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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 in 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 locating the new monitoring wells,
attempt to identify the location of concentrated areas of
buried ferrous materials that may represent drums, and
identify if 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.

Installation of six (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 (11) 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 identify areas having high
concentrations of volatile organic compounds (benzene, 2-
butanone, toluene, trichloroethene, and xylene).
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Nov. 1974 The WDNR requests a complete plan of operation, Including
a wet system for disposal of asbestos dust.

Apr. 1975 Preliminary plan of abandonment Is developed by Mr. Allan
Groll, City Engineer, and submitted to the WDNR.

Nov. 1975 Only slurried dust containing asbestos is sent to the
landfill.

Feb. 1978 The WDNR notes that asbestos-containing material was used
as cover material in violation of licensed operating
procedures.

June 1980 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.

Aug. 1980 The City files a Notification of Hazardous Waste Activity
with the USEPA.

Sept. 1980 The City notifies local industries that they cannot bring
their waste to the landfill, in an effort to extend the
life of the landfill. Complaints are filed by local
industries.

Oct. 1980 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.

Nov. 1980 Nine borings (B-l, 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.

Feb. 1981 BS&B submits the proposed vertical expansion and abandon-
ment plans for the landfill to the WDNR.

Mar. 1981 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.

Apr. 1981 The expansion plan is denied by the WDNR.
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7.2.2 Dnm 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 chain-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 inspected 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 it is 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

1493.42 101:RTA:algo0225R2 7-4 Revision 2
November 11, 1988



headspace of the sump, the wastewater will be transported to, and

disposed at, the Algoma Municipal Wastewater Treatment Plant.

The decontamination pad will be constructed in the following

manner:
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landfill. The second objective is to establish whether the access road

along the west side of the LDA is 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, if 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 Is a continuous chart recorder. It will trace both the

quadrature (out-of-phase) and in-phase components of the induced

magnetic field measured by the EM-31. The quadrature component is a

measurement of the terrain conductivity, which will be used to

differentiate between waste materials, natural soils, and ground water

containing significant concentrations of dissolved solids. The in-phase

component measurement is used to detect the magnetic fields surrounding

ferrous materials such as drums.
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TABLE 7-4
SUMMARY OF EXISTING MONITORING HELL SAMPLING

Monitoring Well t Objective Data Collected

OW-1 39.8

OW-2

OW-3

OW-4

OW-5R

OW-6A

OW-9

31.5

35.0

27.0

41.1

38.0

70.8

Ground water flow assessment.
No sample - damaged - casing
was repaired with solvent
cements.

Ground water flow assessment.
No sample - well located in
water-filled depression.

Ground water flow assessment.
No sample - well sand pack in
contact with LDA fill material.

Ground water flow assessment.
Define ground water quality
downgradient from the LDA.

Ground water flow assessment.
Define ground water quality
downgradient from the LDA.

Ground water flow assessment.
Define ground water quality
downgradient from the LDA.

Ground water flow assessment.
Define ground water quality
downgradient from the LDA.

Hydraulic Head3
Hydraulic Conductivity

Hydraulic Head3
Hydraulic Conductivity

Hydraulic Head3

Hydraulic Head3
Hydraulic Conductivity
Full TCLb

Hydraulic Head3
Hydraulic Conductivity
Full TCLb

Hydraulic Head3
Hydraulic Conductivity
Full TCLb

Hydraulic Head3
Hydraulic Conductivity
Full TCLb

*A minimum of two (2) rounds of ground water elevations will be collected at all wells.
The 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

sampling. 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 spike 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 is 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 in 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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TABLE 7-7
SUMMARY OF PRIVATE WELL SAMPLING

Proposed
Private Well # Objective Data Collected

PW-1 Background sampling VOCa

PW-2 Assess potential effect of VOCa
North Disposal Area on well

PW-3 Downgradient sampling VOCa

PW-4 Downgradient sampling VOCa

PW-5 Downgradient sampling VOCa

LO
•C-

aThe 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 I 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 is 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 in 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
Remedial and Enforcement
Response Branch
Mail Code 5 HS-11
USEPA, Region V
230 S. Dearborn St.
Chicago, IL 60604

Mark Giesfeldt, Chief
Environmental Response and
Repair Section
WDNR
P.O. Box 7921
Madison, WI 53707
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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 hazardous 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

guidance 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 following persons:

Dan Cozza
Remedial and Enforcement
Response Branch
Mail Code 5HS-11
USEPA, Region V
230 S. Dearborn St.
Chicago, IL 60604

Mark Giesfeldt, Chief
Environmental Response and
Repair Section
WDNR
P.O. Box 7921
Madison, WI 53707

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

will include a responsiveness summary to public comments.
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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 is 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 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 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 landfill 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 is 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 1 of the Rl/FS.

During Phase I of the Algoma Landfill Rl/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 Rl/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

USEFA Scope of Uork (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 Snaanrj

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 runoff (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 is 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).

Landfill 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
representative 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-l and B-2. The Workplan discusses the rationale

for the sampling design and describes the sampling points 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

1493.42 101:RTA:algo225BR2
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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

1493.42 101:RTA:algo225BR2
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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 one (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 is 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 estimated schedule for completion of the Algoma Landfill RI/FS

presented on Figure B-l was prepared in August 1988. The schedule shown

on Figure B-l is 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.
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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 is submitted, the updated

schedules will became 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.

1493.42 101:RTA:algo225BR2
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PHYSICAL ANALYSES

Person

John Hanson

Katharine E. Martin, P.E.

CHEMICAL ANALYSES

Person

RMT Position Title

Supervisor, RMT Soils
Laboratory

Project
Assignment

. Overall QA

Manager - Construction Services . QC Reviewer - Soils
Group

Thomas R. Stolzenburg, Ph.D.

Cambridge Analytical
Associates (CAA)

Position Title

Manager - Applied Chemistry
Group

Analytical Laboratory for
All Chemical Analyses

Project
Assignment

QC Reviewer
- Chemistry

QA/QC as defined
by UBEPA-CLP SOW,
Inorganics (rev.
12/87) and Organics
(rev. 8/87).

Performance and system audits of the laboratories will be performed

at the discretion of the USEPA Region V Contract Project Management

Section. Cambridge Analytical Associates 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 Environmental 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, surficlal 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 Requirmenta

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

water from monitoring wells) will be analyzed for the constituents

outlined in the Workplan and Table B-l 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

1493.42 101:RTA:algo225BR2
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(USEPA, 1987c). 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 limits 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

samples 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-l of Section 1.6 of the QAPP.

Field 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 pieces of equipment that may

be subject to cross-contamination during the field Investigation. The

specifics of field blank collection are summarized in Table B-l 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 duplicate 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 in accordance with the CLP Statements of Work (USEPA, 1987b and

1987c) 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.

Continuing calibration.

Analyses of surrogate-spike 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 spiked samples.

Analyses of duplicated samples.

Analyses of laboratory control samples.

The frequency of analyses of QC samples for inorganic and organic

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

1987c) or the SOPs provided in Attachment C.
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The QA effort for field measurements is outlined in 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 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 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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â
•K CO^^

CJ
cd
^4
3
U

4

0 O
CMrg

*J -H
ed rH

rH

SlS

•—I

i
e W

§ :
CX T3

iH 4J
3 J
0*

Cd CO
4-1d

CX
•H
3cr

Ed

CJ
•O iH^H dcu o
iH CU

•

U
iH CO
U-l CJ
iH iH
o dcu o
CX CU

o cu
S5 SZ

4J
X
rH
iH
cd

T>

CU X >»
O iH rH
•H -H iH

5 <§ <3 <3

o o m m
^ft ^^ 9\ ^F^

»< COin 4J
o d

« K M • 3rH m m o

UH
« O

OBcd M ad
iH vO -M CX
rO 00

* o d CM *
« M 4J iH O CO

r*. <t cd o -H

Vi
V
4J

O 0)
m 3C
CO H
^5 | PC

rH rH CJ CX
0 1
rH rH CO J3
1 CU U

rH "O <»> r<eii o en cdac <u
rH rH CO
CU CJ CU CU

T3 Cd *O 06

si o a? d
4J O

=> O M iH

a ex, >-< o

»
^4

cu
4J
cd

rH
•H * TJ
* * d
Q * cd

co
iH
0
CO

cd
4J

« a)
X X •«
O O
^^ ^^ t̂ lucd

CJ
CJ
cd

ded
« « d
* * o

iH
co
iH
U
Vu

>. CX
•° ^
T3 cdcu ud -r*
•H W
MH « O
CU * *J

•O * CO
£ iH

W H 33
,g Jg

•

P*<

H
iH

•3
0»
CX

oo ^3
4J rt .̂
d -H -.
CU 4J 4J •
a co co cd
CX CU "H l*»
•H H 9 co9 cu o\
cd cd cj
. 0 . "
>% iH i-H •<
u co cd P*
O X c j C d
4J Si iH CO
Cd (X -U 3

O rH i-H S
A iH oj O

«
•

4J
3

CO
4Jd

\
rl
4J
CO
d
iH
^

^

•

rS
CJ

cc
ur

a

cd

"d
cd
ao
•H
co
u
cu
CX

(Ud
•̂
||
(4
cu
cu

T3

0
4-1

*^
CU
N
>>
•H

S
cd
cu

rH
rH
iH
^

CO
CU

a-cd
CO
JJ
O"

§

•
do
•H
4J
cdu
eu
CXo
4J
d
ti
3

CO
d
•H

Vi
CUex
O
CX
cu
3
CO
dcu
0
*•*
co

T»

cd•c
dcd
4J
CO

w

CO

•H
cd
00
cd
•ocu
cd

,jQ
•H

cdu

J!
rH
rH
iH»
rH
m

u

•
CU

OJ
CJ
CO

(J
cu
4J

S
o
iH

CO
^H
^
iH
T)

0
O

rJ
CU

O

§
•rl
4J
U
0)
rH
<4H

•S
CU

cd
CJ
CO1
rH
3

aex
(X

CM

O
•

IM m
O d>. o
•U iH
iH 4-*
> CJ

•H CU

iH

§5
cu
M 'O

CUa co
3 «
§ cu
iH I-l
X T3

5^
« *
* «

•K

CM
Hoain
CM
CM
O
00
rH
es• •
£^

• •
r-l
O
rH

CM
^^

*

en
— t



Section No. 3.0
Revision No. 2
Date: 11-11-88
Page 5 of

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 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 Rl/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 field 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 if they are illegible 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. Field sample

identification numbers will incorporate the prefixes listed in Table B-5

1493.42 101:RTA:algo225BR2
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of this document. The first two characters of the prefix identify the

sample as originating from the Algoma Landfill, 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 identifiers

shown on Figures 9 and 10 of the Work plan. If point identifiers have

not been provided, field sampling personnel will generate Identifiers

sequentially (in the order of sample collection, e.g., ALPGN-01, 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 indicate 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 (ALPU-), 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-01, ALSS-D-02). Field blanks will be noted by an "F"

(e.g., ALOW-F-01). The sequence will continue for the duration of the

RI regardless 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 environmental 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 used to determine the appropriate field sample

type/location identifier. 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 identification 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 multiple 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
Type/Location
Identifier

ALPW-

ALST-

ALCN-

ALCS-

ALCL-

Field Sample
Point
Identifier Matrix/Subtask

ALPN-

ALPS-

ALPL-

ALGL-

ALSS-

ALSW-

ALOW-

*

*

*

*

*

*

*

Pore Gas (North Disposal Area)

Pore Gas (South Disposal Area)

Fore Gas (Landfill Disposal Area)

Gas Probe from Landfill Disposal
Area

Soil /Sediment

Surface Water

Ground Water from Observation or

*

*

Monitoring Well

Ground water from Private
Residence Well

Soil (Physical) Test

Cover Material from North Disposal
Area

Cover Material from South Disposal
Area

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-site storage or disposal.

A Photovac Model 10S50 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 Instruments 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 4.5.5 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 volatlles 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 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 injecting a known volume from the saturated

headspace over a pure solvent into a known volume of clean air 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 suooarlzed in Table B-7. The instrument is

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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PURE SOLVENT HEADSPACE DILUTIONS USED
FOR PREPARING FIELD GC GAS STANDARDS

of 43

Compound

Vinyl Chloride

Benzene

2-butanone

Toluene

Trichloroethene

Xylene
o-

Vapor
Pressure ata*

(gas)

Volume of
Headspace Injected
Into One Liter Gas
Sample Bottle (ul)

Commerically prepared
standard used

0.125

0.102

0.0370

0.0762

0.0132
0.0132
0.0132

100

100

500

100

3,000
3,000
3,000

Standard
Concentration

PPM(s)

1.0

12.5

10.2

18.5

7.26

39.6
39.6
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 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 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 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 included in the pore gas sampling plan have been shown on Figure

9 of the Work plan. 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).

Surrey. The coordinates of the soil 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 Motebook. The on-aite 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 completion 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. Bach drill log 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.

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 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 1-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-l 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 Sections 4.1 and 4.5.3 of the QAPP. The field notebook

will be used to document field testing results from the P1D 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 deionlzed 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 Saapllpg

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 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 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 foot 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. 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 last observation 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 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-slte hydrogeolegist 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-fcot-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 is not representative

of constituents transported in 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 is 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 is 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 is 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 is 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

Associates; who obtain sample bottles from 1-Chem Corp., a sample bottle

supply contractor to the USEPA CLP.

These sample containers will be packed in Coleman-type steel

coolers for shipment to RMT. Glass bottles will be packed in 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 inside lid 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
piece 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.
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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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TABLE B-8

GROUND WATER SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter Container Preservative Holding Time

Water Testing

Volatile
Organics

A/B/N
Extractable
Organics

Pesticides and
PCB's

Dissolved
Metals (except
Mercury)*

Mercury*

Two 40-ml glass
VOA vials with
Teflon septum,
no headspace

Two one-liter
amber bottles,
Teflon-lined
lids, 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 lid)

One 500-ml high
density
polyethylene or
glass bottle,
(Teflon-lined
lid)

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 HN03 to pH
< 2

Filter through
0.45 micron
filter paper,
then HN03 to pH
< 2

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
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TABLE B-8 (CONT'D)

Parameter Container Preservative Holding Time

Cyanide One one-liter NaOH to pH > 14 days
high density 12. Cool to
polyethylene 4°C
(Teflon-lined
lid)

^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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TABLE B-9
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-oz wide-
mouth glass
bottle (teflon-
lined lid)

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

One 8-oz. wide-
mouth glass
bottle (Teflon-
lined lid)

One 8-oz. wide-
mouth glass
bottle (Teflon-
lined lid)

One 8-oz. wide-
mouth glass
bottle (Teflon-
lined lid)

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

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.

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

5.2.1 Methods

The laboratory analyses of soil/sediment, surface water, and ground

water for the organic and inorganic 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 constituents 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, HA 02215, is

participating in the USEPA CLP at this time.

Hardness will be analyzed by Method 130.2 (titrlmetric, 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 1987c) 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,

L987c). 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 it 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 inserted 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 RUT Soils Laboratory will not be iced and will

be shipped by regular carrier or delivered by the field crew.

A separate Sample Receipt is 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. If 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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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, Region 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:
DSEPA or VDNR 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
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Other information identified by project staff as appropriate and

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

project file.
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7.0 CALIBRATION PROCEDURES AMD 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 (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 IHTKHHAL QUALITY GONROL 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 in the laboratory 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 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-l.

The internal QC program for the laboratory chemical analyses is

defined 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).
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9.0 MTA REDUCTION, VALUATION, 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 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

RI Task Leader have the primary responsibility for final data assessment

and validation 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 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 fthat explain the
limitations of the data.

Review and summarize detection limits for nondetectable
results.

Review detection limits 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 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, 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
1493.42 101:RTA:algp225BR2
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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 Reportiqg

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.

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.
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9.2.1 Field Act IT!ties 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 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
Sampling Date
Matrix
Depth
Lab. Ref. No.

As defined by Workplan
Month-day-year
Water or soil or waste
Feet (if applicable)
As defined by laboratory

ANALYTE NAME

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

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

Moisture Content (X)

Hardness (mg/L CaC03>

pH (Std. Units)
Spec. Cond. (umhos/cm 9 25°C)
Temp. (°C)

(b)

(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
1987c).
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Statements of Work for organic and Inorganic constituents (USEPA, 1987b

and 1987c). 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 PBRFDUfAHCE AHD STSTBf 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 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 Associates) will be participating in the program at the time

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

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, AMD 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

1987c). 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.
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13. COR1ECTIVK ACTIOB

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.

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)

Analvte

Contract Required
Detection Limit

(ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
'Silver •
Sodium
Thallium
Vanadium
Zinc
Cyanide

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20
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 nay 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 illustrated in the example below:

For lead:
Method in use - 1C?
Instrument Detection Limit (IDL) - 40
Sample concentration - 220
Contract Required Detection Limit (CRDL) - 5

C-l 7/87
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The value of 220 may be reported even chough instrument detection limi;
is greater than CRDL. The instrument or method detection limit must be
documented as described in Exhibit E.

(2) The 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 may be considerably higher depending on the sample
matrix.
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Tarfiet Compound List (TCL) and
Contract Requi red Quan t i t a t i on

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.

25.

26.
27.
28.
29.
30.

J

V o l a t i l e s

Chl or one thane
Broa ome thane
Vinyl Chloride
Chloroe thane
Hethylene Chloride

Acetone
Carbon Disulfide
1,1-Dichloroethene
1 , 1-Dichloroethane
1,2-Dichloroethene (total)

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

Vinyl Acetate
Bromodichloromethane
1 ,2-Dichloropropane '
cis-1 , 3-Dichloropropene •
Tri chl oroe thene

Dibromochl or ome thane
1 , 1 ,2-Trichlorosthane.
Benzene
trans-1 ,3-
Dichloropropene

Bromof ona

A-Methyl-2-pentanone
2-Hexanone
Tetrachl oroe thene
Toluene
1 , 1 , 2,2-Tetrachloroethane

CAS Number

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

67-64-1
75-15-U
75-35-4
75-34-3

540-59-0

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

108-05-4
75-27-4
78-87-5

10061-01-5
79-01-6

124-48-1
79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1
591-78-6
127-18-4
108-88-3
79-34-5

Limits (CRQL)*

Quant i ta t l
Water Low

U R / L

10
10
10
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5

5

10
10
5
5
5

on Limits**
Soil/Sediment3

ug/Kg

10
10
10
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5

5

10
-10

5
5
5

(continued)
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Quantitatlon Limits**
____ Low Soil/Sediment3

Volatlles_______________CAS Number ug/L_________ug/Kg______

31. Chlorobenrene 108-90-7 5 5
32. Ethyl Benzene 100-41-4 5 5
33. Styrene 100-42-5 5 5
34. Xylenes (Total) 1330-20-7 5 5

aMediura Soil/Sediment Contract Required Quantitatlon Limits (CRQL) for Volatile
TCL Compounds are 125 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 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 Requi red Q u a n t i t a t l o n L imi t s (CRQL)*

Q u a n t l t a t l o n Limits**

Semi vo la t l l e s

35. Phenol
36. bis(2-Chloroethyl) ether
37. 2-Chlorophenol
38. 1 , 3-Dichlorobenzene
39. 1,4-Dichlorobenzene

40. Benzyl alcohol
41. 1 , 2-Dichlorobenzene
42. 2-Methylphenol
43. bis(2-Chloroisopropyl)

ether
44. 4-Methylphenol

45. N-Nitroso-di-n-
dipropylamine

46. Hexachl or oe thane
4J. Nitrobenzene
48. Isophorone
49. 2-Nitrophenol

50. 2,<*-Dimethylphenol
51. Benzole acid
52. bis(2-Chloroethoxy)

methane
53 2,4-Dichlorophenol
54. 1,2,4-Trichlorobenzene

55. Naphthalene
56. 4-Chloroaniline
57. Hexachlorobutadlene
58. 4-Chl oro-3-me thylphenol

(para-chl oro-me ta-cres ol )
59. 2-Methylnaphthalene

60. Hexachlorocyclopentadiene
61. 2,4,6-Trichlorophenol
62. 2,4,5-Trlchlorophenol
63. 2-Chloronaphthalene
64. 2-Nitroaniline

CAS Number

108-95-2
111-44-4
95-57-8

541-73-1
106-46-7

100-51-6
95-50-1
95-48-7

108-60-1
106-44-5

621-64--
67-7?
98-*.
78-5S
88T75-J

105-67-9'
65-85-0

111-91-1
120-83-2
120-82-1

91-20-3
106-47-8
87-68-3

59-50-7
91-57-6

77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

W a t e r
U R / L

10
10
10
10
10

10
10
10

10
10

10
10
10
10
10

10
50

10
10
10

10
10
10
10
10

10
10
50
10
50

Low Soi l /Sediment b

U K / K g

330
330
330
330
330

330
330
330

330
330

330
330
330
330
330

330
1600

330
330
330

330
330
330

330
330

330
330

1600
330

1600

(continued)
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Semi vola tiles

65. Dinethylphthalate
66. Acenaphthylene
67. 2,6-Dinitrotoluene
68. 3-Nitroanillne
69. Acenaphthene

70. 2,A-Dinitrophenol
71. A-Nitrophenol
72. Dibenzofuran
73. 2,A-Dinitrotoluene
7A. Di e thy Iphtha late

75. A-Chlorophenyl-phenyl
ether

76. Fluorene
77. A-Nitroaniline
78. A, 6-Dini tro-2-ne thylphenol
79. N-nitrosodiphenylamine

80. A-Bromophenyl-phenylether
81. Hexachl or obenzene
82. Pentachlorophenol
83. Phenanthrene
8A. Anthracene

85. Di-n-butylphthalate
86. Fluoranthene
87. Pyrene
88. Butylbenzylphthalate
89. 3,3'-Dichlorobenzidine

90. Benzo(a)anthracene
91. Chrysene
92. bis(2-Ethylhexyl)phthalate
93. Di-n-octylphthalate
9A. Benzo(b)fluoranthene

CAS Number

131-11-3
208-96-8
606-20-2
99-09-2
83-32-9

51-28-5
100-02-7
132-6A-9
121-1A-2
8A-66-2

7005-72-3
86-73-7
100-01-6
53A-52-1
86-30-6

101-55-3
118-7A-1
87-86-5
85-01-8
120-12-7

84-7A-2
206-AA-O
129-00-0
85-68-7
91-9A-1

56-55-3
218-01-9
117-81-7
117-84-0
205-99-2

Quanti
Water
uR/L

10
10
10
50
10

50
50
10
10
10

10
10
50
50
10

10
10
50
10
10
*

10
10
10
10
20

10
10
10
10
10

Date: 11-11-88
.Page ,10, q£ 12tat I on Liuii ts** ————
Low Soil/Sediment^

ug/Kg

330
330
330
1600
330

1600
1600
330
330
330

330
330
1600
1600
330

330
330
1600
330
330

330
330
330
330
660

330
330
330
330
330

(continued)
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Semlvolatlles GAS Number

Q u a n t l t a t l o n Limits**
Low So l l /Sed lmen t b

________ug/Kg_____

95. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno(l ,2,3-cd)pyrene 193-39-5
98. Dibenz(a,h)anthracene 53-70-3
99. Benzo(g,h,l)perylene 191-24-2

10
10
10
10
10

330
330
330
330
330

^Medium Soil/Sediment Contract Required Quantltation 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.

**Quantitatlon 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 Quantitatlon Limits (CRQL)*

12

Quantitatlon Limits**

Pesticides/PCBs CAS Number
Water
ug/L

Low Soll/Sedimentc
ug/Kg

100. alpha-BHC
101. beta-BHC
102. delca-BHC
103. gamma-BHC (Lindane)
104. Ueptachlor

105. Aldrin
106. Heptachlor epoxlde
107. Endosulfan I
108. Dieldrin
109. 4,4'-DDE

110.
111.
112.
113.
114.

115.
116.
117.
118.

Endrin
Endosulfan
4,4'-ODD
Endosulfan
4,4'-DOT

II

Bulfate

Methoxychlor
Endrin ketone
alpha-Chlordane
gamma-Chlordane

119. Toxaphene

120. Aroclor-1016
121. Aroclor-1221
122. Aroclor-1232
123. Aroclor-1242
124. Aroclor-1248

125. Aroclor-1254
126. Aroclor-1260

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
5103-71-9
5103-74-2
8001-35-2

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6

11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.5
0.10
0.5
0.5
1.0

0.5
0.5
0.5
0.5
0.5

1.0
1.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
16.0
16.0

16.0
16.0
16.0
16.0
16.0

80.0
16.0
80.0
80.0
160.0

80.0
80.0
80.0
80.0
80.0

160.0
160.0

cMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for-Pesticide/PCB
TCL compounds are 15 tines 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 soil/sediment are based on w$t 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 HMT, 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 CLP organic protocols for drinking water samples. A full target
compound 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 FMT, Inc. and meets all of EMT's QA/QC needs.
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Table 3.1 Target Compound List (TCL)

VOIATILES

1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

Chloroinethane
Bronorvethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Carbon Disulfide
1 , 1-Dichloroethene
1 , 1-Dichloroethane
1,2-Dichloroethene (total)

Chlorofonn
1 , 2-Dichloroethane
2-Butanone
1,1, 1-Trichloroethane
Carbon Tetrachloride

Vinyl Acetate
Bronodichlororoethane
1 , 2-Dichloropropane
cis-1 , 3-Dichloropropene
Trichlorethene

Dibronochloromethane
1,1, 2-Trichloethane
Benzene
trans-1 , 3-Dichloropropene
Bromoform

4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
Toluene
1,1,2, 2-Tetrachloroethane

CAS Number

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

67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

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

108-05-4
75-27-4
78-87-5

10061-01-5
79-01-6

124-48-1
79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1
591-78-6
127-18-4
108-88-3
79-34-5

CRDL CRDL
Water Low Soil/

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

10
10
5
5
5

/ **A
10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

10
10
5
5

5

Quantitation
Limit

Drinking Water
ucr/LD

1.5

i ^X . 3

1.0*

5.0*

1.5
1.5
1.5

1.5

K 0•J . V

1.5
1.5

5.0
1 ^J.* Zs
1 sX • — '

2.0
1.5

1 Sx . -j
1 SX . — »

1.5
1.0
1.5

1.5
5.0

1.5*
1.5
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Table 3.1 (cont'd.) Target Compound List (TCL)

VOIATILES

31.
32.
33.
34.

