictated 3-8-74)

Alan Groll

City Engineer

City of Algoma

Algoma, Wisconsin 54201

Dear Mr. Groll:

In response to your letter of March 1, 1974, the following esti-
mate of waste materials has been made:

RMT:p
c.

Type: Finishing materials (varnish, thinners, etc.)
Chemical Makeup: Relvar - Alkyd Urea conversion type varnish
Polyvinyl Acetate
Lacquer Thinner
VM & P Naptha
Methanol
Filler - SC 150 solvent
Silicate
Pigments
Paint Primer - 0il Alkyd
Quantity: 750 gal./year total for all of the above - Relvar
and lacquer thinner by far make up the largest per-
centage.

Type: Glue wastes

Chemical Makeup: Melurac - Melamine and Urea blend
Urea Formaldehyde

Quantity: 1875 Gal./year total for both above

Type: Weldrok Dust
Quantity: Present 9100 lbs./day; future 11,200 1bs./day

Type: Wood waste, paper,cardboard, etc.
Quantity: 2 tons/day

Industry: U.S. Plywood
Transporters: Lester Paape and Milton Duerst

Sincerely,

.ﬁw . Satba

Proj Enai
Blll Baker roject Engineer

A Divisionof U.S. Plywood-Champlon Papers Inc.

G



Mr. Alan Groll
March 22, 1974
Page: 2

If we can be of any further help, please
let me know.

Sincerely,
THE CALUMET COMPANY, INC.

William Rohlf
Purchasing Manager

mik
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I’z 2

Name of Firwm From Which

Name of Firm Which

Quantity of Description of the-Waste Received
Date Waste Recejved Waste was Collected Collected Waste ]
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ACCOUNTING FORM ~ TOXIC & HAZARDOUS LANDFILL OPERATORS

-
75 5

Quantity of

Description of the Waste Received

Name of Firm From Which
Waate was Collected

Name of Pirm Vhich
Collected Waste

Date Waste Received
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

RECEIVED“-m .' 4
I0C

Jily IRV

Lake Mich. Dist, / 4/

Quantity of Description of the Waste Received Name of Firm From Which Name of Firm Which
Date Waste Received ' Waste was Collected Collected Waate
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

2.5

Quantity of

Description of the Waste Received

Name of Firm From Which
Waste was Collected -

Name of Firm Which

Collected Waste

Date Waste Receilved
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ACCOUNTING FORM ~ TOXIC & HAZARDOUS LANDFILL QPERATOR
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Name of Firm Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of

Description of the Waste Received

Name of TFirm From Which

Waste was Collected

Name of Firm VWhich

Collected Waste

date Waste Received
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORs

Name 6f Firm From Which

Quantity of Description of the Waste Recelved Name of Firm Which
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Name of Firm From Which

Quantity of Tescription of the-Waste Reccived Name of Flrm Viich
Date Waste Received Waste was Collected Collected Waste
(2 | 25 oot D 5. oo | o5 Phooreet

S | 2 g Lol pott 57 - - o -~

43 | 5 « . ' - -
-/% _770;;‘76_‘ éée. « e« > . "\—
A | Lo /';,é,'/ . . - .
2N '2,15_7% (,g/,,é/,/,,,é p(/sf 2 « s "

Z Y e « — >

-5 /g/éﬁ% 1«‘/&4@4 ﬂos/ < ~ ‘ "‘ i

"L | 24 /44’ . % ’_ o w w - B

: '// /j,,;wf' ‘“ _ “ 4 ‘e ae ‘v

) “ﬁ 2 J-M, ¢r | e P e P .

20 | o a5, A - - A
L-22 | SO ﬁ_ Mé//qé Dergr” “« - ~ <

-2/ Z/f‘é‘ | & & ¥ “ P -

22 | /55w GFle - “ " -

Lm2 2 5O ,%é @/&;7/ : _ “ ~ o -~
=221 /5 %,4 oDk LA s Py . 5

34040l ghut Y8 WikdnK dest 165 9al panit-




ACCOUNTING FORM - TOXIC & HAZARDOUS

LANDFILL OPERATORS

-

Quantity of

Description of the-Waste Received

Name of Firm From Which
Waste was Collected

Name of Firm Which
Collected Waste

Date Waste Recelved
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ACCOUNTING FORM ~ TOXIC & HAZARDOUS LANDFILL OPERATORS

Name of Firm From Which

Name of Firm Which

Quantity of Description of the-Waste Receilved
Date Waste Recelved Waste was Collected Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS

LANDFILL OPERATORS

A )

Which

/

//d////ﬂ./

Description of the Waste Received

Name of Firm From

Name of Firm Which

Quantity of
Date Waste Received Waste was Collected Collected Waste
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afl H ~gJUELLE. wavon &
ILC’E{ POCTTCHLR, ciumn.TREABURER
/”AT[HULA. ASORSBOR-DENERAL INS*RCTOR

2, €S, £'TY ATYORMEY
ENGLEBERT. ring Cwx'EP

UPPE. CwiE? OF rouiCE
WISCONSIN S4201
Alan Groll
City Err.
Algoza, Vis,
To: Mr. Gary Kulidert

v

Dept. of Natural Resources

of Envirormental Protection

Thnis is the reply tc zour letter of Jan. 23,
reguested information on
'tes thet are cerosited in our dump site.
“Je receive this tyre of waste from three of
and they are as follows;

\1goma Industries

[62]
ct

1312 Perry

Lacquer, ccuer Thinmer and Faint

N

i
Manufzctured by Sheboygan Faint Co.

-
_

Cecil Favlik,

Calurmet Co. 340 No. Weter
20 gal.

Acrylic base Faint and 2ylol Thinner

Faint and Faint Thinner

Fanufactured by Sheboygan Paint Co.
o drivers nemes given

the type and amounts of

Aachnlent- 7%

b

CITY OF ALGOMA

RECEIVED DH2
APR 121374

Léke f\A;Ch. C::n‘.

=

1874 in which you

toxic and hazardecus

our local industries

U.S5.Flywood Co.

Varnish and Thinner

10C1 Ferry St.
750 gal. per year
Relvar- Alkyd Urea cenversion type varnish
Metharol

Thinrner Fil

LisaT

Polyvinvl iLcetate

wn
O

Lacguer

™
e

& P Yaptha Silicste,

-
<

‘v
T
i

i
o
&)

(6}

A CiTy COOL IN CLIMATE, WARM IN MHOSPITALITY

witTH AN O UTSTANDING

. e .

YOUTHK PROGRAM




2eGUEILLE, wavonm ( (J

BCETTCHIR. c.Ern - "REJIVPER

WA FHULA. 4saUISCR-CENERAL INIPECTON
PIES, CiYY aTYORNKEY
INGLEBERT. r'ax cn'er

' SPE. cw.ur oF roOLCE

WISBSCONSIN 354201

~J
\Nn
("
9]
—
'

Glue wWastes 13
Melurac- Melamine and Urea 3lend
Urea FormalcdehyZe

Drivers are Lester Paape and Milton Iuerst:

1]
H

)

4
D
]
H

This totals out to 4,03C gal. of this type waste per year.

If you need any mrore information let ze ¥now and I wi

t it to you as scon as I am able.

U

espect fllj Yours
:lan Gr 011

N

‘»

111 tr7

A CiTy CoOL tN CLIMAYE, WARM IN HOBPITALITY
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REPORT (F INTEZRIM PLAN AND AEANDOWMENT PLAN F(R CI
AFNAPCE SAVITARY LANDFILL SITE IN SEC. 3, T25%4, |

]

<

2
E=

—
RadRon]

S
ANk
tn
i

Dec, 15, 1875

INTERIM FLAN OF OFPERATION ( 15 Mo, life )

In order to prevent surface water infiltraticn dreinege is preovided ofer
the entire area, the dreinage runring to the East, West and Nerth.

The order of filling the four (L) separate areas is in a South to Yorth
directicn with the lact area to be filled being the one closest to the scc-
ess road, the filling beginning on the high end of the area to the South and
moving North to the lower part of the lsndfill.

The borrow area South of the landfill site is conveniently located for
areas 1 and 2 but for areas 3 and 4 most of the cover meterial will have to
be brought in from outside the leased area.