Chlorobenzene
Ethyl Benzene
Styrene
Xylenes (Total)

GAS Number

108-90-7
100-41-4
100-42-5
1330-20-7

CRDL CRDL Quantitation
Water Low Soil/ Limit
uo/L f̂eS Drinkingjater

5
5
5
5

z_£ar
5
5
5
5

UH/-LJ

1.5
1.5
1.0
1.5

CRDL - contract required detection limit

Common Laboratory Solvent. Blank limit is 5x Method Detection Limit

aMedium/Sediment CRDLs for Volatile Compounds 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.

Sample volume is increased from 5 ml to 20 ml to achieve lower detection
limits.

IB
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Table 3.1 (cont'd.) Target Cotpound List (TCL)

SEMTVOIATILES GAS Number

35.
36.
37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.
48.
49.

50.
51.
52.
53.
54.

55.
56.
57.
58.

59.

60.
61.
62.
63.
64.

Fhenol
bis ( 2-chloroethyl ) ether
2-Chlorophenol
1 , 3-Dichlorobenzene
1 , 4-Dichlorobenzene

Benzyl Alcohol
1 , 2-Dichlorobenzene
2-Methylphenol
bis(2-chloroisopropyl) ether •
4 -Methy Iphenol

N-nitroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol

2 , 4-Dimethylphenol
Benzoic acid
bis (2-chloroethoxy) methane
2 , 4-Dichlorophenol
1,2, 4-Trichlorobenzene

Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
(para-chloro-meta-cresol )
2 -Methy Inaphthalene

Hexachlorocyclopentadiene
2,4, 6-TrichloroFhenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2 -Nitroanil ine

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

100-51-6
95-50-1
95-48-7
108-60-1
106-44-5

621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

105-67-9
65-85-0
111-91-1
120-83-2
120-82-1

91-20-3
106-47-8
87-68-3

59-50-7
91-57-6

77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

CRDL
Water
uq/L

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
50
10
10
10

10
10
10

10
10

10
10
50
10
50

CRDL Quantitation
Low Soil/ Limit
Sediment Drinking Water
——— ̂VKq ivr/T?

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
1600
330
330
330

330
330
330

330
330

330
330
1600
330
1600

w~_s *_•

2.0
1.5
2.0
2.0
2.0

2.0
2.5
1.0
2.5
1.0

1.5
2.0
2.5
2.5
2.0

2.0
20.0
2.5
2.0
2.0

2.0
2.0
2.5

1.5
2.0

2.0
1.5
1.5
1.5
1.0



QAPP No. 8825
Section No. 3______
Revision No. ___0______
Date: November 9, 1988
Page: 5 of 8

SEMTVOIATILES

Table 3.1 (cont'd.) Target Compound List (TCL)
CRDL CRDL Quantitation
Water Low Soil/ Limit

CAS Number ug/L Sedfetc ^^^ «&ter

65.
66.
67.
68.
69.

Dimethylphthalate
Acenaphthylene
2 , 6-Dinitrotoluene
3-Nitroanil ine
Acenaphthene

131-11-3
208-96-8
606-20-2
99-09-2
83-32-9

10
10
10
50
10

•£W

330
330
330

1600
330

70. 2,4-Dinitrophenol 51-28-5 50
71. 4-Nitrophenol 100-02-7 50
72. Dibenzofuran 132-64-9 10
73. 2,4-Dinitrotoluene 121-14-2 10
74. Diethylphthalate 84-66-2 10

75. 4-Chlorophenyl-phenyl ether
76. Fluorene
77. 4-Nitroaniline
78. 4,6-Dinitro-2-inethylphenol
79. N-nitrosodiphenylamine

(+ diphenylainine)
80. 4-Bromophenyl-phenyl ether
81. Hexachlorobenzene
82. Pentachlorophenol
83. Phenanthrene
84. Anthracene

85. Di-n-butylphthalate 84-74-2 10
86. Fluoranthene 206-44-0 10
87. Pyrene 129-00-0 10
88. Butylbenzylphthalate 85-68-7 10
89. 3,3'-Dichlorobenzidine 91-94-1 20

90. Benzo(a)anthracene 56-55-3 10
91. Qirysene 218-01-9 10
92. bis (2-Ethylhexyl) phthalate 117-81-7 10
93. Di-n-octylphthalate 117-84-0 10
94. Benzo(b)fluoranthene 205-99-2 10

7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6

(122-39-4)
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7

10
10
50
50
10

10
10
50
10
10

1600
1600
330
330
330

330
330

1600
1600
330

330
330

1600
330
330

330
330
330
330
660

330
330
330
330
330

1.5
1.5
1.0
2.5
1.5

(15)
1.5
.0
.0
.0

1.
1.
1.

1.
1.
3.0

1.5
1.5
2.0
1.0
2.5

2.0
1.5
1.5
3.5

**

1.0
1.5
1.5"

***



QAPP No. _____8825_____
Section No. 3_____
Revision No. ___0_____
Date: November 9, 1988
Page: __5_ of 8

Table 3.1 (cont'd.)

SQOVOLATILES

Target Compound List (TCL)
CRDL CRDL Quantitation
Water Low Soil/ Limit

Drinking WaterGAS Number uq/L

95. Benzo(k)fluoranthene 207-08-9 10
96. Benzo(a)pyrene 50-32-8 10
97. Indeno(l,2,3-od)pyrene 193-39-5 10
98. Dibenz(a,h)anthracene 53-70-3 10
99. Benzo(g,h,i)perylene 191-24-2 10

330
330
330
330
330

***

2.0
3.5
2.5
4.0

CRDL - contract required detection limit

Values in parentheses are estimates

These two parameters are reported as total,
lese two parameters are reported as total.

These two parameters are reported as total.

""Medium Soil/Sediment CRDLs for Semivolatile TCL Compounds are 60 times the
individual Low Soil/Sediment CRDL.

Specific quantitation limits are highly matrix dependent. The quantitation
lionits 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.

Tbctraction/blowdown: 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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PESTTCIDES/PCBs

Table 3.1 (cont'd.) Target Compound List (TCL)
CRDL CRDL
Water Low Soil/

GAS Number uq/L

105. Aldrin
106. Heptachlor epoxide
107. Endosulfan I
108. Dieldrin
109. 4,4'-DDE

110. Endrin
111. Endosulfan II
112. 4,4'-DDD
113. Endosulfan Sulfate
114. 4,4'-DDT

115. Methoxychlor
116. Endrin ketone
117. alpha-Chlordane
118. gamma-Chlordane
119. Toxaphene

120. Aroclor-1016
121. Aroclor-1221
122. Aroclor-1232
123. Aroclor-1242
124. Aroclor-1248

125. Aroclor-1254
126. Aroclor-1260

100.
101.
102.
103.
104.

alpha-EHC
beta-BHC
delta-EHC
gamma-EHC (lindane)
Heptachlor

319-84-6
319-86-8
319-86-8
58-89-9
76-44-8

0.05
0.05
0.05
0.05
0.05

L*±

8.0
8.0
8.0
8.0
8.0

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8
50-29-3

72-43-5
53494-70-5
5103-71-9
5103-74-2
8001-35-2

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6

11097-69-1
11096-82-5

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.5
0.10
0.5
0.5
1.0

0.5
0.5
0.5
0.5
0.5

1.0
1.0

8.0
8.0
8.0

16.0
16.0

16.0
16.0
16.0
16.0
16.0

80.0
16.0
80.0
80.0

160.0

80.0
80.0
80.0
80.0
80.0

160.0
160.0

Quantitation
Limit

Drinking Water
ug/Lr

0.010
0.005
0.005
0.005
0.030

0.005
0.005
0.010
0.010
0.005

0.010
0.010
0.020
0.100
0.020

0.020
0.030
0.020
0.020
0.250

0.10
0.10
0.10
0.10
0.10

0.10
0.10

CRDL - contract required detection limit
eMedium Soil/Sediment CRDLs for Pesticide/PCB TCL ccropounds 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.

Extraction/blowdown: Extract entire liter bottle; rinse cap & bottle and add
to sample. Final blowdown volume may be decreased up to 1/2 the SCW
specifications to achieve detection limits.
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Table 3.1 (cont'd) Target Compound List (TCL)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

CRDLQ
ug/L

Drinking Water Detection
Limit (IDL)e ug/1

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20
10

5
50

1

10

0.2

2
7 '

dThe 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 (QVQC) program are described below and
illustrated in Figure 4.1:

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

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

2. irtplement 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 iirplement
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.

• 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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2. direct formulation of the work plan and initiate work plan
revisions in accordance with the project officer's directions;

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

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

5. take part in corrective actions.

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 personnel, equipment, and materials in a manner
required to meet the objectives of the analytical tasks of
the project;

2. implement analytical procedures for use in data evaluation;

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

4. 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;

5. review analytical data for validity and clarity ; and

6. maintain contact with the project manager in areas of
technical concern, and advise him of progress, needs, and
potential problems of the various tasks.

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

2. respond to work plan revisions related to their tasks;

3. advise the task manager of progress, needs, and potential
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problems of their tasks;

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

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

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

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

• Sample Coordinator - The sample coordinator acts as sample custodian
for the laboratory. The duties and responsibilities of the sample
coordinator are to:

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

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

3. Generate computerized sample tracking and laboratory data entry
forms;

4. Transfer samples and tracking forms to laboratory project
analysts.
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5. QUAUIY ASSURANCE OBJECTIVES FOR MEASUREMENT

OF DATA IN TERMS OF PRECISION, ACCURACY, COMPLETENESS
REPRESENTATIVENESS, AND COMPARABILITY

The analytical quality assurance objectives 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, completeness,
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 summarized 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
conditions, and usually is expressed as relative percent difference (RPD).

5.3 Completeness

Completeness is a measure of the amount of valid data obtained from the
analytical measurement system, expressed as a percentage of the number 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, some samples may be lost in laboratory accidents or
some results may be deemed questionable based on internal QC procedures. Eue
to the variable nature of the completeness value, the objective will be to
have data completeness for all samples received for analysis as high as
possible to meet completeness objectives 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 objective -wherein all sample data is comparable
with other representative measurements made by CAA or another 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
aqueous soils

Holding Blank

Method Blank

Any project analyte < 5 x CRQL

methylene chloride
acetone
toluene
2-butanone
any other project

analyte

Continuing Calibration CCC Compounds

Surrogate Spiking
Compounds

Matrix Spike/
Matrix Spike
Duplicate

d -1,2-dichloroethane
dfi-toluene
4-bromofluorobenzene

1,1-dichloroethylene
trichloroethylene
benzene
toluene
chlorobenzene

5 x CRQL
5 x CRQL
5 X CRQL
5 X CRQL
CRQL

RF<25% from initial
calibration

76-114%
86-110%
86-115%

61-145% £14 RPD
71-120% <14 RPD
76-127% <11 RPD
76-125% <13 RPD
75-130% <13 RPD

70-121%
81-117%
74-121%

59-172% <22 RPD
62-137% <24 RPD
66-142% <21 RPD
59-139% <21 RPD
60-133% <21 RPD

CRQL - Contract Required Quantitation Limit
CCC - Calibration Check Compounds 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 Objectives

Pesticides/PCBs

Audit Parameter Control Limit
Aqueous Soil

Method Blank

Analytical Standard

Surrogate Standard
Compound

Matrix Spike/Matrix
Spike Duplicate

Any target compound < CRQL

Aldrin, Endrin,
4,4/-DDT, and DBC

Dibutylchlorendate
(DBC)

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

RF<20% RSD from initial
calibration

24-154%

56-123%
40-131%
40-120%
52-126%
56-121%
38-127%

**

<15 RPD
<20 RPD
<22 RPD
<18 RPD
<21 RPD
<27 RPD

20-150

46-127%
35-130%
34-132%
31-134%
42-139%
23-134%

%**

£50 RPD
<31 RPD
<43 RPD
<38 RPD
<45 RPD
<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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Table 5.1 (cont'd.)

Quality Control Objectives

Metals and Mercury

Audit

Preparation Blank

Analytical Spike

Initial Calibration
Verification

Continuing Calibration

LCS

Duplicate Samples

Element

All

All

Hg
All others

Bg
All others

All

All

. . *Control Limit

< 5 x CRDL

75-125%

80-120%
90-110%

80-120%
90-110%

80-120%

< 20% RPD

CRDL - Contract Required Detection Limit

*US EPA Contract T̂ i-oratory Program Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration, Revision
7/85
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Table 5.1 (cont'd.)

Quality Control Objectives

cyanide

Audit Control Limits

Calibration Blank < 5 x CRDL

Digestion Blank < 5 x CRDL

Initial Calibration Verification 85-115%

Continuing Calibration Verification 85-115%

Spike Recovery 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.
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Table 5.2

Quality Control Measures and Frequency

Volatile Organics

Sample Type Frequency

Holding Blank

laboratory Method Blank

Continuing Calibration

Surrogate Spikea

Matrix Spike/Matrix Spike
Explicate

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

ror drinking water analysis, surrogate standards used to spike are at 20ppb
(7/87 CLP at SOppb).

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*

Method Blank

Continuing Calibration

GC/MS Tune

Surrogate Standard3

Matrix Spike/Matrix Spike

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

Performance Evaluation Samples 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

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

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.
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Table 5.2 (cont'd.)

Quality Control Measures and Frequency

Pesticides/PCBs

Sample Type Frequency*

Laboratory Method Blank
matrix or concentration
frequent

Analytical Standards

Surrogate Standard

Matrix Spite/ .
Matrix Spike Duplicate

Performance Evaluation
Samples

One per case; per batch of samples of similar
extracted, or per 20 analyses, whichever is more

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 CLP

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

drinking water analysis, samples are spiked with surrogate standard
compounds at 0.2 ppb.

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

Sample Type Frequency

Preparation Blank

Analytical Spike Recovery

Duplicate Precision

Initial Calibration
Verification

Continuing 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 CLP

*US EPA Contract laboratory Program Statement of Work for lorqanics 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 Chain-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 condition 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 numbers in
serialized ascending sequence. The sample log-in record will include the
sample number, date of receipt, condition of sample when received, the
assigned laboratory number, 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°C 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 outside 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 completed.

All observations 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 siitply 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
CAA Sanple Label

CAMBRIDGE ANALYTICAL ASSOCIATES
1106 COMMONWEALTH AVENUE
BOSTON^MA02215
617-232-2207

CHEMICAL ANALYSES:

SAMPLE DATA:
Client _____
Project/Site __
Date/Time ___
Sample ID ___
Location ____
Collector ___

PRESERVATIVE:
___ None
___ HNO3

___ H2SO<
___ ZnAc/NaOH _
___ NaOH

Sterile
MeOH rinsed
MeCI2 rinsed
Other
(specify)



CHAIN OF CUSTODY RECORD
PROJECT NAME —————————————————
COMPANY_____________________
ADDRESS_____________________
PHONE j_____!________________

Minquiilwl by.

MnquMwd by Dm/Tim

Method at Shipment

Cambridge Analytical Associates
1106 Commonwealth Avenue / Boston, Massachusetts 02215
(617)232-2207

RK««wlby

Rtcalwdby:

Raknquiahed by: CM* I Tarn

D«t»/T«T» RKMiwd tor Uboratory by:

Rmwta:

to
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Table 7.1

Recommendation for Sampling and Preservation of Samples

Analyses Volume Container Preservation
Analysis
Holding Time

Metals

(CLP-aqueous) 1000 ml P,G

(CLP-soil) 100 g

Cyanide

(CLP-agueous) 1000 ml P,G

(CLP-soil)

HN03 to pH<2

Cool, 4UC

100 g P,G

Cool, 4 C; NaOH
to pH>12; 0.6 g
ascorbic acid

Cool, 4°C

180 (28 for Hg)
days from
date of sample
receipt

180 (28 for Hg)
days from
date of sample
receipt

14 days'

14 days

Semivolatiles - Base/Neutrals, Acids

(CLP-aqueous) 3000 ml G,teflon Cool, 4°C
lined cap

(CLP-soil) 250 g G, teflon Cool, 4 C
lined cap;

Pesticides and PCBs

(CLP-agueous) 3000 ml G,teflon Cool, 4°C
lined cap

5 days until
extraction,
40 days after
extraction

10 days until
extraction,
40 days after
extraction

5 days until
extraction,
40 days after
extraction
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Table 7.1 (cont'd.)

Recommendation for Saitpling and Preservation of Samples

Analyses
Volume

Container and
Preservation Holding Time

Analysis

(CLP-soil) 250 g G, teflon Cool, 4UC
lined cap;

10 days until
extraction,
40 days after
extraction

Volatiles - Purgeable Aromatics and Halocarbons

(CLP-agueous) 6x40 ml G, teflon Cool, 4°C
lined
septum

(CLP-soil) 6x40 ml G, teflon Cool, 4°C
lined
septum

10 days

10 days
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Notes:

Tfore specific instructions are contained in each method.

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

Sample preservation should be performed immediately upon sample collection.
For composite samples, each aliquot should be preserved at the time of
collection. When use of an automated sampler makes it impossible to preserve
each aliquot, samples may be preserved by maintaining at 4 C until compositing
and sample splitting are complete.

A
Samples 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.

Tfaximum 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 NaOH 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. Environmental 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 frequencies are described in Table 5.2, Section 5.

8.1 Volatile and Semi-volatile Orqanics by Gas Cnramatograph/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 obtained for
bromofluorobenzene (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 (DFTPP). 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 protocols.3 Calibration check
compound (COC) 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 continuing calibration check standard prepared
following EPA procedures. If the COC and System Performance
Check Compounds (SPCC) compounds 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 COC criteria cannot be met, the instrument
must have a new initial calibration performed following any
necessary maintainance.

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.

or 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
compounds (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-trichlorophenol, all three nitroaniline
isomers, 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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For drinking water VOA analysis, the concentration of the continuing
calibration standard is 20 ug/L for all oarpounds (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-trichlorophenol, all three nitroaniline isomers,
4-nitrophenol, 4,6-dinitro-2-methylphenol and pentachlorophenol which should
be analyzed at 50 total nanograms.
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Figure 8.1

GC/MS Calibration and Sanple Analysis Sequence

TU-.C Instrument

No Perfora 5 Point
Initial Calibration

Yes

Analyze Continuing
Calibration Standard

Analyze Method Blank
(VCAs Only)

Yes No
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8.2 Pesticides/PCB Analysis by Gas Chromatoqraphy

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
compound and breakdown of Endrin and 4,4'-DDT according to the
procedures in the EPA CIP protocol.

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

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 continuing Evaluation standards to determine
compound breakdown; and continuing Individual standards to
determine % difference between current RFs and the RFs from
the initial Individual standard analyses.

IH



QAPP No. 8825
Section: 8
Revision No.; 0______
Date: November 9, 1988
Page: _6_ of 11

Figure 8.2

Pesticide Analysis 72 Hour Sequence

1. Evaluation Standard Mix A
2. Evaluation Standard Mix B
3. Evaluation Standard Mix Ĉ
4. Individual Standard Mix Â
5. Individual Standard Mix B
6. Toxaphene
7. Aroclors 101̂ 1260
8. Aroclor 1221̂
9. Aroclor 1232

10. Aroclor 1242
11. Aroclor 1248
12. Aroclor 1254
13. 5 saitples
14. Evaluation Standard Mix B
15. 5 saitples
16. Individual Standard Mix A or B
17. 5 samples
18. Evaluation Standard Mix B
19. 5 samples
20. Individual Standard Mix A or B

(whichever not run in step 16)
21. 5 saitples
22. Repeat the above sequence starting with Evaluation

Standard Mix B (step 14 above).
23. Pesticide/PCB analysis sequence must end with

Individual Standard Mix A and B regardless of number
of saitples analyzed.

These may be combined into one mixture.

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 submitted 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

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

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

8.3.2 Calibration Procedure

1. Calibrate the instrument using a blank and standards.

2. 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.

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

4. 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 oust be reanalyzed.

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

8.4 Atomic Absorption

8.4.1 Calibration Standards

1. Prepare calibration standards by dilution of the stock
standard.

2. Ihe calibration standards are prepared using the sane type of
acid or combination of acids as the sample will have after
preparation.

8.4.2 Calibration Procedure

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

2. 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.

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

4. 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 sanple is also analyzed
after the last analytical sanple. If the calibration check
sanple 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 most be reanalyzed.

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

8.5 Technicon AutoAnalyzer II

8.5.1 Calibration Standards

1. Prepare working standards by dilution of the stock standard.
A minimum 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 sanple exceed
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the control limits, the analysis is terminated and the problem
corrected.

4. 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.

Hg-3 Mercury Analyzer

8.6.1 Calibration Standards

1. 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.

2. 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

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

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

4. 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.

IN



QAPP No. _____8825
Section No. ___9
Revision No. 0
Date: November 9, 1988
Page 1 of 1

9. ANALYTICAL PROCEDURES

The analytical procedures to be used for this project are contained in the
US ERA 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 compounds by a
modification of the CLP SCW 7/87. These modifications have been outlined 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.

IH
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10. DATA REDUCTION, VALIDATION, 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:

• use of published or approved analytical procedures

• use of properly operating and calibrated instrumentation

• precision and accuracy achieved comparable to that achieved in
similar analytical programs

• precision, accuracy and blank contamination meeting project specific
criteria outlined in Table 5.1 and 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 test '
for extreme observations 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 computerized Sample and Analysis Management System (SAM) for routine
tracking and reporting of analysis data.

Ihe 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 CLP protocol
format. CAA uses a custom designed data management system for reporting CLP
inorganics data. This system transfers reduced data from dedicated
microprocessors on each instrument to a central computer for storage and
processing. The data are screened for compliance with QC limits and reported
in CLP format. Organics CLP data are compiled and reduced by Finnigan's
Q/A-Formaster II system which produces reports in CLP organics format.
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Figure 10.1 CAA Analytical Data Reporting Scheme
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11. INTERNAL QUALITY 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 number 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
contamination.

b. Laboratory 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.

2. Initial and Continuing Calibration Verification - Verification
sanples are analyzed during each analysis run to assure calibration
accuracy for each analyte. For inorganic analysis, these are
prepared from a source other than that used for calibration.

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

4. 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 compounds.

5. 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.

6. 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 frequently.

2. Internal Data Audit - Once per month a representative set of data is
chosen randomly from work completed 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 and 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 comparing 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 numerous
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

EPA WP X

NYSDOH Non-Potables
(New York
State Dep't
of Health)

Potables Non-Potables Potables

dP-organic X
-inorganic X

X

X

X

X

X
X
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13. PREVENTIVE MAINTENANCE

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 another 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.

IH
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Table 13.1 Maintenance Procedures and Schedule
For Major Instrumentation

Instrument Maintenance Procedure/Schedule Spare Parts

Gas Chromatography/
Mass Spectrometry
(GC/MS)

1. Replace pump oils as needed
2. Change septa as needed
3. Change gas line dryers as needed
4. Replace electron multiplier as

needed

Gas Chromatograph
(GC)

1. Change septa as needed
2. Change gas line dryers as needed
3. Leak check when installing new

analytical column
4. Periodically check inlet system

for residue buildup

Inductively Coupled Argon 1. Clean torch assembly and mixing
Plasma Spectrometer chamber when discolored or after
(ICP) 8 hours of running hish dissolved

solids samples

Purge and Trap Sample
Concentrator

Graphite Furnace Atomic
Absorption Spectre—
photometer

Spectroproducts
Hg Analyzer

Technicon
Aotoanalyzer II

1. Replace trap as needed
2. Decontaminate system as required

by blank analysis
3. Leak check system

1. Syringes
2. Septa
3. Various electronic

components
4. Plumbing supplies-

tube fittings

1. Syringes
2. Septa
3. Various electronic

components
4. Plumbing supplies-

tube fittings

1. Spare torch and
mixing chamber

2. Spare coil

1. Spare traps
2. Various electronic

components and
circuit boards

3. Plumbing supplies-
tube fittings

1. Change graphite contact rings as 1. Contact rings
necessary 2. D_ arc lamp

2. Change D. background connection
lamp as necessary

3. dean quartz windows as necessary

1. Clean tubing and quartz cell as
necessary

2. Clean aspirator as necessary

1. Inspect pump tubes after each
8-hr urn; replace if discolored
or distorted

1. Quartz cells
2. Aspirator

1. Pump tubes, glass
coil, flow cells
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14. SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, ACCURACY,
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:

ID, - D2|
RPD = _________ X 100

^ -I- D2)/2

where RPD = Relative Percent Difference

D- = First Duplicate Value (percent recovery)

D., = Second Duplicate Value (percent recovery)
£»

14.2 Accuracy

Accuracy is the degree of agreement between the true value of the
parameter being measured and the observations 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 ERA Quality Control Samples or NBS Standard Reference Materials. The
recovery of a compound will be defined as:

^
Percent Recovery = —— X 100%
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where Qd = quantity determined by analysis

Q = true value

Accuracy criteria for this project are included in Table 5.1.

14.3 Completeness

Completeness is a measure of the amount of valid data obtained 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.
Completeness 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 completeness

V = Number of measurements judged valid

T = Total number of measurements
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15. CORRECTIVE 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 and accepted,
f. The effectiveness of the corrective action will be established and

IB
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the corrective action implemented,
g. The fact that the corrective action has eliminated the problem will

be verified,
h. The complete 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 correspondence and ensure compliance with their
request.



8825
15

QAPP No. _
Section No. _______
Revision No. ____0
Date: November 9, 1988
Page: 3 of 3

Figure 15-1

Corrective Action Request Form No. ______

Originator Date

Person responsible
for replying ___ Laboratory

Nature of Problem:

Cause of Problem:

Corrective Action Planned:

Temporary Action

Permanent Action

Acceptance of Corrective Action

Approved By:

Record Distribution

Original: QC Coordinator
2nd copy: Originator
3rd copy: CAA file

IH
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16. QUALITY ASSURANCE REPORT TO MANAGEMENT

In order to provide information to CAA's Project Manager on 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
completeness;

• significant quality assurance problems and recommended
solutions.

IN
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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 Remedial Technologies
Task 5 - Site Investigation Analyses
Task 6 - Remedial Investigation Report
Task 7 - Community Relations Support
Task 8 - Additional Requirements

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-B5/002, June 1985.

USEPA. Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans.* QAKS-005/80, December
1980.

USDHHS. Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities. October 1985.

DSEPA. Standard Operating Safety Guides. November 1984.



USEPA. Interim Policy on Procedures for Planning and Imple-
menting Off-Site Response Actions. 50 PR 45933.
November 5, 1985.

Other guidance as specified by the U.S. EPA under the terms
of 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 will
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.

b. 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 fill, affected media and
pathways of exposure, contaminated releases such as
leachate or runoffs 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 potential threat to public
health. Data from previous site work and reports
should be summarized with references listed.

c. History 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.

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

e. 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 remedial
measure ].

f. 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 topographical
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 equal to 200 feet.

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

h. Contractor Procurement
Prepare contractor procurement documents and award
subagreement to secure the services necessary to
conduct the remedial investigation and feasibility
study.

TASK 2 - PLANS AND MANAGEMENT

Prepare all necessary plans for the remedial investiga-
tion. The workplan shall include the Description of Current
Situation (Task 1) and the Preliminary Remedial 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 require-
ments and schedules, as well as the following:



Site Investigation Plan
A Site Investigation Plan shall be prepared to address
all field activities to obtain additional site data.
The plan will contain a statement of sampling objec-
tives; specification of equipment, analyses of
interest, sample types, sample locations and frequency,
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 techniques 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 and
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 frequency,

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

10. Data reduction, validation and reporting,
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11. Internal quality control checks and frequency,

12. Performance and system audits and frequency,

13. Preventive maintenance procedures and schedules,

14. Specific routine procedures to be used to assess
data precision, accuracy, and completeness of
specific measurement parameters involved,

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 (HS?)
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 qualified 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 lll(c)(6) of CERCLA.

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

U.S. EPA. Standard Operating Safety Guides.
November 1984.

- USDKKS/NIOSH. Occupational Safety and Health
Guidance Manual for Hazardous 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 conditions.
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The KSP should include the following items:

Minimum training and medical requirements 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 Assessment
The Work Plan for the site shall also provide for col-
lection of adequate information to support an Agency
Toxic Substances and Disease Registry (ATSDR) Health
Assessment which is required by SARA. Since the Health
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 Health Assessment has already 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.
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TASK 3 - SITE INVESTIGATIONS

The Respondents shall conduct those site remedial investiga-
tions necessary to characterize the site and its actual or poten-
tial hazard to public health and the environment. The site
investigation should also result in data or adequate technical
content to assess preliminary remedial 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
selection of remedial alternatives;

Define any identifiable contaminant sources at the
site;

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

- Spatially quantify 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
equivalents. 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 method meets the purposes
and requirements of this SOW, 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 modifica-
tions thereto.



Waste Characterization
Develop and conduct 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 characterized,
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
subsequent 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 techniques 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 remedial 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.

Hydrogeologic Investigation
Develop and conduct a program to determine the present
and potential extent of groundwater contamination
within the sand and gravel aquifer and within the bed-
rock aquifer 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 address the
degree of hazard, the mobility of pollutants considered
(from Waste Characterization), the soils attenuation
capacity and mechanisms, discharge/recharge areas,
porosities, regional and local flow direction and
quality and the effects of any remedial alternatives
described in Task 4. Such information may be available
from the USGS, the Soil Conservation Service, and local
well drillers.
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Subsequent to the survey of existing data, a sampling
program should be developed to determine the horizontal
and vertical distribution 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 groundwater charac-
teristics, such as groundwater direction, existence of
fractured bedrock conditions, existence of groundwater
mounds, divides or old river channels, thickness of the
aquifer(s), and interconnection between aquifers.
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 aquifer, 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 techniques should be considered 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 address extent if the first phase
indicates that hazardous substance(s) have been re-
leased. The Phase 1 data will also be used to properly
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 aquifer).

Soils and Sediments Investigation
Develop and conduct a program to determine the extent
of contamination of surface and subsurface soils in and
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
exiting 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 sediments 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 soils and sediments
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 utilized,
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 sediments and the hydrogeo-
logical investigations. A survey of existing data on
surface water flow quantity and quality may be a useful
first step, particularly information on local back-
ground levels, location and frequency of samples,
sampling techniques 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 Investigation
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 memorandum 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 Cozzar 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 required 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 providing detail sufficient to ensure that site investi-
gations will develop a data base adequate for the evaluation of
alternatives during the Feasibility Study.

a. Pre-Investiqation Action
Prior to collecting additional data, the Respondents
will assess site conditions to determine potential
categories of source control and/or off-site remedial
actions. Criteria for off-site remedial 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
questions to be answered are:

1. Source Control Action

i. What containment techniques appear
feasible to prevent contamination of
groundwater?
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ii. 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 category
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. Off-Site Action

i. Does the apparent volume of contaminated
— groundwater make investigation or treat-

ment impracticable?

ii. 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
questions 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 remedial 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 remedial 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.
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3. Determining the compatibility of groups of wastes
with other wastes and with materials considered as
part of potential remedial action (e.g., slurry
walls, lagoon liners). Recommending alternatives
for treatment, storage or disposal 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 final document.

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

be

a. Data Analysis
Analyze all site
mary of the type
site. The summar
concentration of
ambient levels su
number, location,
activities and pa
potential threat
environment.

investigation data and develop a sum-
and extent of contamination at the
y should describe the quantities and
a specific chemical at the site and
rrounding the site. Also describe the
and types of nearby populations,
thways that may result in an actual or
to public health, welfare or the

b. Applicat ion
Analyze the

in Preliminary Technologies
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tion to the preliminary remedial technologies developed
in Task 4. Data supporting, or rejecting, types of
remedial technologies, compatibility of wastes and
construction materials and 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

cop
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 incorporated 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 Algoma Landfill is re-
quired. 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 required to furnish the personnel,
services, materials and equipment required 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 6 - ADDITIONAL REQUIREMENTS

a. Reporting Requirements
In addition to such task reports required 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 of work at the site and progress to date.

3. Percentage 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

AKNAPEE, 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 required to prepare the Remedial Investi-
gation/Feasibility Study, except as otherwise specified 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 Alternatives
Task 12 - Laboratory Studies
Task 13 - Evaluation of the Alternatives
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 45933. November 5,
1985.

USEPA. Interim Guidance on Compliance with Other Applicable
or Relevant and Appropriate Requirements. 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.
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TASK 9 - DESCRIPTION OF CURRENT SITUATION AND PROPOSED RESPONSE

Information on the site background, the nature and extent of
the problem, and previous response activities presented in Task 1
of the Remedial Investigation may be incorporated 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, based 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 OP ALTERNATIVES

Based on the results of the Remedial Investigation and 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 situation (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 requirements of any other applicable EPA,
Federal and State environmental standards guidance and
advisories as defined under Section 121 of SARA. Preliminary
cleanup objectives shall be developed for review by the U.S.
EPA and WDNR.

b. Alternative Remedial Actions
Assemble combinations of identified technologies into alter-
native remedial actions. To the extent it is both feasible
and appropriate, alternatives and other appropriate consider-
ations should be developed into a comprehensive site specific
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 additional 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 10-6 for maximum lifetime risk level within five
years.

Many remedial action alternatives necessarily involve both
source control and groundwater response actions. The dynamic
relationship between these two elements require that they be
formulated together so that the comprehensive remedial action
is effective and the elements are complementary. The dif-
ferent requirements 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 ALTERNATIVES

A. Alternatives

The alternatives developed 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 requirements, as well as applicable criteria found in
EPA Interim Policy, "Procedures for Planning and Implementing
Off-Site Response Actions" (50 Federal Register 45933,
November 5, 1985), to eliminate or modify those technologies that
may prove extremely difficult to implement, will require unrea-
sonable time periods or will rely on insufficiently developed
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 adequate
control of source materials. Off-site alternatives
shall minimize or mitigate the threat of harm to public
health, welfare, or the environment.

c. Imp1 ernentability. Alternatives that may prove extremely
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, maintain, and replace technologies over time;
and the administratives feasibility of implementing the
alternative.

d. Cost. Estimated construction costs and any long-term
costs to operate and maintain the alternatives will be
evaluated. A detailed cost analysis is 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 required to evaluate the effec-
tiveness of remedial technologies and establish engineering
criteria (e.g., leachate treatment; groundwater treatment; com-
patibility of waste/leachate with site barrier walls, cover, and
other materials proposed for use in the remedy). It is expected
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 of Task
13. The Contractor will submit a separate work plan for any
proposed laboratory studies 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 may also be



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 technical feasibility. The
detailed analysis of each alternative shall include both short-
term and long-term consideration for effectiveness, imple-
mentability and cost.

B. Comparison of Alternatives

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 is protective of human health and the environ-
ment. Where health-based levels are established in applicable or
relevant and appropriate requirements, 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 reliability
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 aquifer 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 reduced.

Component measures of implementability include the technical
feasibility of the alternative, the administrative 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 public health and environ-
mental requirements 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 methods.

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 requirement 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 remedy and will become
part of a more comprehensive final remedy that will meet
applicable or relevant and appropriate Federal and State
requirements.

2. Compliance with the requirement 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 equivalent to that required under the otherwise
applicable standard, requirement or limitation through
use of another method or approach.

5. The State has not consistently applied, or demonstrated
the intention to consistently apply, the state require-
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)(l) 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).

b. Prepare a final report for submission to U.S. EPA and the
WDNR. The report will include the results of Tasks 9 through
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.
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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 detailed 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 landfill 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 is 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

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:

1375.02 101:RTA:algo0225B
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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, if 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 I 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 (Section 7 of the Workplan)

as well as in this QAPP. The sampling plans were designed and selected

1375.02 101:RTA:algo0225B
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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 RUT to

address the project objectives of Phase 1 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 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

1375.02 101:RTA:algo0225BR
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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.

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 is 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-l 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

1375.02 101:RTA:algo0225BR
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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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SUMMARY OF PHASE
TABLE B-2

I SAMPLING FOR PHYSICAL TESTING

RI
Subtask

Hydrogeologic
Investigation
Soil Testing

Grain Size
Sieve Hydrometer*

Atterberg
Limits

Laboratory
Falling-Head
Permeability**

In-field
Permeability

10

Landfill Cover
Testing*** 13 13 13 13

*Will only be performed if the material is fine grained (Unified Soil Classification of CL or ML).
**Will only be performed if an undisturbed sample can be obtained.
***Additional samples will be collected if the LDA is found to be greater than nine (9) acres.

<-a a ya GOcu cu <t> re<w rt < o
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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 one (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 is 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 is scheduled to be completed

approximately 12 months after approval of the final Workplan. The

schedule presented on Figure B-l 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 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.

1375.02 101:RTA:algo0225BR
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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 Giesfeldt 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, critical technical input, QA/QC above the peer review QC

level, primary coordination with outside parties, and overall project

management and oversight.

1375.02 101:RTA:algo0225B
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Person

Thomas P. Runes, P.E.

Mark E. SnrLth, P.E.

Eric Gredell, P.E.

Stephen D. Johannsen

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, CIHT

Fred M. Swed, P.E.

Ajit Chowdhury, Ph.D.

R. Alan Doughty, Ph.D.

RMT Position Title

President, Northern Region

Director of Technical
Operations

Project Manager

Manager - Hydrogeology and
Applied Chemistry Department

Manager - Environmental Process
Engineering Department

Manager - Industrial Hygiene
and Air Pollution Control
Engineering Department

Manager - Applied Chemistry
Group

Manager - RCRA/Cercla
Hydrogeologic Services Group

Manager - Construction Services
Group

Hydrogeologist

Industrial Hygienist

Manager - Remedial Action Group

Chemical Engineer

Director - FMT Laboratories, Inc.

Project
Assignment

. QA Manager

. QC Manager

. Project Management
Oversight

. Project Manager

. QC Reviewer
- Hydrogeology

. QC Reviewer
- Engineering

. QC Reviewer
- Health and Safety

QC Reviewer-Chemistry

. RI Task Leader

. QC Reviewer
- Soil Testing

. Site Coordinator

. Health and Safety
Coordinator

. FS Task Leader

. Laboratory Studies
Coordinator

. Consultant
-Analytical Chemistry

2.4 Project Quality Manageaent (QM) Responsibilities

Primary site investigation activities will be performed by RMT,

Inc., Madison, Wisconsin. Quality management responsibilities for the

field activities will be shared by RMT of f ice and field personnel. In

1375.02 101:RTA:algo0225B



Section No. 2.0
Revision No. __
Date: 5-11-88
Page 6 of

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 conforraance with project plans.
Ongoing review for logic 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 individuals have the responsibility for major

work components and QA review:
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PHYSICAL ANALYSES

Person

John Hanson

RMT Position Title

Supervisor, EMT Soils
Laboratory

Project
Assignment

. Overall QA

Katherine E. Martin, P.E. Manager - Construction Services . QC Reviewer - Soils
Group

CHEMICAL ANALYSES

Person Position Title

Thomas R. Stolzenburg, Ph.D. Manager - Applied Chemistry
Group

Project
Assignment

. QC Reviewer
- 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

Rl/FS as defined by the Comprehensive Environmental 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 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
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0.05
1
0.010
0.05
0.05
0.002
0.01
0.05

0.010
0.2000
0.005
0.010
0.005
0.0002
0.005
0.010

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
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

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-l

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
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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

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 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 constituents.

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

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 Rl/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 QA.PP 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 in the discovery process as part of

potential future litigation. It is 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 field data such as sample descriptions,

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 if they are illegible 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 Saaple 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

PGN-

PGS-

PGL-

G-

SS-

SW-

OW-

PW-

ST-

CMN-

CMS-

CML-

Matrix/Subtask*

Pore Gas (NDA)

Pore Gas (SDA)

Pore Gas (LDA)

Gas Probe

Soil/Sediment

Surface Water

Observation or Monitoring
Well, Ground Water

Private Residence Well,
Ground Water

Soil (Physical) Test

NDA Cover Material

SDA Cover Material

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 legible, and lettered instead of cursive

handwriting. The lettering will be of a size which is easily

readable. The surveyor is encouraged to use notebook space liberally in

recording necessary data. Explanatory remarks will be used to clarify
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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.

2. 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 is 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) (M)0'5

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 lid 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 is 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 station 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 last station at which a successful replicate
measurement had been made. Complete two measurements at
this station, and determine the RPD. If 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

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-site storage or disposal.

A Photovac Model 10S50 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 instruments 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 Fore 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 is greater than 1 ppm over background, then the
cleaning procedure specified below, under Decontamination,
will be initiated. If 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 is 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. If no steady reading is
obtained after 15 minutes of evacuation, a sample is taken and
the unsteady HNU reading noted in the field notebook.

5. 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:

1375.02 101:RTA:algo0225B



Section No. 4.0
Revision No. __
Date: 8-16-IJf
Page 13 of 43

HNU Reading Injection Volume
(ppm) _____(uL)_____

0 - 5 2 5 0
5 - 2 5 100
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 is checked for leaks
following removal from the ground after each sampling
episode. This is 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 its 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 is 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 is 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.
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2. For the portable GC analysis, a 40-ral 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.

3. 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 is lowered approximately one-
third of the way into the bottle (making sure the probe does
not touch the soil). 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:

1
Sample Identil

Location

rication

Depth

WU ft
(PI

Probe

jading
an)

Bag

Poi

A

•table

B

; G C

C

Resul

D

.ts*

E F

Gonments

*A = Benzene D - Trichloroethene
B = 2-Butanone E = Xylene
C - Toluene 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 VGA 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 VGA vial into the headspace
and removing a known volume for injection into the portable
GC. The injection volume to be used is based on the soil
headspace HNU reading obtained in Step 4, using the guide
given for the soil 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 VGA 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). First, portable GC results are recorded on

1375.02 101:RTA:algo0225B



Section No. 4.0
Revision No. ___1_
Date: 8-16-88
Page 16 of 43

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 is maintained. The bound

notebooks become part of the project file maintained in 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 is 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, if 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 VGA 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. 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

supplied by HNU Systems, Inc., prior to taking the instrument into the

field and at least once every three days while in 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 ppra (v/v). The

standard is made by injecting a known volume from the saturated

headspace over a pure solvent into a known volume of clean air. The

instrument is 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. If 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 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 soil 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 locations 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

specified 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 soil 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

prenurabered pages, and entries will be made with indelible ink. The

field notebook 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 completion 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. Each drill log 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 Soll/Sedlaent Sampling

4.7.1 Sampling

Fifteen (15) sediment samples will be collected from the site,

including two background 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 1-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-l 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 results 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 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 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 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 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 last observation 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 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 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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wells will be screened within the sand and gravel or within whatever

material is 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 1.5-foot-long split-spoon sampler will

be screened with a HNU Systems photoionization 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. The1 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 licensed 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

CONCRETE C A P 3 ' X 3 > X 4 ' THICK

CENTRALIZERS (INTERMEDIATE AND BEDROCK WELLS)

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

MONITORING WELL DETAIL
(NOT TO SCALE)

NOTE: WATER TABLE WELLS HAVE 2' DIA. PVC PIPE IN 61 /2 ' MINIMUM BOREHOLE.
INTERMEDIATE & BEDROCK WELLS HAVE 3* DIA. PVC PIPE IN 8 1/2'
MINIMUM BOREHOLE.

KMT INC
Own. */•' GOB

1988
1375.02

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 is 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 bailers 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
T*Mpotable water, and finally with double-deionized water from a Teflon

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-Sltu 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 horizontal 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 logs 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 is 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 is 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 0.01 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 is made when the weight strikes the surface of the

water. An accurate reading can be determined by lifting 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

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 is 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 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 is not representative

of constituents transported in ground water flow systems in porous

media. The filtering is 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 is not appropriate for trace organics because of the

possible loss through adsorption on the filter or volatilization.
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Saaple 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
piece 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 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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TABLE B-7

GROUND WATER SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter Container Preservative Holding Time

Water Testing

Volatile
Organics

Total
Recoverable
Metals (except
Mercury)

Mercury

A/B/N
Extractable
Organics

Pesticides and
PCB's

4 oz wide mouth
2-40 ml glass
VOA vials with
Teflon septum,
no headspace

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

1-500 ml, high
density
polyethylene or
glass bottle,
(Teflon-lined
lid)

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

Iced to 4°C

Filter through
0.45 micron
filter paper,
then HN03 to pH
< 2

Filter through
0.45 micron
filter paper,
then HN03 to pH
< 2

Iced to 4°C

Iced to 4°C

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 it is not cracked 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 information, 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

S-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.

YSI 33 S-C-T Meter - Specifications

Range: 0-500, 0-5,000, 0-50,000 umhos/cm.

Meter Accuracy: +_2.5% 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/cni 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. In case of an apparent discrepancy in a pH measurement, the

electrode will be checked with pH 7.0 buffer and rebuff ered 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 0.1 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: 0 to 14 with _+_ 0.02 pH repeatability and _+_ 0.05 accuracy.

pH EXP range: -1.4 to +1.4 pH about any pH value from 0 to 14, with
+0.005 repeatability and +_ 0.01 accuracy.
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mV range: +_ 700 mV, with +_ 2.0 mV 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. If any of these preliminary checks proves negative, the

instrument is 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 used). Insert ORION
shorting §trap (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 zero 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 batteries are being used, 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 raV 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. If 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 used 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 maintenance 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 if zinc-carbon "D" cells are used. Battery

replacement is 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 battery 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 HC1 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-mL 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.

5. Return the solution to its 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:

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.

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 in excess of two
pounds, use an independent suspension cable. In either
case, weights must be kept at least six inches away from
the probe.
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3. Gentle agitation by raising and lowering 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 analyzed 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.

Atterberg 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 is 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

(uses).
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 is visually checked and maintained by the soils technicians as

they use the equipment on a daily 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 is 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 lab is 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.
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5.2 Cheaistry Laboratory

The laboratory analyses of soil/sediment, surface water, and ground

water for the organic and inorganic constituents on the CLP Target

Compound List 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.
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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 receiving 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 copies 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 is discovered on a sample chain-of-custody form, the person who
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made the error should correct it 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 inserted 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 Receipt is 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. If 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 CALIBRATION PROCEDURES AMD 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 is a sample bottle which will be
filled in the laboratory 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 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-l.

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

program 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

RI Task Leader have the primary responsibility for validation 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 limits 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 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, 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 Rl

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 laboratory 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 AKD 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 include 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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11.0 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.
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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 Rl 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, completeness, 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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ATTACHMENT A

EXAMPLES OF FIELD FORMS AND CHAIN-OF-CUSTODY FORM



RMT LOG OF TEST BORING
PROJECT:

LOCATION:

DRILLED BY:

CREW CHIEF:
SAMPLING NOTES

INTERVAL
NO. TYPE

—

RECOVERY
BLOWS <M>

DATE
STARTED:

LOGGED BY:

DEPTH
(ft.)

——

NOTES
DRILLING METHODS:

BOREHOLE DIAMETER:

DRILL RIG:

BORING NO.:

SHEET of

PROJECT NO.:

SURFACE ELEVATION:
DATE
COMPLETED:

CHECKED BY:

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

GENERAL
WELL

CONSTRUCTION

WATER LEVEL OBSERVATIONS

FIRST OCCURENCE:

DATE/TIME

DEPTH
TO WATER

DEPTH
TO CAVE IN

F-203 (R 09-87)



RMT LOG OF
BORING NO.:

TEST BORING SHEET of

PROJECT: PROJECT NO.:

LOCATION: SURFACE ELEVATION:
SAMPLING NOTES

INTERVAL
NO. TYPE

—

RECOVERY
BLOWS %

DEPTH
(ft.)

——

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

GENERAL
WELL

CONSTRUCTION

F-203 (R 09-87)



oar
F-17 (I It-85)

rtOJICT HAHtt

WILL HO.

DAT! INSTALLED

FT.

FT* • •

- £ L E V . — —
( T . O . C . )

CROOND SURr.
ELEV.

BENTONITE
PELLETS/GRANULAR/POtfDER

BACKFILL MATERIAL

BACKFILL METHOD

PIPE TREMIE/AOCER TREMIE
CRAVITT FILLED

BENTOHITE
PELLETS/GRANULAR/POWDER

SILICA SAND

FILTER PACK
HATERIAL

VELL BOTTOM
ELEV. ______

SEAL MATERIAL

BACKFILL
MATERIAL

DEPTH FROM
GROUND SURFACE

FT.

FT.

FT.

FT.

FT.

FT.

FT.
FT.

FT.

FT.

1) CASING DETAILS

A) TYPE Of PIPE!

PVC,STAINLESS. TEFLON, OTHER

PIPE SCHEDULE

») TTPE OF PIPE JOINTS;

COUPLINGS, THREADED (U/TAPE7), OTHER

C) WAS SOLVENT USEDI YES OR NO

D) TYPE Or WELL SCREEN!

PVC, STAINLESS, TEFLON, OTHER______

E) WELL SCREEN SLOT SIZI _____________

F) PIPE DIA: ID IN. _____ OD IN. ___

C) INSTALLED PROTECTOR PIPE W/LOCK7 YES OR NO
PROTECTOR PIPE DU. ___ IH.

2) WELL DEVELOPMENT

A) METHOD

BAILING, PUMPING, SURGING, COMPRESSED AIR

OTHER

(NOTE ADDITIONAL COMMENTS BELOW)

B) TIME SPENT FOR DEVELOPMENT? ____

C) APPROXIMATE WATER VOLUME: REMOVED ______

ADDED ________

D) UATER CLARITY BEFORE DEVELOPMENT?

CLEAR, TUMID, OPAQUE

E) WATER CLARITY AFTER DEVELOPMENT?

CLEAR, SLIGHTLY TURBID, TURBID, OPAQUE

F) ODOR? YES OR NO

3) UATER LEVEL SUMMARY

A) DEPTH FROM TOP OF CASING AFTER DEVELOPMENT?

_____ FT. OR DRY

B) OTHER MEASUREMENTS (T.O.C.):

DATE/TIME ___________________________

DATE/TIME ___________________________

DATE/TIME ___________________________

FT.

FT.

FT.

ADCTTIONA1 COMMENTS:



N9 CHAIN OF CUSTODY RECORD
PROJ. NO. PROJECT NAME

SAMPLERS:

STA. NO. DATE TIME STATION LOCATION

NO.