The City of Algoma leases the landfill area from Dumran Fealty of Algcma
for £1200 enmually,

The earthwork celculations are as follows:

Annmual garbege amounts and source;

U.S.Plywood Corp, 500 yds. weekly x 52 2£,000 cu. yds.

City of Algoma 120 ¢ " x 2 = 6,240
411 Cther FHauling 200 " " x 52 = 10,400
L2 ,6L0
leas 20% compection g,z2¢8
Total Annual Garbage 34,112 cu. yis.
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PART 1. SITELOCATION AKD INSPECTION INFORIATION
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" SEPA

POTENTIAL HAZARDOUS WASTE SITE

SITEINSPECTION REPORT

LIDENTIFICATION
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PART 2- WASTE INFORMATION WT | /T80 (037
. WASTE STATES, OUANTITIES, AND CHARACTERISTICS
CYFRYSICA, STATES iCm.v o i'e anewyp) C2 WALTIE DUANTTY AY SITE D2 Vi ASSTEL CRARAZILRISTICS 1(0aern s 1 ar ooy
[Mea)v'es D°wa)if Dt tr ey

Xk soum Lt SiURRY b e P08 S AORALL T A00C XU soLustE X1 vy VOLATLE

g oy TUE LCERDEWE Lf wit ECUDUS L J LxPLOSWVE

g ;I'\:’:!lﬁ N33 'K::. LG'E;JID TONS L€ RETADRZIWE G fLlawseBll T w RIAZTIVE

= . - cumcyaros 21749 dpQ S0 FiRSIUNT DK KTABLE DL WEOMFALBLE

N KO AFPLICABLE

. WASTE TYPE

.
C#YtGORY SUPSTANTE NaME Oy GRULE AWDUNT [T UNT OF WIGLURLE 02 COMWENTS
Sy SLUDGE
OoLw OILY WASTE
sOL SOLVENTS
PSD PESTICIDES
occ ovemonsruz cremeas (A |36 000 | s Udo | Ser. Al Jelozns
10C INUGASLWC CrEMICALS T ‘
ACD ACI10S
BAS BASES
MES HEAVY METALS
IV.HAZARDOUS SU2STAKNCES “sov triever i mezttezoemin 1 s €47 A=2es
L1 2RTEBDRY Ll SUEST 4N II NLME O CLE rinLE R (4 £71%150 DERIEL, WITHDD veconzimmation | ERMAASSSI LD
NAtesl TThia amounTs az vatnId Tl ol Jb( U2 als
et o tnn LLO7 oven. ‘{J& 14 WEar. L Lee WA
nelerda ,54’4":21; e amblismilu el umate | aiion 7L
I()1 nﬁnd.LrE/ ’ !
v ,.G—n/{unﬁ LHAZ_A /){)M ;mxé 4 ‘d/ .
W Wend Mleq ~ gl Lhovia, QA vos e I
() Kales Duct - s ol ot Mﬂm ck - 7. Ya
Hiw unile - birc ol adBeodos A Mo D domird YKo )
() Veomuob 4 Thikern —Tnkocrrn comeZlinTn omil
_chanactoniadie )
@) Ebus . MWaadten — . Unca Ut n L (Urta Sorandi Oty oAl ) 7am./
Mlasmimic. [
Mn. Dien. Teod 4HLE ,gxbuxul wadles utns b 4 _
m M 17 Lo /)ﬂ}’n[/ﬁ,fdﬂjlﬂ ,tw-
V. FEEDSTOCKS rSes ae e 1 €43 himows: J [
CATEGORY 01 FEEDSTOCK NAME 02 CAS WUMBER CATEGDAY DY FEEDSTOCK NAME D2 CAS NUMBE®
FDS 4/ //) FDS
FDS FDs
FDS FDS
FDS FDS |

VI. SOURCES OF INFORMATION 10ac 1:0c0c micioncas 8.5 3010 bvi samom snenysn spons-

from

Al Lm‘ o amd! G

MWJ‘.&J&A c[wunﬁ o wroptlion,

A NeZunal. chu/z,ceo

LFAFORC 207015 (7-8Y)



APPENDIX F

SUMMARY OF EXISTING GROUND WATER CHEMISTRY



TABLE 11
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Period 1 = 12-10-80 6 = 7-14-81 11 = 11-10-82
2 = 1-15-8} 7 = 8-17-81 12 = 2-16-83
3 = 2-2-8} 8 = 11-9-81 13 =5-11-83
4 = 5-14-8) 9 = 5-3-82 14 =9-12-82
5 = 6-10-81 10 = 8-6-82 15 =12-12-83
Sample Sampling Location
Parameter Period 1 2 3 4 5 6 9
Field pH ] - _— _— _— _— - _—-
2 _—— _—— _—— _— —_—— _—— _—
3 7.4 7.2 7.9 7.3 7.4 7.6 -
4 6.5 6.5 7.0 6.5 6.2 6.2 _—
5 - - ——- - ——- - 6.4
6 —_— - -— —— - - 6.4
7 6.6 6.6 6.6 6.9 6.9 6.6 6.6
8 7.2 7.2 7.2 7.6 8.0 7.6 7.2
9 7.0 7.0 7.0 7.0 7.0 7.0 6.8
10 — _— _— _— _— — _—
11 6.6 6.7 7.3 7.2 6.6 7.1 6.9
}% 7.28 7.26 7.60 7.32 6.92 7.29 6.94
14 6.34 6.98 6.01 6.12 6.97 | 6.42 6. 46
15 7.14 7.42 7.73 7.23 6.79 | 7.26 6.98
pH ] 7-3 6.9 6.8 6.0 60["' 700 —_—
2 B -— _— _— 6.65 - _—
3 7.06 7.31 7.46 7.02 6.85 7.14 -
4 7.13 | 7.39 | 7.8 | 6.96 | 6.78 | 7.03 | ---
5 --- -—- --- --- --- --- 7.36
6 —_— -— —— -— - _— 6.79
7 6.97 7.16 7.23 6.96 6.83 7.05 6.88
8 7.37 7.53 7.75 7.32 7.03 7.39 7.02
9 7.01 7.36 7.68 7.24 7.08 7.37 6.96
10 7.34 7.78 7.92 7.47 g.l 7.49 7.12
11 7.45 7.63 7.74 7.33 .9 7.37 7.03
12 7.36 7. 44 7.99 7.49 7.24 7.64 7.27
13 7.17 7.52 7.89 7.37 7.23 7.47 7.19
14 7.39 7.88 8.03 7.60 7.29 7.59 7.47
15 7.42 7.68 7.91 7.44 7.03 7.52 7.20
Field 1 _— _— — N _— _— _—
Conductivity 2 - - -_— —_—— -——— -— -—
3 650 298 271 605 1030 355 -
4 600 300 350 670 1480 450 -
5 - - --- --- --- --- 530
6 —— _— _— _— - - 8390
7 600 380 380 560 1400 460 950
8 415 300 292 415 1200 355 920
9 480 260 310 360 1400 320 900
10 800 365 325 600 1350 380 1000
11 350 450 230 320 950 285 700
12 500 305 260 380 1150 320 650
13 700 275 265 335 1150 300 730
}“ 355 250 260 420 1115 306 650
5 _— _— _—— _— o .
|
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TABLE II
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Period 16 3-12-84 21 6-6—8g ‘ 26 9-24-86
17 6-21-84 22 9-19-85 27 12-4-86
8 9-10-84 23 12-16-85 28 3-19-87
9 12-12-84 24 4-21-86 29 6-26-87
3-26-85 25 6-12-86 30 9-25-87
Sample Sampling Location
Parameter Period ] 2 3 4 5 6 9
. ]6 7-]] 7.50 7-56 -_— - 7055 7v36
Field pH 17 7.70 | 8.12 8.31 — 7.68 | 7.94 | 7.71
18 7.08 7.45 7.63 7.24 7.32 7.24 | 7.24
19 6.68 7.02 7.36 7.12 6.80 6.94 | 6.80
20 7.01 7.37 7.41 _— 6.53 7.17 | 6.74
21 7.49 8.50 7.82 7.83 7.00 7.36 | 7.25
22 6.81 7.21 7.65 7.02 6.54 6.95 | 6.86
23 7.50 7.40 7.15 7.25 6.50 7.08 | 6.85
gé 7.98 8. 45 7.93 7.46 6. 42 6.87 | 6.19
6.80 .0 6.4 6.70 .6 .8 .26
26 6.75 ;.o% 7.22 6.55 2.7 2.78 2. 0
27 7.40 7.70 7.90 7.70 7.00 7.60 |[7.30
28 6.55 6.80 6.85 6.55 6.55 6.20 6.15
29% % 6.65 6.80 7.0 6.50 6.35 6.50 6.35
30+« | 6.70 | 7.05 | 7.10 | 6.80 | 6.55 | 6.85 | 6.60
pH ]6 7-]9 7.46 7-94 === _—== 7'40 7'49
17 7.01 7.61 7.79 - 6.90 7.4 7.03
18 7.40 7.67 7.91 7.58 7.22 7.66 | 7.26
19 7.10 7.41 7.59 7.84 6.80 7.18 | 7.1
20 7.48 7.83 8.00 8.05 6.84 7.64 | 7.26
21 7.04 7.40 7.69 7.20 6.95 7.14 | 7.05
22 7.08 7.36 7.67 7.39 6.85 7.21 6.95
23 7.46 7.64 7.87 7.71 6.88 7.36 [ 7.16
24 6.99 7.37 7.64 7.15 6.88 7.11 6.96
25 7.40 7.61 7.66 7.33 6.81 7.19 | 7.01
26% _——— ——— —_—— ——— _——— _—— _—
27 _— - -— —_— _— _— S
28 --- -—- --- --- - —— | ---
29
30
Field 16 402 .4 275.6 | 280.8 _— _— 292.2 | 509.1
Conductivity| 17 454,13 254,0 | 243.4 --—- |854.0 282.5 | 467.4
18 471.2 297.6 | 248.0 |504.0 Eaea.o 365.4 | 868.0
19 975.0 468.0 | 462.3 |938.4 2620.0 | 625.1 |1196.0
20 152.0 440.2 | 457.2 --- 2739.0 589.5 [1161.0
21 782.6 458.6 | 474.2 [791.7 2998.8 717.6 |1147.0
22 720 372 408 750 2268 585.6 |10LL4.0
23 251.6 238.0 | 277.4 |370.0 1872.0 360.0 | 569.4
%g 690.0 2%1.6 5%8.0 %%4.0 30%6.0 ;;1.% 2222.%
65.0 . 480.0 2.0 3392.0 . .
26 218 45% 2 465 720 3140 550 900
27 420 490 400 680 2990 570 930
28 440 480 400 790 3000 490 860
29%% 1390 400 410 820 1490 490 890
30%* | 490 470 490 890 300 490 910
10-B