OF

CON-
TAINERS

REMARKS

Relinquished by: Date /Time Received by: Relinquished by: Date/Time Received by:

RillnquithtxJ by: D»t* /Tim* Reoiwd by: Relinquished by: (Si Ditf /Time Received by:

Relinquished by: (Signttun) Dete /Time Received for Laboratory by: Date /Time Remarks

Dittribution: Original AccompaniM Shipment; Copy to Field Filai



RMT, INC.

CHAIN OF CUSTODY FORM

PROJECT #:

SUBCONTRACTOR

TYPE OF SAMPLES

GROUND WATER LEACHATE
SAMPLING DATE: WASTE WATER SOLID WAST1
SAMPLE COLLECTOR: SOIL OTHER
SAMPLE RECEIPT DATE:
NAME OF SUBCONTRACTOR: PURCHASE ORDER*:

RMT LABORATORY
NUMBER SAMPLE DESCRIPTION ANALYSIS TO PERFORM

SAMPLES RELINQUISHED BY:

NAME:

AFFILIATION:

SAMPLES TRANSPORTED BY:

NAME:

AFFILIATION:

SAMPLES RECEIVED BY:

NAME:

DATE AND TIME:

SIGNATURE:

DATE AND TIME:

SIGNATURE:

DATE AND TIME:

AFFILIATION: SIGNATURE:



iCi'i', Inc.
LF-268 (D224)

CLIENT:

RMT. INC.
SAMPLE RECORD FORM

Ob NUMbER: _____
LOCATION: ____ '_
TYPE OF SAMPLES:
(WATLR, WASTE WATER, SOLID WASTE)

10. COMMENTS:

5.
6.
7.
8.
9.

SAMPLING DATE:__
SAMPLE COLLECTOR:
AFFILIATION":
SIGNATURE:
PURCHASE ORDER

SAMPLE DESCRIPTION

RMT
LABORATORY

NUMBER

SAMPLE LOCATION
AND DATE

(R, LS, PS, D)*

*R (REFRIGERATOR) LS (LABORATORY STORAGE) PS (PERMANENT STORAGE) D (DESTROYED)

SUBSEQUENT ANALYSIS: ____ SAMPLE TEMP. ACCEPTABLE: _____ SAMPLE PRESERVED PROPERLY

SAMPLES TRANSPORTED BY:

NAME:

AFFILIATION:

DATE AND TIME:

SIGNATURE:

SAMPLES RECEIVED BY:

NAME:

AFFILIATION:

DATE AND TIME:

SIGNATURE:

,E DESTRUCTION AUTHORIZATION:

SAMPLE NUMBERS: __________

PROJECT MANAGER: _________

RMT PRINCIPAL:

DATE:

DATE:



RMT, Inc.
Suite 124
1406 East Washington Ave.
Madison, Wl 53703-3009
Phone: 608-255-2134
FAX: 608-255-0234
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1. INTRODUCTION

1.1 Background

RMT, Inc., (RMT) has been retained by the Algoma Landfill

Respondents to complete a remedial investigation and feasibility study

of the Algoma Municipal Landfill, Algoma, Wisconsin.

Services to be provided by RMT during the Phase I field

investigations include topographic surveying, geophysical surveying,

pore gas surveying, soil 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 information 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 is 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 and 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 is included 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 hygiene, 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 is 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

. Heraatology survey

Urinalysis

Heavy metal screen

Blood chemistry screen (SMA-20)

Stool for occult blood

Vision test

. Hearing test

The initial 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

physician's clinic. A certificate of medical fitness or specified work

restrictions is 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 identified at the Algoraa Municipal Landfill are organic

compounds. The following organic compounds are suspected to be present

on site:

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 liquids 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
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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/cc, 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 must 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 utilities 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

responsible for maintaining the equipment in 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 if

unsafe equipment or work practices are observed on the site.

Operation of heavy equipment in areas with steep embankments or

unstable ground will be avoided if possible. If it is necessary to

operate equipment in these areas, the contractor will make provisions to

ensure the safety of the equipment operator and 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 yield 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 liquids 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 length of the rest
period stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the following
work cycle shall be shortened by another 33%.

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

Air 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 in the level of

protection may be required if significant changes in 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 soil boring and sampling, well installation,

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 chroraatograph 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, in 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 laboratory 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-101 photolonization detector (HNU)

with an 11.7 eV probe will be used as the primary instrument for routine

monitoring of organic vapor concentrations. The HNU measures

concentrations of organic vapors in air and provides a direct readout of

the organic concentrations as parts per million (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 initial 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 is 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 raeasureroents 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 level change significantly, e.g.,

airborne contaminants transported into the work areas from off-site

sources.

If 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 used by the Site Health and Safety

1375.02 101:RTA:algo0225C 13



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 their 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 (above background), 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

air. If 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 limits. 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 field activities which may cause contaminants to become

airborne by disturbing contaminated soil or ground water, every 30

minutes thereafter, and whenever there is any noticeable odor.
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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 3 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 indicate that organic vapor

concentrations are exceeding 5 ppn above background.

Geophysical Surveys and Surveying

For tasks that involve little or no potential contact with

contaminants, Level D protection will apply. Level D protection for

these tasks will consist of the following:

- Sturdy work shoes

Impervious PVC overboots
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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 ppra Above Background to 10 ppa 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
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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, if 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 is to be implemented and the required

personal protective equipment has been obtained.

5.2 Changes in Levels of Protection

The Site Health and Safety Representative may authorize a change in

the level 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
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with the RMT Project Manager. If 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 the work zones.

No eating or drinking will be allowed in the work zones.

All personnel and equipment leaving the work zones must be
properly decontaminated prior to leaving the site.

. A minimum of two persons will be on-site during work
activities in the work zones. This may be one RMT person and
one subcontractor person.
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6. SITE CONTROL

6.1 Purpose

The purpose of site control is 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-l shows locations of proposed geophysical survey lines

(exclusion zone), decontamination area, and support area.

6.2.1 Exclusion Zone

The exclusion zone is 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-l 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.
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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.
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A decontamination pad will be constructed in the location shown on

Figure C-l. The pad will consist of a 30-rail 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 is a noncontaminated or clean area. Support

equipment (clean protective equipment, supplies, etc.) will be located

in this zone, 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.

1375.02 101:RTA:algo0225C 22



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
facepiece. 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 in 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, associated equipment and other

vehicles will be cleaned with a steam-cleaner during initial

mobilization, and on the decontamination pad when leaving the site.

Decontamination liquids will be collected in 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 in the event of a fire, explosion, or accident which could

threaten human health or the environment.

7.2 Btergency 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)

608-241-5655Chome)

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
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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 Baergency 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 Biergency 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
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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 is 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

Copies 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.

1375.02 101:RTA:algo0225C 28



APPENDIX A

TABLE OF CONTENTS AND HEALTH AND SAFETY POLICY

STATEMENTS, RMT HEALTH AND SAFETY MANUAL



9 - HDSN.LIB.

RMJ, Inc.
Suite 724
7406 East Washington Ase.
Madison, Wl 53703-3009
Phone: 608-255-2734
FAX: 608-255-0234

HEALTH AND SAFETY MANUAL

RMT, INC.

1406 East Washington Avenue, Suite 124
Madison, Wisconsin 53703

325 South Clinton
Grand Ledge, Michigan 48837

1625 I Street, N . W .
Washington, D.C. 20006

11 Regency Hills Drive
Greenville, South Carolina 29607

3420 Ocean Park Boulevard
Suite 3010

Santa Monica, California 90405

1988, by RMT, Inc. All rights reserved

(2/33)



TABLE OF CONTENTS

Title Page

1. INTRODUCTION......................................... 1-1
RMT Health and Safety Policy Statement............... 1-1
RMT Health and Safety Program........................ 1-3

2. PURPOSE AND SCOPE.................................... 2-1
2.1 Purpose......................................... 2-1
2.2 Scope........................................... 2-1

3. ORGANIZATION AND RESPONSIBILITIES.................... 3-1
3.1 Organization.................................... 3-1
3.2 Responsibilities................................ 3-1

4. HAZARD ASSESSMENT AND SITE HEALTH & SAFETY PLANS..... 4-1
4.1 Hazard Assessment............................... 4-1
4.2 Site-Specific Health and Safety Plan............ 4-5

5. MEDICAL SURVEILLANCE................................. 5-1
5.1 Medical Examination Requirements ................ 5-1
5.2 Medical Examination Levels...................... 5-2
5.3 Medical Examination Protocol.................... 5-4

6. TRAINING............................................. 6-1
6.1 Class 1 Training................................ 6-1
6.2 Class 2 Training................................ 6-1
6.3 Class 3 Training................................ 6-3
6.4 Supervisor Training............................. 6-3
6.5 Refresher Training.............................. 6-4

7. HEALTH AND SAFETY EQUIPMENT.......................... 7-1
7.1 Air Monitoring Equipment........................ 7-1
7.2 Personal Protective Equipment................... 7-9
7.3 Respiratory Protection Program.................. 7-20

8. FIELD PROCEDURES..................................... 8-1
8.1 Basic Personal Protective Equipment............. 8-1
8.2 General Procedures.............................. 8-2
8.3 Procedures for Specific Activities.............. 8-3
8.4 Procedures for Type 3 Activities................ 8-7
8.5 Temperature Extremes............................ 8-8

(2/88)



TABLE OF CONTENTS

List of Tables

Table 3-1 - Health and Safety Program Responsibilities
Table M-1 - Levels of Field Activity
Table 5-1 - Summary of Medical Tests for Different Levels of Site Work
Table 6-1 - Health and Safety Training Programs for RMT Employees
Table 7-1 - Direct-Reading Instruments for Site Characterization
TaDle 7-2 - Action Levels for Common Atmospheric Hazards
Table 7-3 - Personal Protective Equipment and Accessories
Table 7-M - Sample Protective Ensembles for Different Protection Levels
Table 7-5 - Choosing the Right Glove

List of Figures

Figure 2-1 - Organizational Chart for Health and Safety
Figure 1-1 - Health and Safety Process
Figure 7-1 - Outline for Selecting Respiratory Protective Devices

List of Appendices

Appendix A - Blank Forms
Appendix B - OSHA Standard 29 CFR 1910.120 for Hazardous Waste Operations
Appendix C - ACEC Health and Safety Guidelines for Hazardous Waste Site

Investigations

(2/88)



1. INTRODUCTION

RKT Health 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 illnesses 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.

1-1 (2/88)



RMT recognizes that the responsibilities for health and safety are
shared as follows:

RKT 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.

Sjpervisors are responsible for maintaining the proper
attitudes toward health and safety in themselves and in those
they 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.

Brooks Becker, Ph.D.
President
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APPENDIX B

MATERIAL SAFETY DATA SHEETS



American Burdick & Jackson
Material Safety Data Sheet
emergency telephone no .
chemtrec telephone no _
information telephone no.
I. Identification _
chemical name ____
chemical lamily ____
synonyms

312/973-3600
800/H2H-9300

(American Scientific Products)

616/726-3171 (American Burdick £ Jackson)

Methanol
Alcohol

. molecular weigh!

. formula ___CHiiO
32.04

Carbinol. Methyl Alcohol. Wood Alcohol
DOT proper shipping name Methyl Alcohol or Methanol
DOT hazard class ____Flammable Liquid________
DOT identification no UN1230

II. Physical and Chemical Data.
boiling point. 760mm Hg. ""•' C
vapor pressure at 20 C 97 mm Kg
% volatiles by volume ca 100
hazardous polymerization ________
appearance and odor _________
conditions to avoid __________

CAS no. 67-56-1

-97.7°C

MATERIAL SAFETY
DATA SHEET

METHANOL

1.11
_ freezing point
_vapor density (air = 1)
— specific gravity (H,0 =
Not expected to occur.

(BuAc=1)ca 5

0 20°C 0.792

. evaporation rate.

. solubility in water @ 20°C complete

. stability ____Stable________

A clear, colorless liquid with a slight alcoholic odor.
Heat, sparks, open flame, open containers, and poor ventilation.

materials to 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.__________________________

III. Fire and Explosion Hazard Data ____________
flash point, (test method) _________12°C (Tag closed cup) . auto ignition temperature.

. upper limit ______
385°C
36.5flammable limits m air % by volume: lower limit 6__£________________

unusual fire and explosion hazards _____May burn with an invisible flame. Mixtures with water as low as 21 °6
_____________________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, drv 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 TIV 200 ppm 67-56-1

American Burdick & Jackson's Disclaimer: "The information and recommendations presented herein are based on sources believed to be
reliable as of tn; date hereof. American Burdick & Jackson makes no representation as to the completeness or accuracy thereof. It is the user's responsibility
to determine the products suitability tor its intended use. the products sate use. and the product s proper disposal. No representations or warranties not
expressly set forth herein are made hereunder. whether express or implied by operation of law or otherwise, including, but not limited to any implied warranties
of MERCHANTABILITY OR FITNESS. American Burdick & Jackson neither assumes nor authorizes any other person to assume tor it. any other or ADDITIONAL
LIABILITY OR RESPONSIBILITY resulting from the use of. or reliance upon, this information

American Burdick & Jackson Subsidiary of American
Hospital Supply Corporation

1953 South Harvey Street
Muskegon Ml-19442



V. Health Hazards

Occupational Exoosure Limits

OSHA

ACCIH

8-hour PEL
Ceiling
Peak

TLV-TWA
TLV-STEL
(15-min)

NIOSH TLV-TWA
TLV-C

Carcinogenic. Mutagenic

200 ppm
not listed
not listed

200 ppm
250 ppm

200 ppm
800 ppm

. Teratogenic Data

Concentration Immediately Dangerous
to Health

OSHA/NIOSH 25,000 ppm

Odor Threshold

NSC 6 OHS 10 ppm
NIOSH 2000 ppm

Positive mutagen (RTEC)

Primary Routes of Entry

Methanol may exert its effects through inhalation, skin absorption, and ingestion

Industrial Exposure: Route of Exposure/Signs and Symptoms

Inhalation:

Eye Contact:

Skin Contact:

Ingestion:

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.
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.

Medical Condition Aggravated by Exposure

Preclude from exposure those individuals with diseases of eyes, liver, kidneys, and
lungs.



Emergency First Aid

Inhalation: Immediately remove to fresh air. If not breathing, administer
mouth-to-mouth rescue breathing. If there is no pulse administer
cardiopulmonary resuscitation (CPR). Contact physician
immediately.

Eye Contact: Rinse with copious amounts of water for at least 15 minutes. Get
emergency medical assistance.

Skin Contact: Flush 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.

Ingestion: 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.

Note to Physician

In case of ingest ion or massive inhalation, observe victim as an inpatient because
slow metabolism causes a latent period of 24 hours between exposure and acidosis
and blindness.

VI. Safety Measures and Equipment.

Ventilation: 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.

Respiratory: Use approved respirator equipment. Follow NIOSH and equipment
manufacturer's recommendations to determine appropriate
equipment (air-purifying, air-supplied, or self-contained breathing
apparatus).

Eyes: Safety glasses are considered minimum protection. Goggles or
face shield may be necessary depending on quantity of material
and conditions of use.

Skin: 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: 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, methanol should be stored
in an acceptably protected and secure flammable liquid storage
room.

Other: 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.

VII. Spill and Disposal Data.

Spill Control: 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.

Waste Disposal: Dispose of methanol as an EPA hazardous waste. Hazardous waste
numbers: U154 (Ignitable); D001 (Ignitable).

Revision Date: 1/85

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")



DATE OF PREP 05 01 £1

SECTION i - - - - - - - - - - - _ - _ -

SUNNYSIDE CORPORATION
225 CARPENTER AVE
WHEELING, ILLINOIS 60090
(312) 541-5700
EMERGENCY TELEPHONE (312) 541-5700 (312) £31-2415 (312) 394-2599

PRODUCT CLASS: AROMATIC HYDROCARBON MANUFACTURER'S CODE: £22

TRADE NAME: XYLENE

_ _ _ _ _ _ _ _ _ _ _ _ -SECTION 2 HAZARDOUS INGREDIENTS- - - - - - - -

INGREDIENT PERCENT TLV LEL VAPOR PRESSURE

XYLENE 100X 100 PPM 1.02 6 MM HCS68 DG.(F)

.———————————————————————SECTION 3 PHYSICAL DATA——————————————————-

BOILING RANGE:280-2S5 DG.(F) VAPOR DENSITY:HEAVIER THAN AIR
EVAPORATION RATE: SLOWER THAN ETHER X VOLATILE BY VOLUME: 100X
WEIGHT PER GALLON: 7.25 LBS.

-SECTION 4 FIRE fc EXPLOSION DATA-

FLAMMABILITY CLASSIFICATION: FLAMMABLE LIQUID-CLASS 1C
FLASH POINT: 80 DG.(F) TAG CLOSED CUP

LOWER EXPLOSIVE LIMIT: l.OZ
EXTINGUISHING MEDIA: CARBON DIOXIDE,FOAMrDRY 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. COOL EXPOSED CONTAINERS WITH WATER.

•SECTION 5 HEALTH HAZARD DATA-

THRESHOLD LIMIT VALUE: 100 PPM <ACGIH,19BO>
EFFECTS OF DVEREXPOSURE: BREATHING HIGH VAPOR CONCENTRATIONS HAY 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 OR EYE CONTACT, FLUSH WITH COPIOUS QUANTITIES OF WATER. GET MEDICAL
ATTENTION. IF SWALLOWED, DO NOT INDUCE VOMITING. CALL A PHYSICIAN.

CONTINUED ON PAGE 2



SECTION 6 REACTIVITY DATA

STABILITY: STABLE
CONDITIONS TO AVOID: HEAT, SPARKS AND OPEN FLAME.
INCOMPATABILITY (MATERIALS TO AVOID): STRONG OXIDIZING AGENTS LIKE LIQUID
CHLORINE OR CONCENTRATED OXYGEN.
HAZARDOUS DECOMPOSITION PRODUCTS: THERMAL DECOMPOSITION MAY YIELD CARBON
MONOXIDE.
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.

. ——————— ———————— SECTION 7 SPILL OR LEAK PROCDURES —————————— - —————— -

STEPS TO BE TAKEN IN CASE MATERIAL IS SPILLED OR RELEASED: REMOVE IGNITION
SOURCESrEVACUATE AREA,AVOID BREATHING VAPOR OR CONTACT WITH LIQUID. RECOVER
FREE LIQUID 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.

-SECTION 8 SPECIAL PROTECTION INFORMATION-

RESPIRATORY PROTECTION: APPROPRIATE VAPOR CANISTERFSELF-CONTAINED BREATHING
APPARATUS OR SUPPLIED AIR HOSE MASK IF NEEDED.
VENTILATION: SUFFICIENTS VOLUME AND PATTERNED KEEP WORKROOM CONCENTRATION
BELOW CURRENT APPLICABLE OSHA SAFETY AND HEALTH REQUIREMENTS. SEE SECTION II,
PROTECTIVE GLOVES: RUBBER OR NEOPRENE.
EYE PROTECTION: CHEMICAL SAFETY GOGGLES.
OTHER PROTECTIVE EQUIPMENT: IMPERVIOUS CLOTHING OR BOOTS,IF NEEDED.

•SECTION 9 SPECIAL PRECAUTIONS-

HANDLING AND STORING: KEEP AWAY FROM HEAT,SPARKS AND OPEN FLAME.KEEP CONTAINERS CLOSED WHEN NOT IN USE.
DEPT. OF LABOR STORAGE CATEGORY: FLAMMABLE LIQUID-CLASS 1C
OTHER PRECAUTIONS: AVOID EYE CONTACT. AVOID PROLONGED OR REPEATED CONTACT
WITH SKIN. WASH SKIN WITH SOAP AND WATER AFTER CONTACT. GROUND* CONTAINERSWHEN TRANSFERRING LIQUID.

(LAST PAGE)
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DATE OF PREP 05 01 81

SECTION 1

SUNNYSIDE CORPORATION
225 CARPENTER AVE
WHEELING, ILLINOIS 60090
(312) 541-5700
EMERGENCY TELEPHONE (312) 541-5700 (312) 831-2415 (312) 394-2599

PRODUCT CLASS; PETROLEUM HYDROCARBON MANUFACTURER'S CODE: soo
TRADE NAME: VM&P NAPHTHA ......... .......... .. , .. ._........ ..........

_ _ _ _ _ _ _ _ _ _ _ _ -SECTION 2 HAZARDOUS INGREDIENTS- - - - - - - -

INGREDIENT PERCENT TLV LEL VAPOR PRESSURE

VM&P NAPHTHA 100X 400 1.2. 50 MM HG620 DG.(C)

.———————————————————————SECTION 3 PHYSICAL DATA——————————————

BOILING RANGE:240-290 DG.(F) . VAPOR DENSITY:HEAVIER THAN AIR
EVAPORATION RATE: SLOWER THAN ETHER X VOLATILE BY VOLUME: 100%
WEIGHT PER GALLON: 6.13 LBS.

•SECTION 4 FIRE i EXPLOSION DATA-

FLAMMABILITY CLASSIFICATION: FLAMMABLE LIQUID CLASS IB
FLASH POINT: 54 DG.£F) TAG CLOSED CUP

LOWER EXPLOSIVE LIMIT: 1.2X
EXTINGUISHING MEDIA: CARBON DIOXIDE/FOAM,DRY CHEMICAL*WATER SPRAY. DO NOT USE
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. COOL EXPOSED CONTAINERS WITH WATER.

-SECTION 5 HEALTH HAZARD DATA-

THRESHOLD LIMIT VALUE: 400 PPM (EXXON CO.,USA) *
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 OR EYE CONTACT, FLUSH WITH COPIOUS QUANTITIES OF WATER. GET MEDICAL
ATTENTION. IF SWALLOWED, DO NOT INDUCE VOMITING. CALL A PHYSICIAN.



-SECTION 6 REACTIVITY DATA-

STABILITY: STABLE

CONDITIONS TO AVOID: HEAT,SPARKS AND OPEN FLAME.

INCOMPATABILITY (MATERIALS TO AVOID): STRONG OXIDIZING AGENTS LIKE LIQUID
CHLORINE OR CONCENTRATED OXYGEN.

HAZARDOUS DECOMPOSITION PRODUCTS: THERMAL DECOMPOSITION MAY YIELD CARBON
MONOXIDE.

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.

.————————————-———SECTION 7 SP'fLL OR LEAK'~PROCDURES--~——————-'•——--———

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 LIQUID 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.

•SECTION 8 SPECIAL PROTECTION INFORMATION-

RESPIRATORY PROTECTION: APPROPRIATE VAPOR CANisTERrSELF-coNTAiNED BREATHING
APPARATUS OR SUPPLIED AIR HOSE MASK IF NEEDED.
VENTILATION: SUFFICIENT,IN VOLUME AND PATTERN,™ KEEP WORKROOM CONCENTRATIONBELOW CURRENT APPLICABLE OSHA SAFETY AND HEALTH REQUIREMENTS. SEE SECTION XI.
PROTECTIVE GLOVESJ RUBBER OR NEOPRENE.
EYE PROTECTION: CHEKICAL SAFETY GOGGLES.
OTHER PROTECTIVE EQUIPMENT? IMPERVIOUS CLOTHING OR BOOTS,IF NEEDED.

•SECTION 9 SPECIAL PRECAUTIONS-

HANDLING AND STORING: KEEP AWAY FROM HEAT,SPARKS AND OPEN FLAME.
KEEP CONTAINERS CLOSED WHEN NOT IN USE.
DEPT. OF LABOR STORAGE CATEGORY: FLAMMABLE LIQUID CLASS IB
OTHER PRECAUTIONS: AVOID EYE CONTACT. AVOID PROLONGED OR REPEATED CONTACT
WITH SKIN. MASH SKIN WITH SOAP AND WATER AFTER CONTACT. GROUND CONTAINERSWHEN TRANSFERRING LIQUID.

(LAST PAGE)



Mallinckrodt
Material Safety Data
Emergency Phone Number: 314-982-5000

IfUllinckrodt providu the information contained Iwrcin In good faith but
m*k« no rcprcMiilalloii a* to iU eoinprenenalveneaa or accuracy.
Individual* receiving thu iii/ornwlion nuut excreta their independent
judgment in determining ila approprialeneia for a particular purpose.

MallUKkrodl taakei IM rtprcxuUlloiu, w warranties, either tipreu or
Implied, ef merchantability, (llneu for a particular pur paw wltk reiprtl lo
the lalttrnwllon Ml forth herein or U the product lu »kkk Ike Information
rcferi. Accordingly, MalUnckrodl Mill not to responsible (ur damage*
mulling (ram we ol or rellanct upon Iblt Information.

MalliiKkrodl. Inc.. Science Product! Oivuion. t O. Bo> M. fan. K V •IM6I.

FORMALDEHYDE
PRODUCT IDENTIFICATION:
Synonyms: Formaldehyde solution; Formaldehyde 37%; Formalin;
Mortikid Acid

Formula CAS No.: 50-00-0

Molecular Weight: 30.03

Chemical Formula:

Hazardous Ingredients:
CAS t 67-56-1 Mcthanol (10-15*)

50-00-0 Formaldehyde (37%)

PRECAUTIONARY MEASURES
DANGCRI MAY BE FATAL ir SWALLOWED.
HARMFUL IF INI1ALCO OR ABSORBED THROUGH SKIM.
POSSiatZ CANCER HAZARD BASED ON TESTS WITH LABORATORY
ANIAULS. EXPOSURE MAY CREATE A CANCER RISK. CAUSES
IHRITATION TO SKIN. EYES AND RESPIRATORY TRACT. MAY
CAUSE BLINDNESS. COMBUSTIBLE.