. ’ TABLE 11
WATER QUALITY -~ ALGOMA LANDFILL SITE

Sample Period 31 12-9-87 36 ' 41
32 3-28-88 37 42
33 7-1-88 38 43
34 39 A
35 40 45

Sample Sampling Location

Lol
o~
p =g

Parameter Period 1 2 3 4 5

Field pH 31
32
33
34
-35
36
37
38
39
40
41
42
43
44
45

oY
PN
OO
. L] L]
O\O~
v
o\ ONON
. . L]
W
OSNToN
* L2 L]
WO
v
ol
v~
Bt
[ 2310
00 RAD
0O
oo |
L] LI
V1 cogs

pH 31
32
33
34
35
36
37
38
39
40
4
42
43
b
45

450 900
490 820
500 890

Field 31 590 490 2400 700
Conductivity| 32 620 470 1650 630
33 690 " 410 1010 890
34
35
36
37
38
39
40
41
42
43
44
45

— ot et
— et N)

QO\O —
(oleNe
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WATER QUALITY - ALGOMA LANDFILL SITE
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TABLE II - CONTINUED

WATER QUALITY - ALGOMA LANDFILL SITE

Sampling Location

Sample _
Parameter Period 1 2 3 4 5 6 9
C 16 781.3( 436.7| 523.6 _— -— 552.5 | 1041.7
Conductivityl 5 1010.11 476.2| 500.0| --- | 2381.0| 595.2 |1250.0
18 862.1 477.3| 487.8 806.5| 2247.2| 617.3 [1123.6
19 862.11 475.1| 471.6 909.1| 2500.0| 666.7 |[1092.9
20 1197.6| 469.5| 451.5 729.9| 2597.4| 607.9 [1117.3
21 735.3| 452.5{ 505.1 854.7| 2898.6| 781.3 [1136.4
22 729.9 478.51 L90.2 785.4 | 2857.1 | 680.3 |10L47.1
23 671.1| 457.7] 495.0 775.2| 3144.7 692.0 | 1047.1
24 769.2| 507.6| 502.5 843.9| 3021.1} 684.9 [1012.]
gg 512.8| 929.2| 436.7 709.2| 2857.1| 678.0 | 956.9
* -—— — — - -
27 _— _— -— _— - - -
28 -—— -— _—— - - —— -
29
30
C.0.D. 16 77.2 50.1 78.6 - ——— 73.6 127.4
17 66.1 26.1| 98.2 _— 170.3| 38.1 78.2
18 24,6 8.2 20.5 18.4] 213.1| 20.5 77.9
19 34,5 56.0| 56.0 25.9] 198.3| 21.6 51.7
20 41.0 1.9 39.1 18.6| 221.6| 11.2 b4, 7
21 30.0 3.3 B5b6.7 6.7 221.7| 16.7 41.7
- 22 3.8 11.4] 19.1 7.6 202.2] 11.4 26.7
23 7.9 4,0/ 13.8 4,01 201.6| 35.6 35.6
24 19.3 9.7| 25.1 3.9 288.2| 17.4 38.7
25 21.0 3.5 14.0 10.5| 207.0| 10.5 43.9
26 16.; 4.1 10.3 6.2 196.3, 10.3 22.7
27 19 2.2 24.1 11.0| 203.9, 13.2 50.4
28 1.9 1.9/ 17.0 9.4| 201.6 1.9 18.8
29 * 16.7 24.3] 18.2 4,0 52.6% 16.2 24,3
30 * 37.4 3.9 5.9 15.7 39.4 3.9 21.7
Dissolved Iron 16 0.571 0.50 2.50 _—— _— 1.95 5,62
17 0.03| <0.01| <0.01 _— 0.27 <0.01 0.14
18 0.04 0.06| 0.08 0.07 0.29 0.07 0.47
19 0.14 0.28| 0.28 0.32 0.67 0.2] 0.30
20 0.02] <0.01| <0.01 <0.01 2.78 0.08 0.10
21 €0.01 <0.01| ¢0.01 <0.01 0.79 0.03 0.60
22 <0.01 <0.01| <0.0]1 <0.01 0.43 <0.01 0.28
23 <0.01| <0.01| 0.15 <0.01 0.31 <0.0] 0.16
34 <0.0l <¢0.01| «0.01 <0.01 1.04 <0.01 0.15
5 <0, . 0.0] <0.0] 0.44 ¢0.0] .
26 <o.5¥ 58.8? fo.01 <0.01 0.21 <0.01 8.3?
27 ¢0.01 ¢.01| 0.1 <0.01 o.2d~<o.01 0.15
28 <0.01 <0.01]| <0.01 <0.01 0.22 <0.0} <0.01
29%x z0.01] <0.01| .01 0.01 0.83 <0.01 1.33
30** 0.01| <0.01| <0.04 0.0 0.07 0.0 0.9]
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TABLE II ~ CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Sampling Location

Parameter Period 1 2 3 4 S5R 6A

Conductivity 3]
32
33
34
35
36

C.0.0. 31 20.1
32 44,2
33 41.7 47.