Keep away from heal, spark* tod (lame.
Avoid breathing vapor.
Keep container closed.
U« only with adequate ventilation.
Wash thoroughly alter handling.

EMERGENCY/FIRST AID
In all cases call a physician. If swallowed, induce vomiting
immediately by giving rw° gl»«*e* of water and flicking Anger down
throat. Never give anything by mouth loan unconscious person. If
inhaled, remove to ficth air. If not breathing, give artificial
respiration. If breathing U difficult, give oxygen. In CMC of
contact, immediately flush (kin or eyes with plenty of viler for al
Icail 15 minuter
SKU SECTION 5.
DOT Hazard Claw: ORM-A

SECTION I Phvtlcal Pali

Appearance: Dear, colorless liquid.
Odor. Pungent.
Solubility. Infinite in water.
Boiling Point: 96*C(205*F)
Melting Point: -15*C(5T)
Specific Gravity (water* I): I.OS
Vapor Density (Air «!): 1.04
Vapor Pressure (mm I Ig): No information found.
Evaporation Rale: No information found.

SECTION 2 Fin and Explosion Informalloq

Fire:
Combustible Liquid I
FUshpoint:60>C (M(TF) (10% Melhanol)
Auloignilion temperature: 300*C (572*F)
Mammabk limiis in air, % by volume:
lcl:7.0 ucl:73
Gas vaporizes readily from solution and is flammable in air.

Explosion:
Above flash point, vapor-air mixtures arc explosive within
flammable limiis noted above.

Fir* Extinguishing Media:
Water spray can be used lo extinguish flrci and cool fire-exposed
containers. Water spray may be used lo keep fire exposed
containers cool.

Special Information:
In the event of a fire, wear full protective clothing and
NIOSII-approvcd self-contained breathing apparatus with full
faccpicce operated in the pressure demand or other positive
pressure mode. Water may be used lo flush spills away from
exposures and lo dilute spills lo non-flammable mixtures.

SECTION 3 RcaclkllY Dila

Stability;
Slabk under ordinary conditions of use and tioragc.

llaurdoui Decomposition Products:
If involved in a fire, irritating gaseous formaldehyde and carbon
monoxide may be released.

Hazardous Polymerization:
Trioxymclhylenc precipitate can be formed on long standing al
very low temperature*. Nonhazardous polymerization may occur al
low temperatures, forming paraformaldehyde, a while solid.

Incompatibilities:
Incompatible with oxidizing agents and alkalies. Reacts
explosively with nitrogen dioxide at ca. 1WC (356'K). Reacts

•violently with perchloric acid, perchloric acid-aniline mixtures,
and nilromclhanc. Reaction with hydrochloric acid may form
bit-chloromelbyl ether, an OSI1A regulated carcinogen.

SECTION 4 Uak/Sulll Disposal Information

Ventilate area of leak or spill. Remove all sources of
ignition. Qtan-up personnel require protective clothing and
respiratory protection from vapors. Only specially trained or
qualified personnel should handle the emergency. Do not flush
lo sewer or surface waters. Can be absorbed on inert material
and disposed as hazardous waste In a RCRA approved facility or
dissolved in an appropriate combustible solvent and atomized in
a RCRA approved chemical incinerator equipped with an
afterburner. Rcportablc Quantity (RQ) (CWA/CERCLA): 1000
fcs. Formaldehyde 5000 Ibs. Melhanol

Ensure compliance with local, stale and federal regulations.

NFPA Haling: Health: 2 Flammaliilily: 1 Reactivity: 0

Effective Dale: 10-15-86 Supersedes 08-23-85 FORMALDEHYDE
v „ •



Effcv..« Dale: 10-15-86 Supersedes 08-23-85 hUKMALUliMYUt

SECTION 5 Hfillb Hiif rfl Information,

A EXPOSURE / HEALTH EFFECTS

Inhalation:
May ctutc sore throat, coughing, and shortness of breath. Causes
iniuiioa lo the respiratory tract. May be fatal U high
concentrations.

Ingcsllon:
Caa cause tcvcrc abdominal pain, violent vomiting, headsche, and
diarrhea. Lar|cr dote* may produce decreased body temperature,
pain in ihc di|caiiv« tract, shallow respiration, weak Irregular
pultc, unconsciousness and death. Mcihanol component affects Ilk*
optic acrvt aod may cause blindness.

Skin Contact:
Toxic. May cause iniuiioa lo skin with redness, pain, and
pouibly burnt. Skin absorption may occur with lymptoaw
paralleling those from ingeslion.

Eyt Coolact: .
Vapon cause irritation lo the eyci wilh redacts, pain, aad
blurred vision. Higher concentration* or splashes may cause
irreversible eye damage.

Chronic Exposure:
Frequent or prolonged ciposurc to formaldehyde may cause
hvpcrtensitiviry leading to contact dcrmiiiiis. Repeated or
prolonged skin contact with formaldehyde may cause an allergic
reaciioa in some people. Vision impairment and enlargement of
liver may occur from meihanol component. Formaldehyde Is a
iuspcclcd carcinogen (positive animal inhalation studies).

Aggravation of Pre-existing Condition*:
Persons wilh prc-cxisling skin disorders or eye problems, or
impaired liver, kidney or respiratory function may be more
susceptible lo Ihc effects of the substance.

B FIRSTAIP

Inhalation:
Remove 10 fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. Call a
physician.

Ingcfllon:
If swallowed, induce vomiting immediately by giving two
glasses of water and slicking finger down throat. Never give
anything by mouth lo an unconscious person. Call physician
Immediately.

Skin Eipoturt:
In case of contact. Immediately flush skin with plenty of water
for at least 15 minute* while removing contaminated clothing
and shoe*. Wash clothing before reuse. Thoroughly dean shoe*
before reuse. Gel medical attention Immediately.

£ye Eiposun:
Wash eye* wilh plenty of waler for at lead 15 minute*, lifting
lower and upper eyelid* occasionally. Ocl medical attention
immediately.

c. Toxicmr DATA (RTECS, i9«2)
Ponnsldehvdy Oral ral LD5ft 100
mg/kg. Skin rabbit LDSft 270 mg/k| Inhalation ral LCSft 590
mg/m* Mutation reference* cited. Reproductive
effect* died. Tumorigenk effects cited. Carcinogenic
determination (Formaldehyde gas): Sufficient evidence In
animals - Inadequate evidence In human* (IARC Supplement 4.
1982 Cateiory 2B1 titled In the ffTP <lh Annual Report on
Carcinotens: May reasonably be anticipated lo be a
carcinogen. Meihanol: Mutation references cited and
reproductive effect* cited.

SECTION 6 Occupational Control Mcisurei

Airborne Exposure Limits:
Formaldehyde:
-OSIIA Pcrmissibk Exposure Until (PEL):
3 ppm (TWA); 5 ppm Celling; 10 ppm Peak

-ACGIII -|1)rcshold Umil Value fll-V):
I ppm f I"WA) 2 ppm (Sllil.) lotted in Appendix •••••••
A2 as Indutlritl Subtiancct Suspect of Carcinogenic
Potential for Man.

Meilunol:
-OSIIA Permissible Exposure Umil (PU1.): 200 ppm (TWA)
-ACGIIIIhiethoM Umil Value (TLV): 200ppmCfWA) 250ppm(STBL)skin

Venlllatloo System:
A system of local and/or general exhaust is recommended lo keep
employee exposures below the Airborne Exposure Umits. Local
exhaust ventilation is generally preferred because il can control
Ihc emissions of the contaminant at it* source, preventing
dispersion of II Into ihc general work area. Please refer lo ihc
ACOIII document, •Industrial Ventilation, A Manual of
Recommended Practices', most rcccnl edition, for detail*.

Pertoaal Respirator*: (NIOSH Approved)
If the TLV I* exceeded, wear a supplied air, full-faccpiccc
respirator, alrllncd hood, or self-contained breathing apparatus.

Skin Prelection:
Wear impervious protective clothing. Including boots, gloves, lab
coal, apron or coveralls lo prevent skin contact.

Ey« Protection:
Use chemical safety goggle* and/or a full face shield where
(plashing i* possiblc.Conlaci leases should not be worn when
working with Ihi* material. Maintain eye wash fountain and
quick-drench facilities In work area.

SECTION 7 Slorate and Sottlsl Information

Keep In a lightly closed container. Protect against
physical damage. Outside or detached storage it preferred. Inside
storage should be In a standard flammable liquids storage room or
cabinet. Separate from oxidizing materials. Storage and use areas
should be No Smoking areas. Wear special protective equipment
(Sec 6) for malnlaincnce break-in or where exposure* may exceed
established exposure levels. Wash bands, face, forearms and neck
when exiling restricted areas. Shower, dispose of outer clothing,
change to clean garments at Ihc end of Ihc day. Avoid
crost-contamlnalion of street clothes. Wash hands before eating and
do not cat, drink, or smoke in workplace.

FORMA



Mallinckrodt
IENZENE

Material Safety Data Sheet
Emergency Telephone Number

3U-9I2-:>000

Malllnckrodt Inc.
Science Products Division
r.O. lox H
ParU. Kentucky 40)61

Effective D.t.: ll-Oi-15

I'RODUCT IDENTIFICATION:

S'nonyms: linzol: rarbon oil; coil n«phch«

Formula CAS No.: /1-4J-J

Hazardous Ingredients:
NoC applicable.

Hel*cular U.I the: 71.11

Chemical Formula:

PRECAUTIONARY MEASURES

DAIICfRI EXTREMELY FUMHABU. CANCER HAZARD. OVEREXPOSURE HAY CREATE CANCER RISK.
HARMFUL IF SUALUWU. INHALED OR A1COUED THROUGH SKIN. HAY AFFECT ILOOD SYSTEM.

Keep away from h.at, aparka and flame.
Do not gat in eyee, on akin, or on clothing.
Avoid breathing vapor.
Ke.p container closed.
Use with adequate ventilation.
Uash thoroughly after handling.

EMERGENCY/FIRST AID

If Inhaled, remove to fresh air. If not breathing, give artificial respiration. If
bleaching Is difficult, glva oxygen.
Aspiration hazard.
If swsllowed. DO NOT INDUCE VOMITINC I Give large quantities of watar or milk If
a v a l l e b l e Never glva anything by mouth to an unconscious person.
In case of contect. Immediately flush skin or eyes with plenty of water for at
least IS minutes.
In all casea call a physician.
SEE SfCTION ).

DOT Hazard Class: Flammable Liquid

UlliUal_t4U SECTION 1

App.arence: Clear, colorless liquid.

Odor: Sweet, aromatic odor.

Solubility: 0.1 g/100 g watar « JO'C (ef'F).

tolling Point: 10'C (174'F). Vapor Density (Alr-l):2.7

n.ltlng Point: i.i'C (41.9T). Vapor Pressure (mm Hg):100 g 26'C

Specific Cravlty: 0.11 Evaporation Rate:(ether-1) 2.1

Fire and E»ploalon
Inforaiat Ion

Fire:

Explosion:

Fir* txtlngulabing Media:

Special Information:

Raaetivlty Data

Stability:

Hazardous Dacoaipoaltlon
Product!:

Hazardous Folyaiarlzatlon:

Incompatibilities':

SECTION 2

Extr.Baly flaauiabl* liquid.
Flashpoint: -ll'C (12'F) (CC).
Flauabla llailte. In air, I by voluae:

lal: 1.); u.l: 7.1
Autolgnitlon taajparatura 562'C (1044* F).

Above flash point, vapor-air Blxturea ara eiploalva
within flaavabl* llalta noted above.

Dry chemical, foaai or carbon dioxide. Uat.r spray
•ay b* ujad to keep fir* exposed contalnara cool.

In the ovenc of a fir*, wear full protective
clothing and N10SH- approved aalf -contained breathing
apparatua with full facaplac* operated In the
proaauro doaand or other poeltlv* pressure atod*.
This highly flaaaubla liquid aiu.t be kept from
aparka, open flasM, hot aurfacaa, and all aourcea of
haat and ignition. Vapora can flow along aurlacea
to dlatant ignition aourca and flash back.

SECTION 1

f tablet under ordinary conditions of use and storage.

Toxic gaeea and vapora may be released If Involved
In a fire.

Thla aubstanc* does not polvaierlze.

Strong oxldlzera auclt as permanganate, ozone.
SulfurlC ecld, potaaslua. chroalc anhydride. enJ
nitric acid.

Leak/Spill Dlaooaai Information SECTION 4

Pereoru not wearing protective equipment or clothing should be restricted from aita
of spill until clean-up haa bean completed. Vantllnta and dike aree ol Iruk or
spill. Remove all eourcea of Ignition. Clean up pcreonnel rei^ulre p r o t e c t i v e
clothing and respiratory protection from vapora. Contain and recover l i q u i d vhtn
posslbl*. Collect aa hazardoue waata and atomize In a suitable RCRA .ip|ii«iv.d
combustion chamber* or absorb with vermlculita. dry sand, catth or s l m l l . t r M a t e r i a l
for disposal at hazardoua waata In a RCRA approved f a c i l i t y . Do not I lush lo
aawerI

Keportabla Quantity (Rq)(CUA/rrRCIA) : 1000 Ibs.

Ensure compliance with local, state and federal regulations.



« t.»Doiure/Mealtn tllecta

Inhalation:

Ingeation:

Skin Contact:

Eye Contact:

Chronic Exposure:

Aggravation of
rre-exlsting Condition!:

• FIRST AID

Inhalation:

Ingeetlon:

Skin Exposure:

Eye Exposure:

-J-

Acuta polaonlng Bay causa dlxilnass, weekness.
headache, nausea, viaual blurring, abnormal
respiration, collapse. Hay alao cause livar and kidney
damage.

May cauaa haadacha. abdominal pain, dlztlness. nauaaa,
dullness, unconaclouanna.

Irritant. Can ba abaorbad through tha akin. Contact
affactt Bay Includa radnaaa, Irritation, testing,
cracking, edema and blistering.

Stvara Irritant. Effecta Bay li.clud* Irritation,
radnait and aya damage.

lemene la a recognized leukemogen. Oilier chronic
effect! may Includa haadacha, loaa of appallte.
drowslnaaa. narvouanaaa, blood call changaa, pallor,
abnormal bleeding, bona Barrow aplaala.

>ns with pre-existing akin disorders or eya
lams, or impaired liver, kidney or respiratory
:lon may ba mote susceptible to tha affacta of the
.anca.

Persona
probloBs, or impanel
function Bay ba mote
substance

Peejova to fraah air. If not breathing, glva artificial
raapiratlon. If breathing la difficult, glva oxygen.
Call a yhyaiclan.

Asplra-.lon haiard. If swallowed. DO NOT Induca
vomiting. Clva larg* qusntltlea of water or •!Ik If
available. Call a physician iBBadlataly. Never glva
anything by Bouth to an unconacloua paraon.

In caaa of contact, {mediately fluih >kin with plenty
of water for at laaat IS Blnutaa while reaovlng
contaminated clothing and ahoaa. Wash clothing bafora
reuse. Call a phyalclan iBBadlataly.

Uaih ayea with plenty of water for at leaat 14
- •- - r eyelldi

dlately.
llftlrc lower and upper eyellda occasionally
medical attention li

•Inutea,
Get

Occupation,!] Control Measures

Airborne Expoaura Haiti:

Ventilation System:

feraonal Rssplratora
(NIOSH Approved)

Skin rrotectlon:

Eye Frotactlon:

-OSHA raralaalble Exposure LlBlt (FEL):
10 ppB (TVA); 25 ppB (calling)
SO ppm/lOH. (peak).

-ACC1H Threshold Lla.lt Value (TLV):
10 ppB (TWA); 25 ppB (STEL).

A ayatem of local and/or general exhaust is recommended
Co Laep employee axpoaures below the Airborne Exposure
Limits. Local axhauac ventilation la generally
preferred becauaa it can control the emissions of the
contaminant ac ita source, preventing dispersion of It
into tha general worV er*a. Please refer to tha ACCIH
document, 'Industrial Ventilation. A Hanual of
RacoBmenJad Fractlcaa*. Boat recent edition, for
details.

If the TLV la exceeded, wear a aupplled air.
full-faceplec* respirator, alrllned hood, or
self-contained breathing apparatus.

Uaar iapervloua protective clothing. Including boota.
glovaa, lab coat, apron or coveralls to prevent akin
contact.

Use choaical aafety gogglea and/or a full face shield
where splashing la possible.Contact lenses should not
ba worn tSen working with this material.

Haintain aye waah fountain and quick-drench fecllitles
In work area.

Storaea and Special Information SECTION T

Protect agalnat phyalcal damage Store in a cool, dry well-ventilated locetlon.
eway froB direct aunllght and any area where tha fire hazard may ba acute. Store In
tightly closed containers (preferably under nitrogen atBosphera).Outside or
detached atoraga la preferred. Inside storage should ba in a atandard flammable
liqulda atoraga room or cabinet. Separata irom oxidising Baterlala. Contalnara
should ba bonded an4 grcunded for tranafars to avoid atatlc aparka. Storage and
use areaa should be No Smoking araaa. Use non-sparking type toela and equipment.
Wear special protective equipment (Sac. O for malntalnanca break-In or where
exposures may exceed eacabllshed exposure levels. Ussh hands, face, forearas and
neck whan exiting restricted araaa. Shower, dispose of outer clothing change to
clean garments at tha and of tha day. Avoid cross-contamination of street clothes.
Uaah handa bafora eating and do not eat, drink, or amoke In workplace.

(RTECS. 1»«2)

Inhelstlon rat LOO: 10OOO pl>m/7H.
Orel rat LO50: 4|ft mg/kg.
I r r i t a t i o n data: akin rabbit: IS Bg/2&H open «lld.
Eye rabbit: ? mg/K-H severe.
lutatlon references cited.
Reproductive effects cited.
Tumorlgenlc references cited.
Carcinogenic determination: Human positive IARC 29, 9). 12.
L i s t e d aa a carcinogen by tha National To/lcolofy frogram (NTP).

Tha InforBatlon contained herein ia provided In good faith and la believed to
be correct aa of tha data hereof. However, Hal IInrkrodt. Inc. males no repre-
aentatian aa to tha comprehensiveness or sccurecy of the Information It Is
expected that indlvldi.ala receiving the Information will cxerclsr d t r i r In-
dependent judgment in deteralnlng Ita appropriateneas for a partirul.n
purpose. Accordingly, Halllnckrodt, Inc. will not ba responsible for damages
of any kind resulting from the use of or rsllnnce upon surh ir.form.il Inn.
NO REPRESENTATIONS. OR WARRANTIES. EITHER UPIUSS OR 1HPIICO, OF
HERCHANTARIL1TY. FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER
NATURE ARE HADE HEREtNLER WITH RESPECT TO THE INFORMATION SET FORIII
HLHEIN OR TO THE PHOPUCT TO MUCH THI INFORMATION REFERS



chemists helping chemists m research & industry

aldrich chemical co.
P.O. Bo* 355. Milwaukee. Wisconsin 5320? USA '(414) 273 3850

ATT J: 5~rcT
KESUU-u. <,A
1*JC t-o7 if,
3 J i T £ IZ<»
"tOI Su.J ..1
T JK S7 JL Zc <

/ i -.-I «'- T . <•,
..»o£ I L A l 1
S n i i.oT J, i

337J3

GAS

A A T I A L :> A r E T Y ;. T A H E

———————————————— IDCNTIF ICAT ISr. —— -

I i ^270c -5 -5 UAME: 2-EJTANCNE, 99. 92,HP LCJtL. turt^——~^

S%e*^—<

JIl-TAo 25,23^,^
JIHTA3 25,282,43
TXAPA9 19,276,71
AihAAP 23,95,o2
TX/PA9 15,276,71
TXAPA9 iS,c95,71
TGLED5 30, 13,b6
C5GMAT -,63,c2
SCCUR* -,o ,ol
UCCS** 5/7/70

R T E C S

I R R I T A T I O N J A T A
EYE-HMN 350
SKN-RbT 500 MG/24H KCD
SKN-R6T 402 KG/24H «LD
SKN-R5T 13780 UG/24H JPE\ MLJ
EY5-RBT 80 KG

T3XIC1TY UATA
ORL-RAT LD50:2737 MG/KG
ORL-MUS LD50:4050 MG/NG
IHL-MUS LC50.-40 GM/M3/2H
IPrx-MUS LD50:61c> HG/KG
SK.'v-RBT LD50:13 G.-1/KG

R E V I E W S , STANJARJS, A 'JD REGULATIONS
ACGIri T L V - T w A 200 PPM; STEL 300 PPM 95JNA3 5 ,3v5 ,36
MSHA STANDAKD-A IR iTwA 200 ?PK (590 KG/K3J D7LVS* 5 ,29,71
£SHA S T A N D A R O - A 1 R : T « A 200 FPM FEf.EAC 39,23540,7'+
NICSH REL TO KE7Ci:ES-AlP,:T *A 590 MG/M3 J-«c1*r.** 3n (1 S ) ,203 , 35
EPA GE.'JETcX PkuG?A:-i 19to, I\i.uiV»LUi IVE: 3 S U B T 1 L J S REG « S S A Y
EPA TSC.t CHEMICAL I N v E r j T w R Y , 1 Vo D
EPA TSCA 8 ( A ) Pr\EL IKL'iAKY ASSESSMENT 1 ;<F3RHA71 C\ !» FINAL RULE FEr.EAC

E P A ' T S C A T E S T SUBMISSION ( T S C A T S I L>ATA BASE? JECE-IEIR i9t>t
A N A L Y T I C A L ,-lETHODS: SEE 2-bUTAtt jr tE, 2500; IK BLCUDt SEE 2-

ICi.'^E, EThAi.oL, 6002
NTP CAPC1NOGENESJS STUDIES;SELECTED, SEPTEMBER 153ft
MEETS C K I T t K l A F3R PFUPCSED uSHA MEDICAL RECORDS ?ULb f - E R E A C H7,30-»20,

62

ONLY SELECTED R E G I S T R Y OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES ( R T E C S J
JATA IS PRESF.NTtD HEP.E. SEE ACTUAL ENTRY IN R T E C S FCR COMPLETE I \F^KNA

•— HEALTH HAZARD DATA ———————————

ACUTE EFFECTS
MAY be HARMFUL BY IKHALATICN, INGESTIuNt CR SKIN ADSORPTION.
CAUSES SEVERE EYE IPP1TATIGN.
CAUSES SKIN IRKITATICN.
MATERIAL IS 1 PR JT ATI KG TO KUCGUS MEMBRANES AND UPPER
RESPIRATORY TPACT.

EXPOSURE CAN CAUSE:
NAUSEA, DIZZINESS AUJ HEADACHE
GASTROINTESTINAL DISTURBANCES
DERM AT IT IS
UARCUTIC EFFECT.

FIRST AID
IN CASE ZP C O N T A C T , MMEDlATtLY FLUSH EYES OK SKIN K ITH
AMOUNTS uF k .ATER FOR AT L E A S T 15 MIi»jTcS khlLE REMCVlNG
CLOTHING AND SnCES.
IF INHALED, RE-ICVE TJ FRESH A IR . IF i<CT D R E A T H I N C GIVE A
RESPIRAT ION. IF i i- .EATrtlNG IS DIFFICULT, G IVE G X Y C E f \ .
CALL M PHYS1CIAU.

COPIOUS
CU\T AM i NATED

R T I F I C I

rc'd
AL

AMrtek Onmicil Ca. Inc.
6 Awr C.OCMAI C

Atctcr. J
kyOTCftl
10 Mnai

i»> noon AMIICX F

WKh CfWftaC.1 Co.. IW
fl* CM ttnOVWfl N*w AoM

tfWMI SPb AJL



. chemists helping chemists in research & industry

aldrich chemical co.
P.O. Bo* 355. M//wao**e. Wisconsin 53?OJ USA • 1414) 2733850

•i A 1 L i 1 A L j A r ' L j A 1 A r L L

M t L T I . J G Pr. I\T: -37
3C1LI «G P^ l \7 : tO
S P E C I F I C G K A V I T r :

CuuIAMl - . i T t D uL'. T n I - ^ 3 bit J-< ~ t-.djSc.

———————————— ————— —— P H Y S I C A L J A T A —————————————________

C
C . S 0 5

——————————— FI.^E A<\C cXPLOSIC. 'J n A Z A R D D A T A ——— —— ——

FLASH POINT: 26 F
EXTlNoUlSHI .^ j MEDIAWATER SPRAY.CARBON DIOXIDE, DRY CHEMICAL POWDER, ALCJHCL GP FCLYMER HCAM.SPECIAL FIRE rIGHTING PROCEDURES

r tEAR SELF-CONTAINED nREATHIXo A P P A R A T U S AND P R O T E C T I V E CLCTt- i , \G '
PREVENT CONTACT UITH SKIN AND E Y E S .

UNUSUAL F IKE AND EXPLuSI-N H A Z A ? u S
DANGER
FLAMMABLE LICUID.
VAPUR MAY T R A V E L C O N S T D £ K A E L E DISTANCE TO SOURCE OF IGNITICN AND
FLASH BACK.