~ 0
L] L]
O
uiw
NN
o~ OO
U — N
—\0 O
[0 0 5 By
Ul
@

&~
un -
~ OO
* L] L]
Ui —

<0.01 0.21} <0.01
<0.01 9.03| <0.0]
<0.01 1.76| <0.01

Dissolved Iron| 3 <0.01

32 <0.01
33 <0.01
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: TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Sampling Location
Parameter | Period ] 2 3 4 g 6 9
Hardness 1 570 290 250 580 880 440 -
2 . _— S —_— 300 - _—
3 515 310 263 583 920 355 -
4 420 140 320 380 1040 270 _—
5 - -— -— -— —— -— 270
6 ~——— -—- -— -—- ——— -— 610
7 450 305 285 430 1055 365 660
8 345 300 210 355 920 350 525
9 575 720 290 370 1095 365 640
10 370 210 240 280 660 250 £20
1 505 346 255 L04 1068 362 610
12 499 375 268 434 1084 348 602
13 661 342 267 384 1052 342 536
14 440 282 266 422 1092 352 584
15 472 294 278 452 1168 370 616
Chloride ] 12 16 10 56 144 24 _—
2 — -_— _— -— 53.0 _— -—
3 18.4 17.2 15.1 60.4 154.6 | 24.5 -—-
4 10.8 14,4 5.5 89.1 260.9 | 16.6 _—
5 - —— _——- —_— - -—— 31.6
6 - - _— - -— -— 53.1
7 12.8 15.9 4,8 27.7 198.2 | 20.4 52.7
8 9.5 13.5 4.6 19.9 167.7 | 19.4 53.2
9 15.6 13.4 6.8 19.8 175.4 | 18.0 67.2
10 13.9 13.9 7.9 22. 177.4 | 21.8 71.5
11 22.5 20.7 5.6 20.4 212.7 | 21.8 56.2
12 21.8 21.4 6.0 25,1 206.2 | 21.1 55.7
13 25.0 16.2 8.7 18.0 174.9 | 20.5 53.0
14 13.0 16.3 6.5 27.9 183.0 | 20.4 57.1
15 13.5 12.5 6.0 33.0 225.7 | 17.6 L6. 4
Alkalinity ] 300 220 250 450 720 320 -—-
2 _— _— _— _— 260 —— -—-
3 350 255 288 553 788 305 -—-
4 140 200 310 450 1080 140 -
5 --- - --- --- —-- --- 70
6 -—- -— — -— -— -_— 730
7 330 270 315 435 705 405 790
8 235 190 280 280 780 225 415
9 355 260 310 350 1185 285 800
10 305 230 295 320 795 2665 750
1 306 298 314 334 751 289 731
}2 291 306 299 345 1002 273 282
3 INA 04 10 2 990 2
14 %74 %42 %oo %%8 938 286 690
15 296 248 300 342 1000 283 682

10-0D




TABLE

IT - CONTINUED

WATER QUALITY - ALGOMA LANDFILL SITE

Sample Sampling Location
Parameter |Period ] 2 3 4 5 6 9
Hardness 16 392 254 228 ——- —— 282 373
17 380 286 266 - 996 320 556
18 518 308 280 468 1104 360 | 540
19 504 272 265 458 980 350 | 484
20 649 282 249 388 1236 326 242
21 474 284 263 480 1340 394 | 508
22 L32 269 284 Ly 1190 344 | Loy
23 396 288 294 472 1416 368 472
24 447 315 273 480 1284 418 | 460
25 326 285 262 466 1220 394 | 460
26 413 295 292 506 1308* 372 | 472
27 317 %go 282 501 1172* 376 | 492
28 274 284 280 582 1152% 340 | 450
29%% | 274 272 258 520 1248* 323 | 437
30x* 302 270 286 563 * 558 316 | 418
Chloride 16 10.4 13.9/ 14.9 -— -— 16.3| 61.°7
17 12.5 13.9 7.4 — 211.8 16.3| 54.3
18 14.4 13.0 9.8 34.8| 215.5 19.5| 55.7
19 17.7 14,7 12.5 49.5| 263.9 19.7| 49.5
20 15.7 13.5 6.7 46.5| 273.9 17.2 48.2
21 16.5 11.7 6.7 40.5{ 259.9 19.5| 45.5
22 9.7 14,2 7.5 Lo,2| 281.9 15.0{ 43.0
23 8.0 12.7 7.2 31.0| 271.9 14,0, 38.0
24 13.5 11.5 7.5 32.0| 231.9 15.0| 38.0
gg 10.5 12.7 7.0 42.7 235.9_, 15.5; 38.0
L 2 L] [ ] 2 L] ]2. .O
27 g9 8:3 &2 SIS 2! 12.% %é.o
28 7.0 13.5 6.5 30.7 | 226.6- 11.2] 31.6
29k % 7.0 19.2 2.0 39.5 85.2 10.0| 35.5
30% 9.7 1.4 6.3 41.3 61.7 8.4 32.0
Alkalinit 16 229 208 260 -— _— 216 501
’ 17 336 240 306 - 1056 264 702
18 250 256 314 326 1217 284 676
19 260 242 296 269 1145 270 609
20 228 210 256 187 1099 244 564
21 274 257 308 341 1277 340 626
22 278 234 302 282 1276 292 570
23 284 250 306 348 1558 314 568
24 290 276 306 374 1598 344 562
gg 256 247 293 385 %228 %g% 262
284 254 02 2
27 222 223 goe 228 1538 308 sga
28 220 239 300 514 1468 291 517’
20k * 212 231 305 510 842 288 526
30xx 253 247 316 506 746 283 539
* - Lab ph and Cénductivity not|required
** - Welll 5 Abandoned and Well 5R installpd 6/18/B7
10-D




TABLE TII - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Sampling Location

farameter

Period

3

4

5R

6A

Hardness

388
460
442

289
296
294

1170
910
1010

470
508
548

594
604

552

308

352
344

467
448
444

Chloride

oo\0
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wd amd b
Vi
e » ®
Vi~

W) — —
N — W
o o o
VionN

54.0
51.0
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wnon

Alkalinity

260
291
278

214
230
244
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—~ OO
owun
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LEPA COMNTIR2(CT rnmoahqnmiW ROGCRAHM
FPLE FANAGEPENT CFFICE

C.8CxX

2/557-24SC

B M2FME

B SAFPLE IC. MD.

CJECT-

—hﬂ.

1l.

12.

SITE hame £/

e mﬁzmiw:

SEPA SLFPLE ND. @
ME 4¢9]1 -

.

SITE ID
Bl - 2LEXANLRIA, VA 223113
F1S: B8-557-2490 -

’
-
® 00 0090 0revosne s

:
P
-

.
oY
-

" 0

DATE G-12-84

w0 —

INCRGANIC ANALYSIS DATA SHEET

'VEFESAR INC.

B R e X I SAP AR

7667 .

CASE ND. 31326

e = t—

CC FEPURT ANC. 131

-—— e e o - -

834.C(CCGC

-—— . e - e -

TASK BAICEH 131

- an e e - A - e ——— -

ELEMENTS ICENTIFIEC AND MEZSURED

RECEIVED SEF 2 g gy

UG/L

ALUMIMLE 25.

ARSEMIC < 8.

- e o e e - l'llll"l.l'"'ll'll.l' -———

EARILP < 1.

- - P G S R M s W S e G e = G

BERYLLILM < 1l.

CACHMILY

CALCILY NE

CHROPILM < 4, .

- e Gn G . = - . W G e S G -

CCBALT < 10.

L R Nk e aa]

CCPPEF 42. -

- e - - - — - an G e -

IRCN C.nND/B

LEAC <2

-
- e e S e — - - - —— G —— =

CYAMNICE NK

FLCCTNCTES: Skt CCYER PAGE.

CCFFENTS

l€.
17.
1¢g.
lg,
2€C.

21.

MACNESILA NE

MANGZMESE 2.

FERCLFY <0.2

NICKEL < 15.

PCTASSTUN AR

SELENILN <2,

SILVEE < 3.