-— R E A C T I V I T Y DATA —-

INCUMPAT ib lL iT IES
GXiDJZIKG A G E \ T S
B A S E S
STRC.-JG kEDUClNG A G E N T S

HAZARDOUS CGMBUSTloN UK D E C G K P C S I TIu.Ni PRODUCTS
CA«oGK MJNOXIDE, L A R B C N DICXIDc

SPILL C.R LEAK PROCEDURES --—————————-

STEPS TO bE TAKEN IF MATERIAL is RELEASED CR SPILLED
SHUT iff ALL SuuRCES Cr IGMTIOiv.
EVACUATE AREA.
Js ;EAR SELF-CC^TA IU = j a^EATHI.' jG A P P A R A T U S * RUBBER E C C T S A.\C H E A V YRUBBER G L G V E S .ABSJRB ui. SA;.D ^R VERMICUL ITE AND P L A C E IN CLCSEC CCMAI^EKS FCR
DISPOSAL.
V E N T I L A T E A P f c ' A ~:-i'J i*ASH SPILL SITE AFTER M A T E R I A L P ICKj? IS C C K P L E T E .

W A S T E DiSPGSiL KETHCD
BURN iN M CHEHICAi. 1NCINERATCR EQUIPPED KITH AN AFTERBURNER AND
SCRJBBcR BUT EXERT EXTRA C A R E I.M IGNITING AS THIS MATERIAL IS hIGHLY
FLA.-S.-iAbLE.

OBSERVE ALL FEDERAL, STATE £ LOCAL L A W S .

AUTIONS TO EE TAKEN IN HANDLING AND S T O R A G E ———

W E A R A P P R O P R I A T E N ICSH/KSH A-APPRCVED R E S P I R A T O R , CHcMI CAL-RES I STAiMl
GLOVES, S A F E T Y GDGGi-ES, CTHER P K C T E C T i v E CLuTHING.
S A F E T Y SHwnER AiMD EYE bATH.
A V O I D CJ.vTACT w i T H E Y E S t SKIN AND CLuTHING.MECHANICAL EXHAUST REuL/IREC.
Du NOT B R E A T H E VAPOR.AVOID CONTACT W I T H EYES, SKIN AND CLOTHING.*JASrt THOROUGHLY AFTER HANDLING.
SEVERE EYE I R R I T A N T .KEEP T I G H T L Y CLuSEJ.
KEEP AWAY FROM H£MT, SPARKS, AND OPEN FLAME.
STORE IN A CGCL DRY PLACE.

USA
AMrtc* ChMHCAl Co.. Inc.

Fr*AM
Aior«n«fMttM* S » 1

Japan UnH*« Kinotfom
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aldrich chemical co.
• PO Boi 355. Uilwiukee. Wisconsin S3Z01 USA • 1414)273-3850

M A T L . - ; j A L 3 - r f - 1 Y D A T A S ^ £ t T

. ,

tJJIT Jo'^L rr.ECAu7r.AS AfO

.JLT A P P L I C A B L E

?UT i^ifTHE A B t > V E lUF^Kf.AT IGN IS 5Et . IEV£ i ) TO ££ CuR
TO ac ^LL I N C L U S I V E A\D SHALL JL USED CiKLY AS A GJIOt. A L ^ r l C H r>t-~L^
>^JT Be HtLJ L lAc .Lc ^ OK AMT JrtMA.lE nESULTiNG FKCM nANDLIKG Ci% F S C K
C G . J T A C T r t lTh THE 4LCVH PKODJCT. SEE R E V E R S E S i C E JF i .MVClLE ox P A C K I N G
SLIP FGf% MJJ IT ICNAL Tcr lMS AfO C11NU17ICNS LF S A L E .

Udnch CIMMicil C«_ Inc.
•w wmi S§«" 'MI Amuw

» « V <S A
6 Bu« C«»»i Cum I? Foutmlom

F4700D S
TM OM kioun

TWX »10l X2 30U AWiclx 1 Ml
!••«» KW3Aie«>cfiMI
f»» WK,;7U«n

1«, (U071 Mliicfi f

SI 4JL
<>tl »"
»wel> 0

Wnt
»».<
D 7W

F»K I0?»il> »

FORM 070 »tv
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aldrich chemical co
P 0 Bo* 355. Uiiwiutre. Wisconsin 53201 US* • uui 273 3850

ATTN: SirF. T / D I R E C T O R
RESIDUAL M A N A C - F - l F ' j T T E C H V f L L G Y
1406 E A S T W A S H I N G T O N Vv'fNJE
S U I T E 124
M A D I S D N w l 53703
L A 3

C U ' T
• 1 / "> ••'•

"*"" 7 I

M A T E R I A L S A F

PRODUCT * VI 50-3
CAS # 103-05-4

•—— I D E N T I F I C A T I O N -----

NAME: VINYL A C E T A T E , 99*-?

T C X I C I T Y H A Z A R D S

A I H A A P 3 0 , 4 4 9 , 6 9
JIHTAB 30 ,63 ,4?
J IHTAB ? 0 , S 3 , 4 8

IHL-PAT
ORL-MUS
IHL-MUS
1HL-R3T
SK.N-R3T

MG/KG
PPM/2H
MG/KG
PPKMH
PPM/4H
MG/KG

UCDS**
DUPON*
G I S A A A
DUPON*
DTLVS*
DUPCN*

4 / 2 5 / 5 8
E S - 3 5 7 4 , 7 ^
3 l ( 9 ) , 1 9 , 6 6
E S - 3 5 7 4 , 7 5
4,^ ,26,80
E S - 3 5 7 4 , 7 5

RTECS « A K 0 9 7 5 0 D O
A C E T I C A C I D , VINYL ESTER

I R R I T A T I O N D A T A
EYE-HMN 22 PPM
SKN-RBT 10 MG/24H OPEN
EYE-RBT 500 MG OPEN

TOXICITY D A T A
ORL-RAT LD50:2920

LC50:4000
LD50:1613
LC50:1550
LC50:2500
LD50:2335

R E V I E W S , S T A N D A R D S , AND REGULATI
CARCINOGENIC REV I EK:ANIMAL I
MSHA S T A N D A R D - A I R : T w A 10 PPM
NICSH RFL TO VINYL A C E T A T E - A
EPA GENETIC TOXICOLOGY PPOG*
REPORTED IN EPA T S C A INVENTD
E P A T S C A S E C T I O N 8 1 E ) STATUS
"NIOSH MANUAL OF A N A L Y T I C A L
"NIGSH M A N U A L CF A N A L Y T I C A L
MEETS C R I T E R I A FOR PROPOSED

S2

ONLY S E L E C T E D R E G I S T R Y CF T D X I C EFFECTS OF C H E M I C A L S U B S T A N C E S
DATA IS P R E S E N T E D HERE. SEE ACTUAL ENTRY IN R T E C S FOR C O M P L E T E

ONS
NDEFINITE IMEMDT 1Q,341,79

(30 MG/M3) D T L V S * 3 ,276 ,71
IP.:CL 15 MG/M3/15K MMkR* * 3 4 ( 1 5 ) , 3 0 S , 8 5
AM, JANUARY 19R4
RY, 1983

REPORT SEHQ-0476-C124
METHODS" VOL 4 2 7 6 * N I M A V *
METHODS" TO BE R E V I S E D BY JUNE, l c ?5
CSHA MEDICAL R E C O R D S "UL E FEREAC 4 7 , 3 0 4 2 %

HEALTH H A Z A R D D A T A

OR SKIN A 8 S O R P T I D N .
MUCOUS MEMBRANES AND

EFFECTS.

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGEST ION,
VAPOR OR MIST IS IRRITATING TD T HF E Y E S ,
RESPIRATORY TRACT.
CAUSES SKIN IRRITATION.
PROLONGED EXPOSURE CAN CAUSE:
NARCOTIC EFFECT.

CHRONIC EFFECTS
L A B O R A T O R Y EXPERIMENTS HAVE SHOWN M'JTAGENIC

FIRST AID
IN C A S E OF CONTACT, IMMEDIATELY FLUSH EYES W I T H COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.
IN C A S E OF C O N T A C T , IMMEDIATELY W A S H SKIN W I T H SOAP
AMOUNTS OF w ' A T E R .
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE A R T I F I C I A L
RESPIRATION, PREFERABLY MOUTH-TO-MOUTH. IF B R E A T H I N G IS DIFFICULT,
GIVE OXYGEN.
CALL A PHYSICIAN.
REMOVE AND W A S H CONTAMINATED CLOTHING PROMPTLY.
D I S C A R D CONTAMINATED SHOES.

AND COPIOUS

US* Belgium
AMnek Chtmicil Co.. Inc. .«.<• Ci» iSf.fv Crt*n.« S • i

WniC
*'«••?'C***'*.* Ci ItJ *'T.:" '_•' " • d"ii w s C • C
Tn* G*9 bl C.la'C H-* h.*-; L '*.'* '.-..™. ,r

*> .::• rvtni.'

W/T7
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aldrich chemical co.
P.O Bo* 355. Uilwiutift. Wisconsin 5320) US* • H14>17338SG

V A T F P I A L r, A F F T Y pft

C A T A L O G * V150-3 \ A « E : V I N Y L A C C T A T ^ ,
_ _ _ _ _ ———— _ _ _ _ _ _ — P H Y S I C A L D A T A - - -

M E L T I N G PCINT: -93 C
SOIL ING POINT : 72 C TO 7 3 C
S P E C I F I C G R A V I T Y : 0.934

F I R E A N D E X P L O S I O N H A Z A R O C A T A

FLASH P O I N T : 20 F
E X T I N G U I S H I N G MF D I A

CARBON D I C i X I O F , DRY CHEMICAL POWDER, ALCOHOL OP P C L Y t f E P rrt".
DO NOT JSF W A T E R .

S P E C I A L F IRE F IGHTING PROCEDURES
W E A R SELF-CONTAINFO B R E A T H I N G A P P A R A T U S AND P R O T E C T I V E CL?TH.IN",
PREVENT C O N T A C T WITH SKIN AMD EYES.
USE W A T E R SPRAY TO COOL F I R E - E X P O S E D C O N T A I N E R S .

UNUSUAL F IRE AND E X P L O S I O N H A Z A R D S
DANGER
EXTREMELY FLAMMABLE.
VAPOR MAY TRAVEL CONSIDERABLE DISTANCE TO SOURCE CF IGNITION AND
FLASH BACK.
CONTAINER EXPLOSION MAY OCCJR UNDER FIRE CONDITIONS.
MAY UNDERGO A U T O P O L Y M E R I Z A T I O N .

REACTIV ITY D A T A

INCCMPAT IBILITIES
A C I D S
B A S E S
O X I D I Z I N G AGENTS
PEROXIDES
HEAT
MAY POLYMERIZE ON EXPOSURE TO LIGHT.

HAZARDOUS COrtDUSTION OR DECOMPOSIT ION PRODUCTS
T O X I C FUMES CF:

CARBON MONOXIDE, CAPBON D IOXIDE

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF M A T E R I A L IS R E L E A S E D CR SPILLED
SHUT OFF ALL SOURCES OF IGNITION.
E V A C U A T E A R E A .
W E A R SELF-CONTAINED B R E A T H I V G A P P A R A T U S , RU3BER POQT S AND H E A V Y
RUBBER GLOVES.
COVER WITH AN ACT IVATED C A R 3 Q N ADSORBENT, T A K E UP AND PLACE IN CL?iE
CONTAINERS. TRANSPORT OUTDOORS.
V E N T I L A T E A * E A AND W A S H SPILL SITE AFTER M A T E R I A L P ICKUP IS C O M P L E T E

W A S T E DISPOSAL METHOD
BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER A\?
SCRUBBER BUT EXERT EXTRA CARE IN IGNITING AS THIS M A T E R I A L IS HIGHLY
FLAMMABLE.

O B S E R V E ALL FEDERAL, S T A T E C LOCAL LAWS.

—- PRECAUTIONS T3 BE TAKEN IN HANDLING AND S T O R A G E ----

LCNG RUBBER OR NEOPRENE GAIMTLET GLOVES.
CHEMICAL S A F E T Y GOGGLES.
RUBBER APRON.
RUBBER BOOTS.
SAFETY SHOWER AND EYE BATH.
USE ONLY IN A CHEMICAL FUME HOOD.
OSHA/MSHA-APPRDVED R E S P I R A T O R .
DO NOT B R E A T H E VAPOR.
DO NOT SET IN EYES, CN SKIN, ON CLOTHING.
WASH THOROUGHLY A F T E R HANDLING.
IRRITANT.
POSSIBLE MUTAGEN.

AM>lcl> C>«—«:•! Co.. tac »i"-'--"• . . .-. T'- . - " ..-̂ - WMI «rm«»,

i »M:> AUMif r, V
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aldrich chemical co.
P.O. Bo* 355. UilwiuXlt. Wisconsin 53201 USA • 1414)273-3850

M A T E R I A L S A F E T Y D A T i

C A T A L O G * V150-3 NA-1E: VINYL A C E T A T E ,

USE N O N S P A P K I N G TOOLS.
KEEP A W A Y FftOM HEAT, SPARKS, AND OPF.N FLAME.
MAY UNDERGO A U T O P O L Y K E R I Z A T I ON.
STORE IN THE D A R K .
REFRIGERATE.

F T i ", r :

ADDITIONAL PRECAUTIONS AND COMMENTS

CF

ADDITIONAL INFORMATION
VINYL A C E T A T E IS INHIBITED W I T H A PPM HYDROCUINCNE AND 300
DIPHENYLAMINE. MAY POLYKERRE VIOLENTLY UPON LOSS 09 PEMPVAL
INHIBITOR. 00 NOT STORE FOR MORE THAN 60 DAYS FROM D A T E OF S
WITHOUT CHECKING INHIBITOR 30NTENT.

THE A B O V E INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PUP°OPT
TO BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. A L D R I C H SHALL
NOT BE HELD LIABLE FOR ANY D A M A G E RESULTING FROM HANDLING CR FROM
CONTACT WITH THE ABOVE PRODJCT. SEE REVERSE SIDE CF INVOICE OP P A C K I N G
SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.
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TOLUENE . •
TOLUENE
TOLUENE

MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC
CHEMICAL DIVISION
1 REAGENT LANE
FAIR LAWN NJ 07410
(20.1) 796-7100

EMERGENCY CONTACTS:
GASTOJN L. PILLORI
(201) 796-7100

THE INFORMATION BELOU IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO UARRANTY OF
MERCHANTABILITY OR ANY OTHER UARRANTY, EXPRESS OR IMPLIED, UITH RESPECT TO
SUCH INFORMATION, ANO UE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OUIN INVESTIGATIONS TQ DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

SUBSTANCE IDENTIFICATION

SUBSTANCE: TOLUENE
CAS-NUMBER 106-8B-3

TRADE NAMES/SYNONYMS:
TOLUOL; PHENYL METHANE; METHYL BENZENE; METHYLBEN20L; METHYLBENZENE;
PHENYL.METHANE; METHACIDE; U220; STCC 4909305; UN 1294; T-290; T-289} T-330;
T-324; T-324-S; T-324-SK; T-323; T-323-S; BENZENE, METHYL-; ANTISALIA;

CHEMICAL FAMILY:
HYDROCARBON, AROMATIC
MOLECULAR FORMULA: C7-H9
MOLECULAR UE1GHT: 92.0

CERCLA RATINGS (SCALE 0-3): HEALTH-3 FIRE=3 REACTIVITY=0 PERSISTENCE=1
NFPA RATINGS (SCALE 0-4); HEALTH=2 FIRE=3 REACTIVITY=0

COMPONENTS AN£] CONTAMINANTS

COMPONENT: TOLUENI-: PERCENT: >99

EXPOSURE LIMITS:
TOLUENE:
200 PPM OSHA TUA; 300 PPM 03HA ACCEPTABLE CEILING CONCENTRATION
500 PPM FOR 10 MINUTES OSHA ACCEPTABLE MAXIMUM PEAK ABOVE THE ACCEPTABLE

CEILING CONCENTRATION FOR AN 8 HOUR SHIFT
100 PPM ACGIH TUA; 150 PPM ACGIH STEL
100 PPM MIC'SH RECOMMENDED TUA; 200 PPM NIOSH RECOMMENDED 10 MINUTE CEILING
50 PPM ROHM AND HAAS RECOMMENDED TUA; 75 PPM ROHM AND HAAS RECOMMENDED STEL

1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

PHYSICAL DATA

DESCRIPTION: CLEAR, COLORLESS LIQUID UITH AN AROMATIC ODOR.
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ROILING POINT; 231 F (111 C) , MELTING POINT: -139 F (-95 C) ,
SPECIFIC GRAVITY: 0.866 VAPOR PRESSURE: 22 MMHG 6 20 C
EVAPORATION RATE: (BUTYL ACETATE-1) 2.24 SOLUBILITY IN WATER: 0.05%

r
ODOR THRESHOLD: 0,2-5 PPM VAPOR DENSITY: 3.2
SOLVENT SOLUBIL'ITY: ACETONE, BENZENE, ALCOHOL, CHLOROFORM, ETHER, GLACIALACETIC ACID, CARBON BISULFIDE, DIMETHYL SULFOXIDE, LI6ROIN, OTHER HYDROCARBONS

FIRE AND EXPLOSION DATA
FIRE AND EXPLOSICJK HAZARD:DANGEROUS FIRE HAZARD UHEN EXPOSED TO HEAT OR FLAME.
VAPORS ARE HEAVIER THAN AIR AND MAY TRAVEL A CONSIOERABLE DISTANCE TO A SOURCEOF IGNITION AND FLASH BACK,
VAPOR-AIR MIXTURES ARE EXPLOSIVE ABOVE FLASH POINT.
DUE TO LOU ELECTROCONDUCTIVITY OF THE SUBSTANCE, FLOW OR AGITATION MAYGENERATE ELECTROSTATIC CHARGES RESULTING IN SPARKS UITH POSSIBLE IGNITION.
FLASH POINT: 40 F (4 C) (CO UPPER EXPLOSIVE LIMIT: 7.IX
LOWER EXPLOSIVE LIMIT: 1.2* AUTO IGNITION TEMP.: 896 F (480 C)
FLAMMABILITY CLASS(DSHA): IB
FIREFIGHTING MEDIA:DRY CHEMICAL, CARBON DIOXIDE, HALON, WATER SPRAY OR STANDARD FOAM(1987 EMERGENCY RESPONSE GUIDEBOOK, HOT P 58OO.4).
FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM(1937 EMERGENCY RESF>ONSE GUIDEBOOK, DOT P 5800.4).
FIREFIGHTING:MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. COOL FIRE-EXPOSED CONTAINERS UITHUATER FROM SIDE UNTIL WELL AFTER FIRE IS OUT. STAY AWAY FROM STORAGE TANKENG3. FOR MASSIVE FIRE IN STORAGE AREA, USE UNMANNED HOSE HOLDER OR MONITORNOZZLES, ELSE: WITHDRAW FROM AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY INCASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY DISCOLORATION OFSTORAGE TANK DUE TO FIRE <1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4,GUIDE PAGE 27) .
EXTINGUISH ONLY IF FLOU CAN BE STOPPED; USE LfATER IN FLOODING QUANTITIES ASFOG, SOLID STREAMS MAY SPREAD FIRE. COOL CONTAINERS WITH FLOODING AMOUNTS OFUATER, APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING TOXIC VAPORS,KEEP UPWIND.
UATER MAY BE INEFFECTIVE (MFPA FIRE PROTECTION GUIDE ON HAZARDOUS MATERIALS,EIGHTH EDITION),
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' r ACC2359O PAGE 06 OF 09
NITRIC AC 10 + SULFURIC ACID: EXPLOSIVE REACTION.
NITROGEN TETROXIDE: EXPLOSIVE REACTION,
OXIDIZER3 (STRONG); FIRE AND EXPLOSION HAZARD.
PLASTICS, RUBBER, AND COATINGS: MAY BE ATTACKED.
SILVER PERCHL.ORATE: FORMATION OF SHOCK SENSITIVE COMPLEX.
SULFURIC ACID: EXOTHERMIC REACTION.
TETRANITROMETHANE; EXTREMELY VIOLENT EXPLOSIVE REACTION.
URANIUM HEXAFLUORIDE: VIGOROUS REACTION UITH THE SEPARATION OF CARBON.

DECOMPOSITION: "•
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARSON.
POLYMERIZATION: ".'
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

STORAGE AND DISPOSAL

OBSERVE ALL. FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE.

**STORAGE**

STORE IN ACCORDANCE UITH 29 CFR 1910.106,

PROTECT AGAINST PHYSICAL DAMAGE. OUTSIDE OR DETACHED STORAGE IS PREFERABLE.
INSIDE STORAGE SHOULD EE IN A STANDARD FLAMMABLE LIQUIDS STORAGE ROOM OR
CABINET. SEPARATE FROM OXIDIZING MATERIALS <NFPA 49, HAZARDOUS CHEMICALS
DATA, 1975).

BONDING AMD GROUNDING: SUBSTANCES UITK LOW ELECTROCONDUCTIVITY, UHICH
MAY BE IGNITED BY ELECTROSTATIC SPARKS!, SHOULD BE STORED IN CONTAINERS
UHICH MEET THE BONDING AND GROUNDING GUI BELIKES SPECIFIED IN NFPA 77-1983,
RECOMMENDED PRACTICE ON STATIC ELECTRICITY.

STORE AWAY FROM INCOMPATIBLE: SUBSTANCES.

** DISPOSAL.**

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO
GENERATORS) OF HAZARDOUS WASTE, 40CFR 262. EPA HAZARDOUS UASTE NUMBER U220
•A- * * * »• * * * * ************* **A A**-A ***** *• + *** *******************-*** + ****************

CONDITIONS; TO AVOID
MAY BE IGNITED BY HEAT, SPARKS OR FLAMES. VAPORS MAY TRAVEL TO A SOURCE OFIGNITION AND FLASH HACK, CONTAINER MAY EXPLODE IN HEAT OF FIRE. VAPOREXPLOSION HAZARD INDOORS, OUTDOORS 01? IN SEWERS. RUNOFF TO SEUER MAY CREATEFIRE OR EXPLOSION HAZARD.
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.•****** **** AA* A*******-A****** *************** ****************

SPILL AND LEAK PROCEDURES

SOIL SPILL!rn? 11 OLD INC; AREA SUCH AS LAGOON, POND OR PIT FOR CONTAINMENT.
LiTKE FLOW Oh" SPILLED MATERIAL U3IWG SOIL OR SANDBAGS OR FOAMED BARRIERS SUCH
f:3 P01...YUflETHANE DR CONCRETE.

USE CEMENT POUOER 0« FLY ASH TO ABSORB LIQUID MASS.

IMMOBILIZE SPILL WITH UNIVERSAL GELLING AGENT.

REDUCE VAPOR AND FIRE HAZARD UITH FLUORQCARBON UATER FOAM.

AIR SPILL!
KNOCK DOUN VAPORS WITH UATER SPRAY, KEEP UFUIND.

UATER SPILL;
LIMIT SPILL MOTION AMD DISPERSION UITH NATURAL BARRIERS OR OIL SPILL CONTROL
BOOMS.

APPLY DETERGENTS, SOAPS, ALCOHOLS OR ANOTHER SURFACE ACTIVE AGENT TO THICKEN
SPILLED MATERIAL.

APPLY UNIVERSAL GELLING AGENT TO IMMOBILIZE TRAPPED SPILL AND INCREASE
EFFICIENCY OF REMOVAL.

IF DISSOLVED, AT A CONCENTRATION OF 10 PPM OR GREATER, APPLY ACTIVATED CARBON
AT TEN TIMES THE AMOUNT THAT HAS BEEN SPILLED.

USE SUCTION HOSES TO REMOVE TRAPPED SPILL MATERIAL.

USE MECHANICAL DREDGES OR LIFTS TO EXTRACT IMMOBILIZED MASSES OF POLLUTION AND
PRECIPITATES.

OCCUPATIONAL SPILL;
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT UITHOUT RISK. USE UATER
SPRAY TO REDUCE VAPORS, FOR SMALL SPILLS, TAKE UP UITH SAND OR OTHER ABSORBENT
MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL. FOR LARGER SPILLS, DIKE
FAR AHEAD OF SPILL FOR LATER DISPOSAL. NO SMOKING, FLAMES OR FLARES IN HAZARD
AREA. KEEP UNNECESSARY PEOPLE AUIAY; ISOLATE HAZARD AREA AND RESTRICT ENTRY.

REPQRTABLE QUANTITY <RQ)\ 1000 POUNDS
THE SUPERFUND AMENDMENTS AND REAUTHOIMZATION ACT (SARA) SECTION 304 REQUIRES
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE 15E IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE OF
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202) 42-4-2675 IN THE
METROPOLITAN WASHINGTON, O.C. AREA (40 CFR 302.6).

PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST OR GENERAL DILUTION VENTILATION TO MEET PUBLISHED
EXPOSURE LIMITS. VENTILATION EQUIPriENT MUST BE EXPLOSION-PROOF.
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RESPIRATOR:
THE FOLLOWING RESPIRATORS AND MAXI HUM USE CONCENTRATIONS ARE RECOMMENDATIONSBY rue: u.s. DEPARTMENT OF HEAI TH ANO HUMAN SERVICES, NIOSH POCKET CRUDE TO
CHEMICAL I-JAZARDS OR KIG5H CRITERIA DOCUMENTS; OR DEPARTMENT OF LABOR,
2VCFfn.9tO SUB PART Z.
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE UORK PLACE ANO BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF
OCCUPATIONAL SAFETY AND HEALTH AMD THE MINE SAFETY AND HEALTH ADMINISTRATION.
TOLUENE:1000 PPM- ANY CHEMICAL CARTRIDGE RESPIRATOR UITH ORGANIC VAPOR CARTRIDGE(S).ANY SUPPLIEO-AT.R RESPIRATOR.ANY POWERED AIR-PURIFYING RESPIRATOR WITH ORGANIC VAPORCARTRIDGES) .