SOCILF AR

T o W D G P WP — . ——

THFALLILN <2

TIA C.ND/B

- W - - G G e - G — -

VANALILYF < 4,

ZINC 27.C

PERCENT SCLILS NEK
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[PA CCNTRZCY LLECHF2TICRY PRCCRAM

PLE MAMAGEPENY CFFICE

te BDX

1/557-24SC

DATE  S-12-E4
INCRGANIC ANALYS1S DATA SHEET
B NAPE  VEFSAR INC. CASE ND. 312¢
B SAMPLE I1C. ND.  76€8 OC FEFORT AC. 121
0JECT~TASK 834.CCCO ~ BATCE 131
ELEMENTS ICENTIFIEC AND MEASUKED
uesL RECEIVED SEP 2 § w34
“l. ALLMIMLK €43. 13. MAGNzSILAM MR
Lomme s e 2
_4e  BARIUN 320 - 16. NICKEL < 15.
5. EBERYLLILM < 1. 17. PCTASSIUN AR
€. CaLPILY 0.53 18 SELEMILYN <2.
7. CaLCILY AR 1S. SILVEF < 3.
8. CRROMILF < 4. 20. scCiLr NR
S. COEALT. < 10. 21. TEALLIUF <2
1C. CCPPEF 28, 22. TIN NO/B
11. "1RCN 1860.C Z3. VAMALILP < 4.
L R N
CYANILCE AR PERCEM]T SCLILCS NR

FGCTNCTIES:

618 - PLEXANLE1Z,

F18: 8-557-249¢C

CCrrFERTS:

v - 22313

tdecceens cerreenn
( TEPA S&FPLE NC. @
SME 4ES2

. ) ' .
® & ® % 6> p o0 e 9O OE

FORNM 1

Y
“tleer1/k. RAXFIELE



£ps COMIR2CT LAEBCFATCRY FPRCCRAM
PLE MANAGLFENT OFFICE

.BCX £1% ~ ALEXANCFIA, VA 22313
/557-24SC FI5: B-557-2450

INCRGANIC ANALYSIS DATA

VEFSAR INC.

NAME

LM G IR

( :epa serpLe NO. :
$ME 4663 - (B-2)

DATE 9-12-84

SHEET

CASE ND. 3126

SAMPLE 1L. MO 76¢9 GC FEPORY ANC. 13)
YJECT-TASK 834.CCCC BAICH 121
ELEMENTS JCENTIFIED AND PELSULRED .
vesL RECEIVED $2P 2 § 134

le - ALLPINLY 1270. 13, KAGCNESILM AR
e AN 2 <b.____ RS
SR, < - N S <02

BARILYP 23 4. - 16. NICKEL < 15.
5. BEFYLLIUN <1, 17« PRTASSIUNM NR
IS & < 17 e N . <2 ___
7. C2LCILY MhE 1S. SILVEF < 3.
8. CErECPIUPF < 4, 20. S0CILP NR
e SOEM M e I s <R.___
1C. CCFPEF 15. 22« TIN C.ND/8
ll. IKRCN 2890.C 23« YANALIUNM < 4,
12. LEAD Y 6 24. ZINC 23.C

CYANICE NR PERCENT SOLILS KR

FCCINCIES: SEE CLYER FAGE.

CLrPrEMNISS

S e - D e R S IR NS M e S Sh G I oS S T WS R G e G S G S SR B G G G WD gm T G Gw o -

- —— - - G v T - ———— e s T P G - —— =

FORM 1

- o - . - . e e -

FCBcRT/E. FA&FIELD



PA CCNIRLCT LAROrRFTICRY PRLCRAN

'LE MaNsGLPENT CFFICE (

LEOX

1£€7-246¢C

NAME

Jdz CI1-T 45K

10.

11,

l12.

BlE - 2LcXxaNLFI1B,

F15: B8-227-246C

INDRCANIC ANALYSIS DaATaA

YEFS2R INC.

- - W G G an e . - -

NNO. €70

834.(CCQO

- - - -t -

ELEMENTS ICENTIFIED AND

Y& 22313

k\_..,\!\..\'.

oo s 0 8 00 v s 60000

A.. SEPA SAFPLE ND. :
SME 4ES Y4

-
N A I I I TN N S P4

DATE 6-12-34

e - - . - -

SHEET

.nbum KD, 313¢

CC REFORT ANG. 132

[

BAICYK 1z1

FELSURED .

llllll!ll..l.ll.ll.tl'l||l|llll|lllmmnmh<mo mmvN m

ALLFIMLYE 3C8.

- s G Em S W G W S e G e W R G ae e

ANTIFCAY <t

- e e G W G G e CE B e . T G W W WS G et e -

ARSEMIC /5.

- - R G I W Y G IS S G WD G e W S S

BARILY D TN X

- D S A EE e e S A e - G S G S - o= -

EERYLLILA < 1.

CACHILY 2.9

. —— S T T A S e S G e S WS M T S e S Swn

CaLCIL? AR

CrRCPILY < 4.

- W S — e - G S o —

COEALT < 1¢C.

— -y W G, T S G S > G e o W=

CCPPEF 3.

1RCM 668.C

- g T G T W S T U R G

LEAD 3.5

. — S G S G = -

CYAMILE KR

FCCTNCTES: SEE CCVER PACE.

CLMFPENTSE

UG/sL

13.
14,
15.
lé.
17.

lg.

20.
2l.
22+
23.

Z4.

FACNESILM AR

MENGAMNESE 23.

KERCLEY co. %

e AT e YD Gn G C e G e Y e -

NICKEL < 15.

- P e Wy S O S WS e A .

POTASSIUN hR

- S B R . S g Y - — - - - ——————

SELEMILF <2.

S AR - . — . ———— ———

SILVEF < 3.

- - ——— - - - —

SCDILY MR

- - e O - — - - ——— ———

TH2ALLIUP <a.

- ST S G - - — - - ——

TIN 2£0.C

e D D . U T W - Y ——

YAMALILYP < 4.

ZINC 12.C

PERCEMNT SOLICS NK

- e b B S G T S e . S WS G P S e G m e R M G G T G G WS S G G ap S R WD ke WP S T W e G WS e W -

—— A G - On - G G S S W A e S — o - - —

S
-..w,\.!,}.J.l--l--a
Lae F2naCEK lllRw \\

FOrE 1

!

(B-4)

_— e e M e - ———————— -

SCLEEPT £ FMAXFIIELD



tPA C
PLE F
-BCXx
/1551~

! NANME

] SANKP

OJECT~

icC.
11.

12.

FCCINCTES:

DNTKACY LABOKZICKY SICGRAY
ANAGEFENT CFFICE
818 - PLEXANLFRIB, V2 22313

. AR R
( SEPA SEFrPLE NWD. =
IME 4¢65

(¢-6a

Z‘IQO F.'S: B-fﬁ?-ZﬁQC :ooooto-o--ou.oo:
DAYTE G-12-84
INURGANIC ANALYS]S DATA SHEETY
VEFSAR INC. CASE ND. 312¢
LE IC. MNC. 7¢71 CC FEPORT M. 121
TASK €34.C0CC BAICH 13}
ELEMENTS ICENTIFIEC AND MEASLRED :
........... m—mm e
uG/sL RECE[VED SEP
2 6 £
ALUNMINUP 254, 12. PAGNESILM AR
ANTIZCNY <b. 14, MANGAMNESE 4G,
AESENE e SBe SR
BARILY 265 5T 16. NICKEL < 15.
BERYLLILNM < 1. 17. POTASSILM NE
SO 053 e S 2
CALCILY 1Y 1S. SILVEF < 3.
CHRCPILP < &, 2C. SCDILP NR
AN L R S - S
CCPPEFR 3l. 22. TIN 0.ND/8B
1RCN 643.C 23. YARNALILP < 4,
LD SR eI 22
CYENICE AR PERCENT SCLILS AE

SEE CCVER P2GE.

e - - o e e S T G W A P W e e S G SR G R e G R D Y S S My e G S e - o —— ———

FORPM

FCEraT £. MaXxFIELD



“PA CUNIRZCY LABOFLTICKY PRLCRAN

PLE MANAGEMENT OFFICE C ez sarpie rc.:
.POX B18 - ALEXANLFIL, V& 22313 IFE LESE .
/5;7-2490 F.’S: 3'557-2‘19(: :.-oooo-o-o--o'oo:
DATE S-12-84 (B-q)
INGRCANIC ANALYSYS DATA SHEET
! NPME VEFSAR INC. CASE ND. 313¢
1 SAMPLE JL. MU 7¢72 CC REPORY »0. 131
CJECTI-TASK 834.CCCGC BAICE 121
ELEFENTS ICENTIFIEC AND PE2SLRED :
UG/L
RECEIVED SEP.2 p 1334
le ALULMIMLK S11. 13. PACNESIUN AR
oAEE 8. O IO <oz
_«e BARILP 1023 16. MNICKEL < 15.
5. PBEFRYLLIULM < 1. 17. PCTASSIUM MR
6. CACMILP <0.5 18. SELENILUYN <2
7« CALCILYF AR 16, SILVER < 3.
€. CFRCPILP < 4. 2G. SCCILPF MR
o S N - S
1C. CCFPEFR 2. 22. TIA 0.ND/3
11. IRCN 7300.C 23. YANACILP < 4.
CY2NICE AR PERCENY SCLICS AR

"FCCINCIES: SEE CCVEE FAGE.