ANY SELF-CONTAINED BREATHING APPARATUS.
2000 PPM- ANY SUPPLIEO-AIR RESPIRATOR OPERATED IN A CONTINUOUS FLOW MODE.AMY SELF-CONTAINED BREATHING APPARATUS UITH A FULL FACE PIECE.ANY SUPPLIEO-AIR RESPIRATOR UITH A FULL FACEPIECE.ANY AIR-PURIFYING FULL. FACEPIECE RESPIRATOR <GAS MASK) WITH ACHIN-STYLE OR FRONT OR BACK-MOUNTED ORGANIC VAPOR CANISTER.

ESCAPE- ANY AIR-PURIFYING FULL. FACEPIECE RESPIRATOR (GAS MASK) UITH ACHIN-STYLE OR FRONT OR BACK-MOUNTED ORGANIC VAPOR CANISTER.ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS.

FOR FIREFfGHTING ANO OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
SELF-CONTAINED BREATHING APPARATUS UJtTH FULL FACEPIECE OPERATED IN PRESSUREDEMAND OR OTHER POSITIVE PRESSURE MODE.
SUPPLIED-AJtR RESPIRATOR WITH FULL FACEPIECE ANil OPERATED IN PRESSURE-DEMANDOR OTHER POSITIVE PRESSURE MODE IN CClrtBrNATION WITH AN AUXILIARYSELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHERPOSITIVE PRESSURE MODE.

CLOTHING;EMPLOYEE: MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENTTO PREVENT REPEATED OR PROLONGED SKIN CONTACT UITH THIS SUBSTANCE.
GLOVES:
EMPLOYEE MUST UUIAIV A P PROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT UITH THIS
SUBSTANCE.

EYE PROTECTION;
EMPLOYEE MUST WEAR SPLASH-PROOF DR DUST-RESISTANT SAFETY GOGGLES TO PREVENT
EYE CONTACT UITH THIS SUBSTANCE. CONTACT LENSES SHOULD MOT BE WORN.

AUTHORIZED - FISHER SCIENTIFIC GROUP. INC.
CREATION DATE: 10/25/84 REVISION"HATEJ 07/OS/So
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APPENDIX C

MAP OF ROUTE TO HOSPITAL
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APPENDIX D

EXISTING BOREHOLE LOGS AND MONITORING

HELL CONSTRUCTION SUMMARIES
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DCSCRIPTION or MATrniAL

sunrACC FirvA-riOM-; 100.73
Fill - reddish brown silty day (CL) w i th t race sand, roots-
moist
Fill-white decomposed wood and sawdust-moist

Fill-brown sand with wood chips-moist

Brown silty sand (SM) with trace gravel-moist to 15.0 feet, wet
below 15.0 feet

Brown sand and gravel (SP)-wet

Brown silty sand (SM)-with trace gravel-wet

End of Boring
fiuring advanced to ?0.0 feet with solid-stem auger and frcn 20.0
11.5 feet wi th roller bit
HW casing used to 40.0 feet
?" I'VC wel l installed to 39.8 feet (See well di«sr«n)
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Grayish brown clayey si l t (KL)-with trace sand-wet

End of Coring
Boring advanced to S.O feet with solid-stem auger and from 8.0 f
HW casing used to 25.0 feet
2 inch PVC well instal led to 31.5 feet (See well diagram)
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DCSCHIPTION OF MATERIAL

SURFACE ClEVATION" I g^ Jp

Ti l l - reddish brown s i l ty clay (CL)-wi th trace grave l -moist

Fi l l - l ight brown silty fine sand (SM)-and garbage-moist

Fil l-brown silty c lay (CL) and garbayo-nioist to wet

Reddish brown silty clay (CL)-with trace gravel-wet

Grayish brown clayey silt (ML)-with trace sand and trace
sand seams-wet

End of Boring
Boring advanced to 10.0 feet
10.0 feet to 36.5 feet with
H.i' casing used to 15.0 feet
r PVC well instal led to 35.
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lopsoi l - .fl-ini Drown c ley tv si it (KLJ-wi t l i roots and t race

Reddish brbivn si l ty c lay (CL ) -w i t h a little gravel end trace
sard-trace of cobbles-^oist

Brown sjid and gravel ( S P ) - t r a c e of cobbles-moist

•

Brown s i l ty sand (SM)-w i t l i sonie gravel and trace of cobbles-
moist-wet below 15.0 feet

Grayish brov;n clayey silt (KL)-wi th trace sand and trace
gravel- t race of cobbles-wet

End of Boring
Boring advanced to 10.0 feet with solid-stc^i and from 10.0 feet
to 29. b feat with roller bit
HW casing used to 25. n feet ' •
2" PVC wel l insti l led to 27 .0 feet (See well diagram)
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DCSCRIPTION OF MAirniAi

sunrACE ELEVATION-; 104.21
Fi l l - reddish brown s i l ty cloy (CL) -w i th a l i t t le gravcl-noist

f i l l-reddish brown silty sand (SH)-with trace to some
garbage, gravel , and clay-moist, wet below 8.0 feet

Brown silty sand (ML)-with trace to some gravel-wet

Boulder

Brown silty sand and gravel (GM)-wct

Boulder
Brown medium to coarse sand and gravel (SP)-wet

Grayish brown clayey silt (M.L)-with trace sand-wet

Brown sand and gravel (SP) -w i th trace si l t

End of Boring
Boring advanced to 8.0 feet with solid-stem auger
Boring advanced from 8 to 28.5 feet with roller bit and wash wat'
Boring advanced from 28.5 to 41.5 feet wi th roller and Revert dri
NW casing used to 28.5 feet
IIW casing used to 23 feet
2 inch PVC well installed to 40,5 feet (See well diagrarr)
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OWNER
City of .• __ .na

PROJECT N A M E
City of Alooma Landfill

LOG OF ' ING N U M B E R
B-5R

E N G I N E E R
Drey, Stuewe & Braun

SITE LOCATION Algoma, Wisconsin
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WELL INSTALLATION
TOP STANDPIPE EL. + 700.5

DESCRIPTION OF MATERIAL

SURFACE ELEVATION 6qg ?

Dark brown to gray fine to medium sand (SP) - tra
silt - little coarse gravel - dry - auger sample
alacial outwash

Reddish brown to dark brown to gray very silty
fine sand (SM) - trace medium sand - trace fine
gravel - trace to a little clay - dry - medium
dense - glacial till

Light brown fine to coarse sand (SP) - a little
fine to coarse gravel - trace silt - dry -
medium dense to dense - glacial outwash

Light brown silty medium to coarse sand (SM) -
a little fine to coarse gravel - wet - medium
dense - glacial outwash

Gray to light brown fine sand (SP) - trace
silt - wet - loose - glacial outwash

Light brown fine to medium sand (SP) to (SM) -
trace coarse sand - increase in fine sand and
silt with' depth - wet - medium dense - glacial
outwash

Light brown fine to coarse sandy fine to coarse
gravel - (CP) to (CM) - wet - medium dense -
glacial outwash

Kna or Horing • •- ••
Boring advanced from O'-S1 by solid-stem auger
Boring advanced from 5'-41.1' .by hollow stem aug
2" PVC monitoring well installed at 41.1' with

protector pipe and lock
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Uro'.vn medium sand ( S ! ' ) - w i t h a little large gravel -mois t

Prown sandy silt (KL ) -w i th trace clay-n;oist 1r

Bro»/n sandy si l t (ML)-with some graveland sonii cobbles-wet

1
Brown coarse sand and fine gravel -with some cofa le i (SP)-wet

End of F.oring
Roring advanced to ?5.0 feet v.'ith so l id -s tem au^er
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STS Consultants Ltd.

GREEN BAY
Phone (414) 494-9656

MILWAUKEE
Phone (414) 354-1100

WAUSAU
Phont (715) 845-8366

OSHKOSH
Phonf (414) 235-0270

Facility None
CITY OF ALdlOM& LAKJPPILL-

Facility Well Nunber Permanent Well Number (To Be Assigned
gj_ ^ By DNR Staff )

Well/Boring Location

1/4 1/4 J^ 1/4M£ Section J/2>TownshipZf N/S RangeZ^E/W

County

Depth of Well (Firm Ground Surface)

40.5 Feet

Wall Casing Diameter (ID)

"2- Inches

Is This a Bedrock Well?

Yes (T*T)

Permit or License Number

Date Abandoned

Grid Location (If Applicable) Kl/A

Reference Point N/S Ft. E/W Ft.

Name of Civil Town
Au-£(OM&.

Depth of Boring/Drillhole (From Ground Surface)

45 Feet

Length of Casing Removed

32- Feet

Is This an Unconsolidated Formation Well?

Sealant Mixture
Bentonite Slurry
Neat Cement Grout
Concrete (sand-cement) Grout (can be used only in 4-inch diameter wells or larger)
Granular Bentonite
Bentonite Pellets /

<6ther3 Garments $£kJT6 M ITS / C £H £MT O^OUT
~-

Volume of Mixture Used *~ 1 Ft.3

How Added (Tremie Pipe} From Surface Other

Was abandoned well/boring examined 24 hours later to note settlement? Yes CN<O

If yes, was settlement evident?

Was the well/boring retopped?

Yes No

Yes (J*T)

Problem(s) Encountered j?|JUL£P "^ZJCS^CTQ^. ?\¥& tvJ^KjT [7(DUj/vJ f?\/6 PlP& VvTfH AW ^OP
T^> &GM&J& CkP 0^ BojfOH . (^^i/f^P Vvc v^iyi-i 'f(^ESMi& pipE f-^^M (5>0]ToM Uf-

WT^ HOLLOW ^?T^H TP 4-5', PIMPED HOLE fuuu OF 6fc0Dr, PUT t^M^MT
^-AP OM TOP WITH NJATiV& 5^>IL- OVEP. C^P

Name of Person Performing Abandonment (

l^lxM^J?. V .̂M P£ f\P V

:iient
£/TY of AL^OMA



STS Consultants Ltd.
FIELD WELL INSTALLATION DIAGRAM
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END CAP WITH HOLE
ON STANDPIPE?).

YES Ofl(NO) \

STANDPIPE
STICK-UP

CONCRETE !
r (CROSS OUT IF NOT USED) '

BENTONITE
POWDER

BACKFILL
MATERIAL

EENTOfOlfe
Si-UfcR-Y

PIPE DIA.

(IF PVC USEOl

(CBOJ>OUT IFN<JT USED) '

SILICA SAND ?
(CROSS OUT IF NOT USED) \

PEA GRAVEL «
CONCRETE SANQ).

ON-SITE SAND j
(CIRCLE ONE)
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2)
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3)

41

? 5)
fc 6)

7)

•

8)

9)

10)

11)

12)

13)

; 14)

( 15)

: WELL " .
I SCREEN |£>
I LENGTH

i '

^^»fl07TOW CAP

: ' QES^RNO

1

5E OF PIPE?
(PVC) GALVANIZED, STAINLESS. OTHER.

TYPE OF PIPE JOINTS? __
BELLED, COUPLINGS, (THREADED^ OTHER

TYPE OF WELL SCREEN
(PVC) GALVANIZED, STAINLESS, OTHER_

,0\OSCREEN SIZE

INSTALLED PROTECTOR PIPE W/LOCK? (YES) OR NO

WAS SOLVENT USED? YES OR (̂ NO)

WAS DRILLING MUD USED?
SOLID AUGER, (1-IOLLOW STEM AUGEg)
WATER, REVERT BEKTOKIITE———
DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR CNO)
HOW WAS WELL DEVELOPED?
BAILING, (PUMPING^ SURGING, COMPRESSED AIR

10) TIME SPENT FOR WELL DEVELOPMENT?
5mln., 15min., (30mirC) OTHER ____________

11) APPROXIMATE WATER VOLUMEt^EMOVE^OR ADDED?
5 gal., 10 gal., 15 gal., OTHER fffQ

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, (TURBID^) OPAQUE

WATERCLARITY AFTER DEVELOPMENT?
(tLEART) TURBID, OPAQUE

14) DID THE WATER SMELL? YES OR (NO)

15) WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
2-2.?> Ft. or DRY

2) OTHER MEASUREMENTS:

DATE _______. ___

DATE _______, ___

DATE_______,___

DATE ________, ___

.Ft. PROMT,ST. PIPE

.Ft. PROMT,ST. PIPE

. Ft. FROM T, ST. PIPE

.Ft. FROM T, ST. PIPE

Well No.

DRILLER

JOB/CLIENT £lfY Of AUSfOHA
FW: 1-983

.DATE INSTALLED 6>-l3'87

______ DRILL CREW

DRILL RIG "#40

STSJQRNo. 1522^
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APPEKDIX E

WASTE CHARACTERISTICS AND VOLUME



RICHARD H. DiOUEU-I. »ATO«
CHARLOTTE BOnTCHER, CL...-TI
MfNRY 8TEHULA. A.««..O«.«I~I««L

".AN PltS. CITT ATTOHNtT

iY C. CNOLtifRT. n»i cniir
MARK HOPrl. emir or P«LICI CITY OF ALGOMA

W I S C O N S I N B4101

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 estimate3

Thanks for your cooperation on this matter.
Respectfully, Xours

Alan. Oroll
City flag.
Aigoma, wis.

A CITY Coot. IN CLIMATK. W/ntM IN

WITH A N O U T S T A N D I N G Y O U T H P R O G R A M



1312 Perry Streel
Algoma. Wisconsin 54201
Phone 414/487-3426

March 5, 1974

City of Algoma
A I an GrolI
City Engineer
Algoma, Wisconsin
5420 I

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
55 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 Iaquers 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. FeId
'777 tf.<dL&is

General Manager
ALGOMA INDUSTRIES

MKF/al
cc:



the best Hammocks under

NET COMPANY
310 FOURTH STREET. ALGOMA. WISCONSIN 54201 TELEPHONE 414-487- 5577

3/20/197U

Mr. Alan Groll
City Engineer
City of Algoma
Algoma, Wi. 5U201

Dear Mr. Groll:

In response to your letter of March, 1, I97kt we
will not be disposing of any waste material of a
toxic nature as you describe.

Our waste will consist of the following:

Type Approximate Quantity

Cardboard l£00 Ibs.
Paper 1000 Ibs.
Wood 50 Ibs.
Cotton/mix material . 500

These amounts are transported on a weekly basis
from November through May by Mr. Larry Massart.

Sincerely yours,
ALGOMA FET CO.

as on
Assistant Plant Mgr.

PM/cn



CALUMET
-̂-—1-**_-Z!iriy: „•"=• -'i--'-1: L

COMPANY, INC.
340 NORTH WATER STREET
ALGOMA, WISCONSIN 54201

P H O N E : 414-487-5251

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

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 Ibs.
Paper, 7000 Ibs.



PLUMBERS WOODWORK COMPANY Manufacturers of Badger Seats ALGOMA, WISCONSIN 542O1

Phon*: 414/487-SS31

March 12,

Algoma City Hall
225 Steele St.
Algoma, Wis. 5̂ 2-01

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.
.-7

Larry
Plant Mgr.

LJ/bp



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:

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 - Oil 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 Ibs./day; future 11,200 Ibs./day

Type: Wood waste, paper, cardboard, etc.
Quantity: 2 tons/day

Industry: U.S. Plywood

Transporters: Lester Paape and Milton Duerst

Sincerely,

Raymond M. Tabar
RMT:pan Project Engineer
cc: Bill Baker J y

A Division of U.S. Plywood-Champion Papers Inc.



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 Rofilf
Purchasing Manager

mjk
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

)ate
Quantity of
Waste Received

Description of the Waste Received Name of Firm From Which
Waste was Collected

Name of Firm Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Description of the Waste Received Name of Finn From Whicl
Wnste was Collected

Name of Firm Which
Collected Waste

/?*/*/. ̂ /oc
RECEIVED DNR

JAN 13 11/5

" Lake Mich. Dist.
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Date
Quantity of
Waste Received

Description of the- Waste Received Name of Firm From Which
Waste was Collected

Name of Finn Which
Collected Waste

V l^- ̂ f_ .'__.___ ___



ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Description of the Waste Received Name of Finn From Which
Wnete was Collected

Name. of Finn Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

RECHTVIED "' "> •
j , 3
<••' '« • 1 .- 4»< « ̂

Lake Midi. Dist.
Quantity of
Waste Received

Description of the Waste Received Name of Firm From Which
Waste was Collected

Name of Firm Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Date
Quantity of
Waste Received

Description of the Waste Received Name of Firm From Which
Waste was Collected

None of Finn Which
Collected Waste

r̂ '/̂ -J

j

27

j



t , -76
ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Description of the Waste Received Name of Firm From Which
Waste was Collected

Name of Firm Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

late
Quantity of
Waste Received

Description of the- Waste Received Name of Firm From Which
Waste was Collected

Name of Firm Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Description of the Waste Received Name of Firm From Which
Waste was Collected

Name of Firm V/hich
Collected Waste

''

's

3 7

ft

4 ?

Sf

SS /f f'



ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Dnte
Quantity of
Waste Received

Description of the~Wa8te Received Name of Finn From Which
Wnate was Collected

Name of Finn Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

"Date
Quantity of
Waste Received

Description of the- Waste Received Name of Firm From Which
Waste was Collected

Name of Finn Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Description of the -Waste Received Name of Firm From Which
Waste was Collected

Name of Finn Which
Collected Waste
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ACCOUNTING FORM - TOXIC & HAZARDOUS LANDFILL OPERATORS

Quantity of
Waste Received

Pescriptioa of the Waste Received Name of Firm From Which
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CITY OF ALGOMA
W I S C O N S I N 542O1

Alan Groll APR] ? ]Q?4
City Enp.

A^ich £v*Algosa, V.'is.

April 11, 197̂

To: Mr. Gary Kulibert
Dept. of Natural Resources
Division of Environmental Protection
Green Bay, Vis.

Dear Gary;

This is the reply tc your letter of Jan. 25, 197̂ - in which you
requested information on the type and amounts of toxic and hazardous

-,tes that are deposited in our durrp site.
^ V/e receive this type of waste from three of our local industries
and they are as follows;

Algosa Industries 1312 Ferry St.
Lacquer, Lacquer Thinner and Paint . . 1375 gal.
Manufactured by Sheboygan Paint Co. " per year
Cecil Favlik, Driver

Calucet Co. 340 No. Water St.
Faint and Faint Thinner 30 gal. per year
Acrylic Base Paint and Xylol Thinner
Manufactured by Sheboygan Paint Co.
No drivers names given

U.S.Flywood Co. 1001 Perry St.
Varnish and Thinner 750 gal. per year

P.elvar- Alkyd Urea conversion type varnish
Polyvinyl Acetate l^ethanol
Lacquer Thinner Filler- SC 150 Solvent
V7-: P.-. P Xr.ptha Silicate, Fi~ents

A CITY COOL IN CLIMATI. WAUM IN HO**ITALITY

. . . WITH A N O U T S T A N D I N G Y O U T H P R O G R A M



C. M.YO.
B C C T T C H C R . c . ! » « • - >

' [HULA A..IIIC. OIMI-.L

'P IES. C I T V A T 7 O P N K T

f N C L C B I R T . rot C H ' « P
*PE. CHiBI ' 0 ' ^ O L C f CITY OF ALGOMA

W I S C O N S I N 5X201

Glue V/astes 1375 gal.
Kelurac- Kelamine and Urea Blend
Urea Formaldehyde

Drivers are Lester P a a e and Milton L^erst

per year

This totals out to ,̂030 gal. of this type waste per year.
If you need any more information let me know ar.d I will try to

get it to you as soon as I as able.

Respectfully Yours
ST: L -/"
Alan Groll

A CITY COOL IN CLIMATE. WARM IN MO**ITALITY

. . . WITH A N O U T S T A N D I N G Y O U T H P R O G R A M



REPORT CF INTERIM PLAN AND ABANDONMENT PLAN FCR CITY CF ALGCF.A, TCVtt OF
AHNAPIE SANITARY LANDFILL SITE IN SEC. 32, T25N, R25E, KEV.'AU^L CCr.TTY , '/.IS.

Dec. 15, 1975

INTERIM FLAN CF OPERATION ( 15 Mo. Life )

In order to prevent surface water infiltration drainage is provided over
the entire area, the drainage runr.ing to the East, West and North.

The order of filling the four (4) separate areas is in a South to North
direction with the last area to be filled being the one closest to the acc-
ess road, the filling beginning on the high end of the area to the South and
nerving North to the lover part of the landfill.

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 material will have to
be brought in from outside the leased area.

The City of Algonia leases the landfill area from Dimran Realty of A If? ana
for 51200 annually.

The earthwork calculations are as follows:
Annual garbage amounts and source;

U.S. Plywood Corp. 500 yds. weeVly x 52 = 26,000 cu. yds.
City of Algora 120 " " x 52 = 6,24.0
All Other Hauling 200 " " x 52 = ]0.4'0

4?, 64

Total Annual Garbage 34.112 cu. yds.

leas 20£ compaction g,;2
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T^EPA POTENTIAL HAZARDOUS W A S T E SITE
SITE INSPECTION REPORT

PART 1 - SITE LOCATION AND INSPECTION INFORMATION
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c
SEPA

POTENTIAL HAZARDOUS \ V A S T E SITE
SITE INSPECTION REPORT

PART 2- WASTE INFORMATION

I.IDCN7IFICA1ION
01iH.1l L? SHl

II. W A S T E STATES. QUANTITIES. AND CHARACTERIST ICS

6 f-O'.'Dr^ irvtS >O L>OUID
C SlUXil 1 C G*S

- D O1HIR

C? Ift All f OJ»-S1.1> *1 Slit
r w t t t f f I e ' » » » r « e^«irri

CUBC YA«iDS

NO O' DRJMS

"13000

DD

* 1O«C
f CC. = ̂ .ifi'[

. C ^OiC'^lliv c C. f;»wi.Bil
C H K>v:»BLt

L J l
T •>. Rl*'ii>ft
C' I r*;oi*'c'<.1lBl£

III. WASTE TYPE

C'UGCmv

SLU SLUDGE
OLW OILY \VAS1E

SOL SOLVENTS

PSD PESTICIDES

occ SG'-'.'C CKEWCALS
toe Ci-itl.'.CALS

ACD ACOS

BAS Bi-SES

MES k'llALS

IV. HAZARDOUS SUSSTAKCES -s..

H C S_'-: O1

~ '

J~ — 7

-01 •^n^p
ILL. ^ g,

^

A Tk. a-;?-*.

sr ( U r£<a—T~~r*-1 7 f j ^r L"^fc___

*-f f ' V- 1
V. FEEDSTOCKS rj.. *_-»-^. Î CIJ».LI«O»-I:
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APPENDIX F

SUMMARY OF EXISTING GROUND WATER CHEMISTRY



TABLE II
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Period 1
2
3
4
5

- 12-
= 1-1
= 2-2
= 5-1
= 6-1

10-80
5-81
-81
4-81
0-81

6
7
8
9

10

_
=
=
=
—

7-14-81
8-17-81
11-9-81
5-3-82
8-6-82

1
1
1
1
1

1
2
3
4
5

= 11-
= 2-1
= 5-1
= 9-1
= 12-

-10-82
6-83
1-83
2-82
12-83

Parameter

Field pH

pH

"~

Field
Conducti vi ty

Sample
Period

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15

Sampling Location
1

___
___
7.4
6.5
___
6.6
7.2
7.0
___
6.6
7.28
___
6.34
7.14

7.3
7.06
7.13
_ _ _

6.97
7.37
7.01
7.34
7.45
7.36
7.17
7.39
7.42
« *«

___

650
600
_ — -.

__ •* w

600
415
480
800
350
500
700
355

2

___
___
7.2
6.5
___
6.6
7.2
7.0
__ —

6.7
7.26
...
6.98
7.42

6.9___
7.31
7.39
-._ _

7.16
7.53
7.36
7.78
7.63
7.44
7.52
7.88
7.68
_« »

___

298
300
_ — ..

«« ••.

380
300
260
365
450
305
275
250
— — —

3
___
___
7.9
7.0___
___
6.6
7.2
7.0
__—
7.3
7.60
___
6.01
7.73
6.8
_— _
7.46
7.58
__ —

__ _

7.23
7.75
7.68
7.92
7.74
7.99
7.89
8.03
7.91
V ——— •

__ —

271
350
___

.._ _

380
292
310
325
230
260
265
260
— — —

10-B

4

— _ —
___
7.3
6.5
___
6.9
7.6
7.0
___
7.2
7.32
_ — —
6.12
7.23
6.0
___
7.02
6.96___
_ __
6.96
7.32
7.24
7.47
7.33
7.49
7.37
7.60
7.44
— _ _

___

605
670
___

___

560
415
360
600
320
380
335
420
— — —

5
___
___
7.4
6.2
___
___
6.9
8.0
7.0
___
6.6
6.92
___
6.97
6.79
6.4
6.65
6.85
6.78
___
___
6.83
7.03
7.08

I'.vl
7.24
7.23
7.29
7.03
___
_ —
1030
1480
___
___
1400
1200
1400
1350
950

1150
1150
1 1 1 5
_ _ ̂

6
___
___
7.6
6.2
___
___
6.6
7.6
7.0
___
7.1
7.29___
6.42
7.26
7.0
___
7.14
7.03___
___
7.05
7.39
7.37
7.49
7.37
7.64
7.47
7.59
7.52
___
_ —
355
450
___
___
460
355
320
380
285
320
300
305

9
___
...
___
___
6.4
6.4
6.6
7.2
6.8
___
6.9
6.94
___
6.46
6.98
__ _
___
___
_ _ _
7.34
6.79
6.88
7.02
6.96
7.12
7.03
7.27
7.19
7.47
7.20
___
...
___
___
590
890
950
920
900

1000
700
650
730
650

...