CCPPFENTS:

/)l“_/v‘»/'
® s v 8 o8 00 aas * ® a0 0

e N E ——— e - . S e G T Eh an G W Gnem - -

FCEERT E. FAXFIELD

FORK I



Bor I3, Aveanctia, Margini N TP BEVIVE FE R S X 1o

. C

>vatory Name:

ORCANICS ANALYS& %Qﬁ'\f&e‘g

Culfl Smruth Rececarch Institute

Sample ID No:

L0k
L

v s\rx:

a case Authorized By:

Lix,

YOLATILES

osczxmmxox:@ MEDILM  HICH (circle one)

il NP b e T

!(;_M’ o L oo f

Casc No: J/Jé “|

QC Report No:  COL-F(

Comract No.: 6B-01-6867

Date Sample Received: : j//é//}/
PESTICIDES

CONCENTRATION:

‘ Lo;'] MEDIUM HICH (circle one)

ATE EXTRACTED/PRIPARED: f/?:?jfj’ DATE EXTRACTED/PREPARED: _ © /20 hed
ATE ANALYZED: L/ /Y DATE ANALYZED: 2/ M
ERCENT MOISTURE: WA PERCENT MOISTURE: ' MR »
ONC./DILUTION FACTCR: 1 CONC./DILUTION FACTOR: OO
: - - @ ¢
or ug/kg -9
Pe CAS? {circle one) PP ¢ CAS ¢ (circ:e .
V) 107.52-3 __acrolem /o U (25P) _ 309-C0-2__ aldrin 0029
V) 167-13-1  acrelonittile /C U (90P) €0-57-1  dieldrm 00230
v) 71-43-2 _ Senzene yaAlv, (91P) 57-74-9 _ chloreane OS5~ Hore |,
\) $¢-23-% carSon tetrachloride )0 U {(92P) $6-29-3 &, 4-DDT 0.07L L
\) 103.95.7 chlorobenzene /.0 U (93P} 72-55-9 & &'-DDE 0N-02Y
oV) 127-04-2  1.2-Cichloroethane VA2 (94 P) 72-5-3  &.8.DDD 003
) 71-3%-6 1.l.1-trichloroethane .0 L (95P) 115-29-7 & -engosulian o039 W
av) 75-33-3  1.1-dichloroetnine - (96P) 115-25-7 B -endosulfan 0.c22
+V) 79-C5-3  1.1.2-trichlorocthane yau?’ (97P) _ 1031.07-8  endosulfan sulfate o050,
SV) _ 79.3t.3  L1.2.2-tewachlororthane <0 LOKL  (93P)  72-203 _enarin 0.033 1,
( 75-C5-3  chloroethane 20U (99P)  7421-93-4  endrir aldehyde 0. 044 .,
9\  110-75%-3 2-chloroeihviviny] ether S ol (100P) 76-4L-8  heptachlor 2R 0‘/-/1&
) €7-66-3 chloroform x-xa (JD)P) 102%-57-3  hestachlor enpxide O.022 1
9V)  75-33-L  l.l-cichloroeinene m (102P)  315-34-6 oC-BHC 0.04/ .
V) 136-6%3  1rans-1.2-cichloroethene / O (103P;  319-35-7 B8 -BHC O-0f7
2V) .73-37-3  1.2-c¢ichlorearodane O (104P)  315-36-3 & -BHC E.CS7 Ik
IV) 10%61-92-6  trans-1.3-dichlorooronene /- ok (J0SP)  58-39-9 7Y -BHC (lindane) 0,03 b
10D61-01-05  cis-1.3-dichlorodronene /. Ol (106P) S34£9-21-9 PCB-1242 O3 L
i2V) 105-41-4  ethwibenzene . on (107P) 11097-65-1 PCB-125% /-0 1,
V) 95.€3.7  metnviene chionoe VO "2 _L&TCC  (105P) 11104-28.2  PCB-1221 : /.0 L
.3V) 74-57-3  chioromethane J-oy (109P) 11161-16-5  PCB-1232 /-0 o
6V) 74.3)-9  bromomathane LT (1)0P) 12672-29-6 PCB-124$ /. 0 LA
V) 75-25-2  bromoform /.0 (111P) 11096-32-3  PTB-1260 L-C {a
.8V) 75-27-4 bromodichloromethane /DA (112P) 1267%-11-2 PCB-1016 0\)/ (A
-9v) ' 95-69-4  fluporotrichioromethane /:© (113P) 3901-33-2 toxadhene LS
30V) 75.71-8 dichlorodifluvoromethane —
$1V) 12¢-43.1  chlorngibromomethane /-0 {4
v §27-13.4  terrachloroethene /- DIOXINS
26V)__ 108:33-3 toluene 40U CONCENTRATION: LOW MEDIUM HICH (circle one)
27v) 78-%1-6 trichlorortnene or - 2 L=t 7 DATE EXSRACTED/PRLPARED:
3V) 75014 vinvl Chlorice ?( Ot DATE ANALY .
- &7-€2-1 acerone <0 y PERCENT MOISTURE
. 73:33-) 2-buianone /-0 14 CONC./DILLTION FACTO
75-13-0  carbontisulfige 20 Y
519.73.4 2-hexanone /-0 U @
123-1C-1 t-metavi-2.pentanone /-0 u PP 2 CAS ? {circie or
1CL-62-9 11srene /-0 (129B) 1746-21-6 2.3.7.8-1terrachloroc . Sen ﬂ-:-an’ta or3
103.2%-6  vinel dCetdte <0 U \
! ~ 4 P eram~Npr $C




( ( : Lxhibgy 3

Page 20 of &2
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CRCAISES ANALYTTS DATA ST - Page I

LaSo 1oy Mawe: Culf South Researeh Tng"(rnv; Cast Nen 3/-74
QC Repon et COL-3 £

rd

&'de-—d’ Karmiad Comrmpourds

Scan Iso. . B Maamom '
o Score Ataree /<, )Emnu
Rerrnuion Mass Mareruny Reutine: rEViILe
cCAS? Compard Name -~} Fracvion Tame Goecity:__s0pn 1V Vil s vpiag
. AR AILAC oy ad | 0 .\ /0 AE a2
2 - A b dlene - | SV - | 26 e ' (&
3. __AB VU atnoums Rllene 1| SV s | NA 40
.. I - { { L
5. ~_ | i { [
.. NG : | | K
;. 1N - | {
5 | NS | | | }
. ] . ] ] i T
e, ] NG - | | )
13, ! \ { | | '
. { N [ i |
1. { - N - | {
[TH | ' \ l l
] | N {
- 1 ] N l
1. ] | | N, {
1. | | 4 N {
1. ! i | [N i
0. I { N\ !
.- ! ] Ny i i
2. | ] j N !
26, g | ) \ |
2. ! | . - AN
. { I - TN
. | f | { N\
2. ! ( |
29. ) | |
3%. | | | 1 |
aa:
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Lab Manager
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KECEFIVED D

( ORCANICS ANALYSIS DATA SHEETY

”(” S8 | Lrry

vory Name: Cul{ Seuth Rescarch Institute Case No: A
mple 1D No: fFr207 QC Report No:  CD4- T (
" fSplex Comract No: 6B-01-6B867

: Authorileo By:

YOLATILES

CENTRATION: (TOD) MEDILM  HICH (circle one)

£ EXTRACTED/PRIPARED:

W7/¥Y 4%

Date Sample Received:

WY/ 7%

PESTICIDES

CONCENTRATION: LOY% MEDIUM MHICH (circ'e one)
DATE EXTRACTED/PREPARED: ¥ J2o /¢

£ ANALYZED: plazlry DATE ANALYZED: Tiufey '
CENT MOISTURE: /N PERCENT MOISTURE: ' ' NA -
CIDILUTION FACTCR: / CONC./DILUTION FACTOR: "V / £ OO
T or %“l or ug/g
CAS # {circle one) PP/ CAS ¢ (circle one:’
107.92-8  acraien /o U (29P) _ 309-00-2  aldrin 0029 W
107-13-1  acrvidnrrile yd-x/ (50P) €0-57-1  dieldrin 023 wu
71-43.2 bensene pa (s1P) 57-74-9  chlorcane 0.5 Lrr-Fe L
$6-23-3  carSan teiracnloride - JolU {92P) 50-25-3  4.&'-DDT “0.078 L
123-99-7  chlorcdenzene )0 (93P)  72-55-9  &.u'-DDE 0.02Y
107-06-2  1.2-Cichloroetnane ol (94P) 72-54-8  4.4-DDD O-039 14
71-85%& 1.1.1-trichioroethane /.0 L - (93P} 115-25-7 eC —endosulfan 039 A
75353 1.1-dichloroetnane /O (96P)  115-29-7 B —endosulian 0.622 ,.
79-23-3  },1.2-trichioroetnane yaun {S7P)  103)-07-8 = endosulfan sulfate o.05op
©79-3:-3  1.1.2.2-:errachioroeshane /0O (53P) 72-20-3 _ _enc-in 0033 u
. 73553 cMoroethane 20U (99P)  7421-93-&  endrin aldehyde o.04f u
N 10-73-3  2.chioroeshvivine ether S ol {100P) 76-t4-3  heorachlor 0. 0%/ (o
€7-66-3 chlorolorm /-0 (10]P) 102t-37-3  Mheptrachlor epoxide 0.022 14
75-35-4  1.1-Gichloroetnene J.0U (J02P)  315.3t-6 eC-BHC O.cf
136-6%-3  trans-1.2-¢ichiorocthene /O (103P)  315-35.7 B -BHC C.CL71
73-37-3 _1.2-cichloroarosane P2 (10vP)  319-26-85 - & -BMC .05/ 1,
10261-22-6  1r3ns-1.3-dichloroorooene /-0 W (105P)  55-59-9  “Y -BHC (lindane) DO b (.
10061-8)-05  cis-1.3-dichloropronene 1. Ol (JO6P) 53469-21-9  PCB-1242 e
105-£1-6  ethvibenzene yx- (107P) 11057-£9-1  PCB-125 /-C
75-29-2 _ metnviene chlorise S - 5 C# ngég C# (0SP) 11106-23-2  PCB-122! /.0 .
7¢.37.)  chloromethane J-ou (109P) 11141-16-3 PCB-1232 /-0
74-33-9  bromomethine < -C U (110P) 12672-29-6 PCB-1243 y -~
75-23-2  bromoform /.0 (111P) 11096-52-5 __ PCB-1260 A
73-27.4  bromouichioromethane YA (112P) 12674-11-2 PCB-1016 oJ Lo
75-6€9-8  fluorotrithloromethane /-© |4 (113P) 3001-33-2 ioxashene A
23-71-3 dichioroti{juoromethane —
126.03%.1) chiorncidromomethane /' DJA
127-13-4  1esrachloroethiene /@ DIOXINS
103:33-3 _toluene VARV, CONCINTRATION: LOW MEDIUM HICH (circle one)
29-21-4 trichiorocthene /- O DATE EXTRAC REPARED:
75-01.4 vinvl chiorice ,[ 02 DATE ANALYZED:
£7-62-1  accione A0 y PERCLNT MOISTURE: N\
3:33-) 3-butanenc /-0 14 CONC./DILUTION FACTOR: N
75-13-D  carbonginulfioe 2.0 L '
319-73-§  2-heranone /-0 K @
1€3-10-! Lometnvi-2-bentanone 'O u PP 2 CAS 7 rcic one)
1C5-L2-9 stvrene /-0 {1 (129B) 1766.21-¢ 2.3.7.8-1e1rachlorod:Senzo-3-€.51n ()
103-25-¢ wvinv] Joetale '7 0 L( K
1L Lafaykas /-0 U Tacm VY fmmee ™) Dreember 1582
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CRCAIOCS ANALYZID DATA 52T « Poge J
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Page 20 of &2

[?'Ziﬁ? |

ssornwy Mame: GUlf South Recearch Inerdernire Cax Ne: \7j34
& Repon by COS- 7L
| RECEIVE
- B Tormuvely Komitiad Compords DOCTO4 1384
b:"?. k‘r.:‘:;u:nl /-7 )z Lafimsiee
Reteation MHax Marcrung Reutine: Coniezuiian
CAM? Comaortd Name Fraction Time (Specity: LT viag
AP yipe  FTouad | VeA A2 1 —Wj? 3
2 - Am T ntmuusitene | Sy | &%5 | =
5. §295)- 72 -P 1 Perrganudi N~-féby SV jize | 3:73 306 -
. __Np 1 At Ydewmt s fX4 133 | NA_ 1Y
s. __ MA@ 1 Ajed Tenfirfie SV { (430 | AP S0
. MNA | Mot Tenhbed [ I NKF N 2
. AP I Mot Tdenhibiéd sy I lgs 1 MR I (SO
L _ ! | | |
. ! T [ i
TR N i | { "}
1. ~N [ { | }
12, RN | | [ ]
1. ! . | { - | !
. [ N | | | [ =
[ . | 1 l ]
% i T~ | ] i
3. ! ~ [ ]
. ! ~_ | [ 1
19. 1 NG [ {
0. ! AN { '
n. - | ~ | !
2. i 1 N !
2. | | | NG ]
3. ‘ l 1N !
. ! { N ] N\ ]
. [} | - i \ . ‘
. | | | NG|
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2. | [ { .
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Lab Manager
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-ty T e e

s e e - L A

- (

atory Name: Culf Seuth Research Institute

ample 1D No:

ne._ade Authorized By: 2

ORCANICS ANALYSIS DATA SHEET

rix:

7y
[lpfer

el Somi el

RECFIVED 0011 4 154 \£r2/7
Case No: .7/3 é )
QC Report No:  COL=- 77
Contract No.:  6B-01-6B67

V3%

Date Sample Receiven:

YOLATILES NCOES
INCENTRATION: .umn.'.xs HICH (circle one) CONCENTRATION EDIUM HICH (circle one)
\TE EXTRACTED/PREPARED: )72-7// DATE EXTRACTED/PREPARED: T /ze eV
\TE ANALYZED: YUEY/i4 DATE ANALYZED:  9/1t)gd T
RCENT MOISTURE: AP PERCENT MOISTURE: ' p\J 2
NC./DILUTION FACTOR: / CONT./DILUTION FACTOR: sD_ 5,100
? CAS / (circie one) PP7 CAS S (circle o
) 1£2.92-8 __acrolein /oy (35P) _ 305-00-2 _ aldrin 0029,
) 107-13-1  acrviomitrile el {30P) 60-57-1  dieldnin 0023
8 71-43.2  Senzene NP R Legcl (s1p) 57-76-9 chlorcane 4"—%
‘) 86-73-3  cardon tetrachlioride J.ou {92P) 50-29-3 A a-DDT *P. 07J U
) 103-92-7  chiorodenzene - JoU {92P) 72-53-9  a.4-DDE D O03Y (~
W) 197.L6-2  1.2-dichioroethane _ ya-x (94P) 72-54-3  4.0°-DDD O-39,
V) 71-35-6 1.1.1-trichicroethane a-XS (95P) 115-2%-7 o -entosulfan 0 03F
wv) 75-35-3 _ 1l.1-dichioroethane /-0 (36P) _ 115-25.7 B -endosulfan o.022,
) 79-00.3  1.1.2-trichloroethane [0 (37P) 1021-07-3  endosulfan suliate OOy
V) 79.32.3  1.1.2.2-tetrachloroethane FI-X (53P) 72-20-8  endrin 0033 ¢a
a 75-C2-) chlorocthane >L.0U (99P) 7421-93-4 encrin aldehvde D. D‘/&.
3y, 110-7%3  2-chloroethvivinyl ether S ol (100P) 7é-44-83  hentachlor 0 oY/ I~
) €7-66-) chlorolorm /-0l (JOIP) 1024-57-3 heptachior eooxide 0,022 in
9V)  75-33-4  l.l-gichloroeinene /-0l (102P)  319-8¢-6 eC.BHC C.codl w
cv) 136-67-3  trans-l.2-cicnioroethene - (103P) 315-35-7 B -BHC 0.0 L‘
2V) .73-37-3  1.2-dichlorenrosane o-C ) {10uP)  315-36-3 S -BHC C-051 4
V) 10%61-02-6  trans.l.)-dichlorooropene /-0l (10SP)  55-85-9 7Y -BWC (incane) 0:03 ki
10061-81-G3  c13-1.3-dichloroprodene /. OlA (106P) 53465-21.9 PCB-1242 €3 n
) 100-41-8  ethvibenzene 1 ou (107P) 11097-€5-} PCB-1254 /.0
W) 75.09.2  metnviene chionoe 4.4 C” (10SP) 11104-23-2 _ PCB-122! : /.0 &
5v) 24.37-3  chloromethane J-ouy (JOIP) 11141-16-5  PCB-1232 Y-
6V) 74-33.9  bromom=thne 2 -C R (110P) }2672-29-6 PCB-1243 ya-x2e
V) 75-23-2  bromoform /. 0 (111P) 11096-52-5 _ PCB-1260 L C
3V) 75-27-4  bromodichioromethane /DA (112P) 12674-)1-2 PCB-10D16 oJ L
«9V) 75%-69-¢  fluporotrichiorommethane /-0 L {(113F) 20D1-33-2 1oxaphene ;'f W
30V) 73-71.3  dichlorod:{luoromethane —
21V) 12608, chiornoibromormethane / O {4 -
13Y) 127-13-6  teyrachiorocihene /@ DIOXINS
V) 195:33-3  voiene /-0l iCENTRATION: LOW MEDIUM HICH (circle one)
IV 79-%-€ wichlerecinene VA" DATE EXXRACTED/PRLPARLD:
L3V 75-01.%  winv) chlorice -2y DATE ANAL .
- £7-6-1  acetone 0 y PERCENT MOISTU
73-93-1  2-butanone /-0 1 CONC./DILLTION FACT
73-15-D  cardonosulfice 20 U @
519.78-¢ 2-hezanone /-0 U oo
1C3-10-1 L-methvi-J.pentanone /-0 U PP/ CAS? {circie ¢
105-62-9 surene /-0 (129B) 1744.21.-6  2.).7.8-1etrrachloroe:deraom-C.ounf O
103-5-4  winv]l 3celate 0l \
ottt Tt /.0 u Toaem YY fmmne ™) Deced¢r !
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DRCANICS ANALYSIS DATA SHEET
tory Name: Culf Sruth Rescarch Institute Case No: I726
mple ID No: F/77/7 QC Report No: C04- 7 &
o8 L/ fe £ Contract No.: 6B-01-6B6?
£ Authotized By: J’%’/‘M Date Sampie Received: f/j(;/’] T
YOLATILES PESTICIDES
.-ca.\"rmno.\': MEDIUM HICH (circle one) CONCENTRATION: (LO% _MEDIUM HICH (citcle one)
‘T EXTRACTED/FREPARED: Ap/é?/f}’ DATE EXTRACTED/PREPAR [g74
‘2 ANALYZED: PILX )% DATE ANALY2ED: 9/ /¥ 7
CENT MOISTURE: i PERCENT MOISTURE: | ' WA- —
C./DILUTION FACTCR: A CONC./DILLTIONFACTOR: ~ JOO
- -—- S S
CAS /7 / (circle one) PP ? CASH# (circle one)
167-92-8  acrolem /o U (39P)  305-00-2 _ alerin 0029\
167-13-1  acrvisaroles - yd-x (90P) €0-57-1  dielgrin 0. 023
71-43-2__ Senzene lol (91P)  57-74-9  chlorcane O. 5 Lkt o U
86-T3-3  cardan tetrachloride Jol {y2P) 50-29-3  &.8.DDT D. 070 uw
103-99.7 chioredenzene yaa’ (93P) 72-33-9  4,8-DDE D O3Y »
197-26-2  1.7-cichloroetnane /olU {54P) 72-5¢-3  &.4-DDD O-039,,
71.3%-6 1.1.1-1r:chloroetnane /.0 Kk - (95P) 115-29-7 € -encosulfan G039 4y
75-3%.3  l.l-¢hichloroeihane /-0U (56P)  1!5-25.7 B -endosulfan 0.022,
78-25-5  1.1.2-trichloroethane /-0l (97P) _ 1011-07-8 __ endosuliar sulfate O.050 1
79.3:.8 1.1.2.2-tetrackloroethane /O W (93P) 72-20-3  end-in O-033 n
73.05-3  chlorocthane 2.0l (99P)  7421-93-4  encrin aldehvoe o- 044 4
_~—110-75-3  2-chioroeihvivinyi ether J. ol {IOUP)  746-tt-3  heorachlor 0 0%/ w
) €7-66-3 chioroform /-0y (J0iP) 102t-57-3  heotachlor epoxide O.022
) 95-33.4  l.l-cichloroetnene /- oU (102P)  319-3t-6 _oC-BHC O.04F
I 136-6%3  trans-1.2-cichloroethenc 1 oK (J03P)  319-33-7 B -BHC D Ct7
] 73-37-3  1.2-¢ichlorosresane PaST AN (104P)  319-36-3 & -BHC  E.087
| 10%61-52-6  1rans-1.3-6ichloropropene /-0l (J0SP)  33-35-§  “Y -BHC (lindane) 0:03 kv
10061-5:-G3  cis-1.3-dichloroprosene 1.0l (106P} $3465-21.9  PCE-1242 O3 |~
) 105-L1-4  ethvidenzene [ on (JO7P) 11057-€5-1 PCB-1254 /-0
}___75-09-2 _metnviene chlorioe (7 2 'C* L-&1C CF (10SP) 11104-23-2 PCB-1221 ; -
) 746.37-3  chloromethane S0 U (109P) 11161-16-5  PCB-1232 /-0
) 74-33.9  bromem=thane LC L (110P) 12672-25-6 _ PCB-124$ [0 \»
}____75-23-2  bromotorm /.0 (111P) 11096-52-3  PCB-126D L.c v
) 75-27-4  bromouichioromethane /. DA (112P) 1267%-11-2 __ PCE-1016 oy v
) 75-69-4 fluerotrichioromethane /- (113P) 30D01-35-2 1oxadhene _9?’\( ~
) 73-71-3 dichlorog:{juoromethane ———
) 126-43.-1 chlornaibromomethane /-D {A -
) 127-13-4 _ tetrachloroeshene /-© A DIOXINS
1 105-38:3 tolucne VAL RV TNTRATION: LOY MEDIUM HICH (circle one)
5 79.91-4 trichlorocthene /-0 A TED/PRLPARLD
) 75-G1-5 winvl cRlorice M O DATE ANALY—ED:
— L2621 aceione J oy PERCENT MOISTURE:
. 13933 3-butanone /-0 s CONCUDILUTION FACTOR:
~ 73-13-0  cardono:ulfice 20 U
$19-78-6 .heranone J /-0 W @
JL3.10-1 Lt-methvi-2-pentanone /-0 U PP CAS ¢ {car ne)
J1C%L2-9  stvrene /J-0 {! (129B) 17s6.91-¢€ 2.3.7.8-1etrachloroc.benzo.5-€.20n 0 002
103-28-¢  vinvl acetote o0 U
11T Yats/dykeaes R AR For= 11 ferrn-=2) December 1922
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