TABLE II
WATER QUALITY - ALGOKA LANDFILL SITE

Sample Period 16 3-12-84
17 6-21-84
18 9-10-84
19 12-12-84
20 3-26-85

21 6-6-85
22 9-19-85
23 12-16-85
24 4-21-86
25 6-12-86

26 9-24-86
27 12-4-86
28 3-19-87
29 6-26-87
30 9-25-87

Parameter

Field pH

_ LIpH

- —

Field
Con duct ivi ty

Sample
Period

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

16
17
18
19
20
21
22
23
24
25
26*
27
28
29
30

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

Sampl ing Location
1

7 .11
7.70
7.08
6.68
7.01
7.49
6.81
7.50
7.98
6.80
6.75
7.40
6.55
6.65
6.70

7.19
7.01
7.40
7.10
7.48
7.04
7.08
7.46
6.99
7.40
___
——

402.4
454.3
471 .2
975.0
152.0
782.6
720
251.6
690.0
565.0
610
420
440
390
490

2
7.50
8.12
7.45
7.02
7.37
8.50
7.21
7.40
8.45
7.03
7.05
1-1°6.80
6.80
7.05

7.46
7.61
7.67
7.41
7.83
7.40
7.36
7.64
7.37
7.61___
___
——

275.6
254.0
297.6
468.0
440.2
458.6
372
238.0
441.6
487.5
455
490
480
400
470

3
7.56
8.31
7.63
7.36
7.41
7.82
7.65
7.15
7.93
6.45
7.25
7.90
6.85
7.0
7.10

7.94
7.79
7.91
7.59
8.00
7.69
7.67
7.87
7.64
7.66_ _ _
— _
——

280.8
243.4
248.0
462.3
457.2
474.2
kOQ
277.4
528.0
480.0
465
400
400
410
490

10-B

4
_ _ _

7.24
7.12
_ _ _
7.83
7.02
7.25
7.46
§•7,°6.85
7.70
6.55
6.50
6.80
_ _ _
_ _ _
7.58
7.84
8.05
7.20
7.39"
7.71
7.15
7.33
——
——

_ _ _
_ _ _

504.0
938.4 ;

791.7 :
750 i

5

7.68
7.32
6.80
6.53
7.00
6.5^
6.50
6.42
5.65
6.70
7.00
6.55
6.35
6.55
_ _ _
6.90
7.22
6.80
6.84
6.95
6.85
6.88
6.88
6.81—
——
——

_ _ _
854.0
464.0

1620.0
1739.0
998.8
268

370.0 1872.0
804.0 3036.0
882.0 $392.0
720 B140
680 2990
790 ;
820
890

5000
490
300

6
7.55
7.94
7.24
6.94
7.17
7.36
6.95
7.08
6.87
6.83
6.70
7.60
6.20
6.50
6.85

7.40
7.41
7.66
7.18
7.64
7.14
7 .21
7.36
7.11
7.19_ —
——
— -

292.2
282.5
365.4
625.1
589.5
717.6
585.6
360.0
777.2
774.0
550
570
490
490
490

9
7.36
7.71
7.24
6.80
6.74
7.25
6.86
6.85
6.19
6.26
6.60
7.30
6.15
6.35
6.60

7.49
7.03
7.26
7.11
7.26
7.05
6.95
7.16
6.96
7.01
- —
——
— —

509.1
467.4
868.0

1196.0
1161 .0
1147.0
10^4.0
569.4

1056.0
1152.0
900
930
860
890
910



TABLE II
WATER QUALITY - ALGOMA LANDFILL SITE

Sample Period 31 12-9-87
32 3-28-88
33 7-1-88
34
35

36
37
38
39
40

41
42
•43
44
45

Parameter

Field pH

pH

Field
Conducti vi ty

. •

S amp 1 e
Period

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Sampling Location
1
6.4
6.7
6.45

590
620
690

i
i

2

6.75
6.95
6.8

490
470
410

3

6.35
6.7
6.4

2400
1650
1010

10-B

4

6.95
7.35
6.8

700
630
890

5 R
•' 6.40

6.75
6.5

1210
1190
1180

6A

6.90
7.20
6.8

450
490
500

9

£-£°6. o
6.5

900
820
890



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Conduct i vi ty

C.O.D.

' —

Dissolved Iron

Sample
Period

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Samol i na Location
1

1023
_ _ _
1022.5
863.5
_ —
_ _ _
801.2
713
1079.4
1000.0
800.0
769.2

1092.9
694.4
743.5

10
_ _ _
4.0
12.0
_ _ _
_ _ _
36.4
28.5
28.4
17.3
15.5

25.2
17.7
11.9

38.9
0.1
_ _ _
0.24
0.05_ _ _
_ _ _
0.05
0.05
0.05
0.05
0.06
0.06
0.10
0.12
0.09

2

522
_ _ _
567.3
536.0
_ _ _
_ _ _
539.7
504.6
528.7
400.0
526.3
495.0
529.1
448.7
463.0

10
___
43.9
4.0
_ _ _
_ _ _
39.2
14.3
15.5
7.3

15.5
15.5
3.5

11.9
3.5
0.1
___
0.18
0.09
___
___
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.20
0.13

3

512
_ _ _
551 .2
525.1_ _ _
_ _ _
507.9
507.9
559.1
446.4
436.7
390.6
448.4
432.9
460.8

10
___
2.0
16.0
_ _ _
_ _ _
58.8
23.3
33.5
12.2
21.3
11.6
6.9

15.8
15.9

0.1
___
0.24
0.17
_ _ _
_ _ _
0.05
0.05
0.05
0.10
0.05
0.05
0.03
0.29
0.17

10-C

4

1 125
_ _ _
1126.3
996.3_ _ _
_ _ _
826.8
765.7
765.7
719.4
666.7
595.2
578.0
706.7
738.0

10
_ _ _
35.9
16.0
_ _ _
_ _ _
21.0
25.9
10.3
2.4
9.7

21.4
3.5
7.9

15.9

0.1
_ _ _
0.18
0.05
_ _ _
_ _ _
0.05
0.05
0.05
0.15
0.06
0.05
0.02
0.15
0.13

5

1841
488.8
1653.5
2045.1
_ _ _
_ _ _
1895.5
2045.1
2428.6
1724.1
1930.5
1666.7
1923.1
2000.0
2079.0

76
85.8
136.7
337.3_ _ _
_ _ _
137.2
108.1
340.2
119.6
147.3
130.1
123.1
120.6
259.7

0.15
0.47
0.12
0.05_ _ _
_ _ _
0.05
0.16
1.02
0.09
0.10
0.25
0.52
2.34
4.74

6

716
— — _
719.6
647.6
_ _ _
_ _ _
681.7
664.2
684.7
595.2
578.0
502.5
549.5
581.4
595.2

14
_ _ _
95.8
2.0
_ _ _
_ _ _
47.6
13.0
30.9
9.7

56.2
9.7
5.2
7.9
5.3

0.1
_ _ _
0.18
0.05_ _ _
_ _ _
0.05
0.05
0.05
0.08
0.06
0.05
0.01
0.69
0.19

9
, — . _ , _

_ _ _
_ _ _
_ _ _
642.4
1079.-
1295. J
1466. •
1538.?
1388.8
1183. ^
943.4

1 0 5 2 . C
1063.3

1081 .1

|— — ̂

_ _ _
_ _ _
_ _ _
43.9
78.4
74.2
80.3
92.8
61.4

110.5
66.0
55.5
51.4
51.2
_ ... _
_ _ _
_ _ _
_ _ _
0.26
0.05
0.05
0.22
0.18
0.19
0.24
0.08
0.11
1.57
1.53



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Conduct! vi ty

C . O . D .

'-

Dissolved Iron

Sample
Period

16
17
18
19
20
21
22
23
24
25
26 *
27
28
29
30

16
17
18
19
20
21
22
23
24
25
26
27
28
29 *
30 *

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

Sampling Location
1

781.3
1010.1
862.1
862.1

1197.6
735.3
729.9
671.1
769.2
512.8
^ ̂  ̂
— — _

.-_ —

77.2
66.1
24.6
34.5
41.0
30.0

3.8
7.9

19.3
21 .0
16.5
19.7
1.9

16.7
37.4

0.57
0.03
0.04
0.14
0.02

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

2
436.7
476.2
477.3
475.1
469.5
452.5
^78.5
457.7
507.6
929.2

___

...

50.1
26.1
8.2

56.0
1.9
3.3

11.4
4.0
9.7
3.5
4.1
2.2
1.9

24.3
3.9

0.50
<0.01
0.06
0.28

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

3
523.6
500.0
487.8
471.6
451.5
505.1
490.2
495.0
502.5
436.7
__„ „

_ _ _

. __

78.6
98.2
20.5
56.0
39.1
56.7
19.1
13.8
25.1
14.0
10.3
24.1
17.0
18.2
5.9

2.50
<0.01
0.08
0.28

<0.01
(.0.01
<0.01
0.15

^0.01
<0.01
<0.01
0.11

<0.01
<0.01
<0.04

10-C

4

806.5
909.1
729.9
854.7
785.^
US. 2
843.9
709.2
_ __

_ — _

__.

_ « _

— — -

18.4
25.9
18.6
16.7

7.6
4.0
3.9

10.5
6/2

11.0
9.4
4.0

1.5.7

^ •* ̂

_ _ _
0.07
0.32

<0.01
<0.01
<0.01
^0.01
<0.01
<0.01
<0.01
<0.01
^0.01
cO. 01
CO. 01

5

2381 .0
2247.2
2500.0
2597.4
2898.6
2857.1
31^4.7
3021.1
2857.1

_ _ _

_ _ _

.._

...

170.3
2 1 3 - 1
198.3
221.6
221 .7
202.2
201 .6
288.2
207.0
196.3
203.9
201.6
52.6*^
39.4

• ̂  •» ^

0.27
0.29
0.67
2.78
0.79o.k:
0.31
1.0'
0.4^
0.2T

6
552 .5
595.2
617.3
666.7
607.9
781.3
680.3
692.0
684.9
678.0
_ _ _
_ _ _
_ •»»

73.6
38.1
20.5
21.6
11.2
16.7
11.4
35.6
17.4
10.5
10.3
13.2
1.9

16.2
3.9

1.95
<0.01

0.07
0.21
0.08
0.03

<0.01
<0.01
<0.01

[ 18:8)
0.28 <0.01
0.22
0.83
0.07

<0.01
CO. 01
tO. 01

9
1041 .7
1250.0
1123.6
1092.9
1 1 1 7 . 3
1136.4
1047.1
1047.1
1012.1
956.9
_ _ _
_ _ _
___

127 .4
78.2
77.9
51.7
44.7
41.7
26.7
35.6
38.7
43.9
22.7
50.4
18.8
24.3
21.7

5.6?
0.14
0.47
0.30
0.10
0.60
0.28
0.16
0.15

S:%
0.15

<0.01
1.33
0.91



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Conductivity

C.O.D.

Dissolved Iron

*.

Sample
Period

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

31
32
33
34
35
36
37
38
39
40
41
42

•43
44
45

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Sampling Location
1

20.1
44.2
41.7

<0.01
<0.01
<0.01

2

8.0
8.8

47.6

<0.01
<0.01
<0.01

*

3

188.8
132.7
152.8

0.58
0.19
0.12

10-C

4

20.1
19.5
51.6

<0.01
<0.01
<0.01

5R

40.2
58.4

152.8

0.21
9.03
1.76

6A

16.1
28.3
57.5

<0.01
<0.01
<0.01

9

150.6
35.4
91.3

0.06
4.35

<0.01



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Hardness

Chloride

~

\

Al kal ini ty

Sample
Period

1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

<

1
570
_ _ _
515
420
— _
_ _ _.
450
345
575
370
505
499
661
440
472

12
_ _ _
18.4
10.8
__-.
_ _ _
12.8
9.5
15.6
13.9
22 .5
21.8
25.0
13.0
13.5

300
__ —
350
140
_ _ _
_ _ _
330
235
355
305
306
291
344
274
296

2

290
_ _ _
310
140
_ _ _
_ __
305
300
720
210
346
375
342
282
294

16
——
17.2
14.4
_ _ _
_ _ _
15.9
13.5
13.4
13.9
20.7
21.4
16.2
16.3
12.5

220
_ _ _
255
200
_ _ _
_ _ _
270
190
260
230
298
306
304
242
248

ampl incT Location
3

250
_ _ _
263
320
— _
_ _ _
285
210
290
240
255
268
267
266
278

10
_ _ _
15.1
5.5_ _ _
_ _ _
4.8
4.6
6.8
7.9
5.6
6.0
8.7
6.5
6.0

250
_ _ _
288
310
_ _ _
_ _ _
315
280
310
295
314
299
310
300
300

10-D

4

580
_ _ _
583
380
_ _ _
_ _ _
430
355
370
280
404
434
384
422
452

56
_ _ _
60.4
89.1
— _
_ _ _
27.7
19.9
19.8
22.8
20.4
25.1
18.0
27.9
33.0

450
_ _ _
553
450
_ _ _
_ _ _
435
280
350
320
334
345
332
318
342

5

880
300
920
1040
_ _ _
_ _ _
1055
920
1095
660

1068
1084
1052
1092
1168

144
53.0
154.6
260.9
_ _ _
_ _ _
198.2
167.7
175.4
177.4
212 .7
206.2
174.9
183.0
225 .7

700
260
788
1080
_ —
_ _ _
705
780
1185
795
751

1002

1000

6

440
_ _ _
355
270
_ _ _
_ _ _
365
350
365
250
362
348
342
352
370

24
_ —
24.5
16.6
_ _ _
_ _ _
20.4
19.4
18.0
21 .8
21.8
2 1 . 1
20.5
20.4
17.6

320
_ _ _
305
140

——
405
225
285
265
289
274
258
286
283

9
_ _ _
_ _ _
_ _ _
_ _ _
270
610
660
525
640
520
610
602
536
534
616
_ _ _
_ _ _
_ _ _
_ —
31.6
53 .1
52.7
59.2
67.2
7 1 . 5
56 .2
55.7
63.0
57.1
46.4

_ _ _
_ _ _
_ _ _
---
70
730
790
415
800
750
731684
684
690
682



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Hardness

Chloride

~~

Al kal ini ty

Sample
Period

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

16
17
18
19
20
21
22
23
24
25
26
27
28
29**
30**

* - Lab
**- Wel l

Sampling Location
1

392
380
518
504
649
474
432
396

447
326
413
317
274
274
302

10.4
12.5
14.4
17.7
15.7
16.5
9.7
8.0

13.5
10.5
§•96.2
7.0
7.0
9.7

229
336
250
260
228
274
278
284
290
256
284
242
220
212
253

}h and C<
5 Aband<

2

254
286
308
272
282
284
269
288
315
285
295
290
284
272
270

13.9
13.9
13.0
14.7
13.5
11.7
14.2
12.7
11.5
12.7
8.5

12.2
13.5
19.2
11.4

208
240
256
242
210
257
234
250
276
247
254
243
239
231
247

Miductiv
sned anc

3
228
266
280
265
249
263
284
294
273
262
292
282
280
258
286

14.9
7.4
9.8

12.5
6.7
6.7
7.5
7.2
7.5
7.0

6.*5
2.0
6.3

260
306
314
296
256
308
302
306
306
293
302
306
300
305
316

ity not
Wel l 5f

10-D

4
—— ~m __

—— —— __

468
458
388
480
414
472
480
466
506
501
582
520
563*
_ _ _
_ _ _

34.8
49.5
46.5
40.5
40.2
31.0
32.0
42.7

5
__ _ _

996
1104
980

1236
1340
1190
1416

1284
1220
1308*
1172*

1152*
1248*

558
__ —
211 .8
215.5
263.9
273.9
259.9
281 .9
271.9
231.9
245.9

35.5 283.9'
31.7 238.0
30.7
39.5
41.3

_ — _

_ — _

326
269
187
341
282
348
374
365
4*28
514
510
506

requi red
i n s t a 1 1

226.6
85.2
61 .7

_ _ —

1056
1217
1145
1099
1277
1276
1558
1598
1626
1440
1538
1468
842
746

3d 6/1 8/

6
282
320
360
350
326
394
344
368
418
394
372
376
340
323
316

• 16.3
16.3
19.5
19.7
17.2
19.5
15.0
14.0

15.0
15.5
12.5
12.5
11.2
10.0
8.4

216
264
284
270
244
340
292
314
344
309
298
308
291
288
283

37

9
333
556
540
484
242
508
49^
472
460
460
472
492
450
437
418

61 .3
54.3
55.7
49.5
48.2
45.5
43.0
38.0

38.0
38.0
37.0
38.0
31.6
35.5
32.0

501
702
676
609
564
626
570
568
562
561
536
584
5 1 7 "
526
539



TABLE II - CONTINUED
WATER QUALITY - ALGOMA LANDFILL SITE

Parameter

Hardness

Chloride

~-

Alkal ini ty

*

Sample
Period

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Sampl 1ng Location
1

388
460
442

8.5
9.7
8.0

260
291
278

2

289
296
294

•

16.7
14.5
15.5

214
230
244

3
1170
910

1010

130.2
81.0
88.5

1398
1065
1110

10-0

4
470
508
548

13.2
11.0
32.5

439
453
494

5 R
594
604
552

56.0
54.0
51.0

708
704
682

6A
308
352
344

9.7
9.0

14.5

272
291
297

9
467
448
444

37.2
31 .0
34.5

513
493
523
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i: P A C C M R / C 1 L A E C I - / 1 C K Y P fc C G ? A r,
PL I K A h A G l f E N T C F F K E f

i .UOX 61 C - /UXANLMA, \- 22313
I / S 5 7 - 2 4 S C F T * : 8-557-2<«<9C

: E P A S A T P L E M O
: r, E 4 t S 2

D A T E S-12-E*.

INORGANIC A N A L Y S I S D A T A SHEET

B NAPE V t P S A R INC. C A S E NO. 312t

B SAMPLE 1C. KO. 76t8

A.

O J E C T - T A S K 8 3 A . C C C O

ELEMENTS

•1. ALtMMP tA3.

2. ANTlhCM <(e

3. ARSEMC <(g

i. bAFIUP, 32n~. ---

5. EERYLLHM < 1.

6. CADr iL r 0.53

7. CALCJIP KR

S. ChRQMLf < A.

5. CDEALT < 10.

1C. CCPPEF 28.

11. 1PCN 1890. C

12. LEAD ^ £

CYANIDE NR

F O O T N O T E S : SEE CCvER P A G E .

OC R E P O R T hC. 131

B A T C H 131

IDENTIFIED AND MEASURED

"G'L KHCEIVEDSEP2

13. MACNESILH >R

1A. K A K G A K E S E 156.

15. M E R C L P Y ^c.2.

16. NICKEL < 15.

17. PCTASS l f t t hR

18. SELEMLf <2

19. SILVE; < 3.

20. SCDILr NP

21. TK ALL I UP <A

22. TIN VO/i^

23. V A N A E I L P < A.

2A. ZINC 21. C

PERCENT SCLICS NK

-1-^ ^

L A b P A N A C E R
— J-UJ.J-JL.

I . f .AXF l cLC



t P / C G N T R / C 1 L A B C ^ T C R Y P K G C R A P
PLE M A N A G L M N T OFMCE {
. B O X C 1 C - A L E X A N C P I A , V A 2 2 3 1 3
/ i >57 -2< iSC F T $ : 8 - 5 5 7 - 2 4 5 0

:EPA S* rPL t NO

D A T E

INGPGANIC A N A L Y S I S LATA SHEET

hAf.E V E F S A R INC.

SAKPLE 1C. NO. 76t9

CASE NO. 3126
• ^^

CC FEPORT NC. 131

:JECT-TASK 83«.cccc E A T C h 131

ELEMENTS IDENTIFIED AND PE/SLRED

1.

2.

3.

5.

6.

7.

3.

9.

1C.

11.

12.

ALLMNLf 1270.

ANT1KKY <{9

A P S E M C <Q

£APIL^ • 23,-..-.

EEFYLLl in < 1.

c * c r j t » - <0j5

C/LCJUK NF

ChPCMfl* < «.

CCEAL1 < 1C.

C C P P E F 15.

IPGN 2fl90.C

L£/D V. 6
C Y A M C E NR

UG/L RECEIVED SZP 2 6 138̂

13.

15.

16.

17.

1«5.

20.

21.

22.

23.

24.

ftAGNE

K A N G /

fTEPCL

NICKE

PCTA5

SELEN

SILVE

S

K

1

L

S

ILM NR

ESt t9.

Y <o.̂
< 15.

IUM NR

JLf .̂ 2.

F

SODILr

THALL

TIN

V A N A t

ZINC

1

I

< 3.

KP

L* <5

C.ND/B

UP < 4.

23. C

PERCENT SOLUS NR

F C C T N C T E S : S E E C C V E P F A C E

LAc



Tl

O
X
rt
K4

>n
r-< '
ni
rr
x>
— «
m
•

-«
t.
V

w^
m
r-
O

r*
n>

T

•y
t>
r\
m
3T

^

^
Xj)"

"*"• ——— "

)

Ni

-^

o -n
r- o
T 0
-t -•
m ^
"^ ^4
un rr«
• • f /*

m
m

o
n
rn
10

•t)
»
Cl
m
*

n

y

n
m

•y.
n

•̂
m
•JO
0
m

I/I
0
f-
r>

;?
XI

M

r
m
»
o

U)
Lh

M
>>

rsi
i~i
y
ri

i_>
M
•
O

M

.

M4
•jd
rt

o~
eo•
r»

.

ro
U)

<
V
•y

^

A

>
I

O

n
r>
•n
*Q
rr»

•J
Ul

ro
Nl

-4
t~,
*y

vn
O

O

vTJ

O
O
ro

r-

A

O
t

M
+*

-4
rr̂
r-
r-
kH

rr
•»

A

*

OJ

r>
T
TO
O
•»
k^
r

A

f\i
0

l/i
O
r>
r-
-•

y

to

•o

n
t»
r-
o

r
•»

^Q

M
O

1/1
1— i
r-
m
•n

A

U)

'

0

nt>
rtrsk«r-•*

Vj
»̂ ,

M
»

O"l
m
r-
m
•v
wrf
r-
-«

^
Kl
'

\n

m
m
X)

r-
i_4
r*

A

k^
§

M
•O

•Xj
0
— 4
1»

I/I

c:at

Tl

I

tw
t»
T)

r-

(̂
V

V-'
ij

k-
0>

T.
%-*
r>
X
m
f-

A

M
VJ1
*

.Ul

t»
XI

m

|_.

vK

M
\J«

5t
m
XJ
r>
r-

O
.

i f

M

t»
~r

•»
o
_/•

^

!-•
>

;̂
Y>
y
0

m

u
UJ
•

»-

V
r-
r*
T

•y
r*
^

U)
0
o>
*

c
o*>
f-

kJ
VJJ

?*
J»
cr^
x

5
r
r^ n-

rSm
D
Corn
^

rv>

&JE

ni 1/1 y v> rr r~ -o

-» rt T ^J x
1 -o m • re o

~4 p- KI a t» n
>> m J- *-• -r 7
IA ^ f ^* ""^
•x t-t ^ o o x?

n r« I r- v.
• T< -r 0

l/̂  "*i >• f̂  ™J

a> o 30 f rr -^ r~
U) • «• X t>
i« »-• h» O re
» 2 e» ;z •« o
r-> o i n •»*•»•
O -J . « tl« Tl !-• •*>

f> o^ \w i— * C*i — J
O •%! «O ^ rri O

0 I - ?-
ru -<

m •-« > </x^N
r™ 3T ^ t> '~*o
m a o *-
^ XJ rv o
rn o N» o
7 tf U> r1

•H «? i"* r̂
I/I »-. v»» 3

O
^^

O »»
m y
z >»-4 ri— •<
•ri i*
t-l •-!

m 1/1
C3

o
> tv
2 -<
0 b-

rt ro n r» ui
m b- r o > I
^». *J LA fn ^
t/i o TI • m m r^V
rr T m ^ *
Tl Tl y

gm o O O • •• •• •--
%a •*} • t* 3 rn -
'1 _< — i m -u -
'j M u> m t»
i »n y M >
! . M Cl III r* i/* v

• *^ */> l> \
•fl f- ~t .

M 1 tJ
ii> »-• . r~ v

M N> ni
1

Q* 7-
.*> O

t

• It

iTl



E P A C O M K / C T L A B O K / T C k Y
P L E M A N A G t r E h T O F F I C E
. E C > S IC - / L E X A K L P 1 A , VA 2 2 3 1 3

C :EPA
:ME

D A T E

INORGANIC ANALYSIS DATA SHEET

NO

s N A M E vEfSAR INC. CASE HO. 3126

J SAMPLE It. hO. 7671

QJECT-TASK B34.CCCC

ELEMENTS

2. AMIFCKY <£

^. ARSEMC <Q

>--.. B API UP Z?7"::~

5. BERYLLIUM < 1.

6. CADMLI- D<53

7. CALClUf KR

8. ChPOMUf < <•.

9. CCEALT < 10.

1C. CCPPEP 31.

11. 1PCK 643. C

12. LE/D <2

CYAMCE KR

FCCTNCTES: SEE CCVER PACE.

CCfrEMS:

FORM

CC FEPOPT KC. 131

BATCH 131

ICENTIFIEC AND MEASURED
r

UG/L ^£ElV£n crp

12. KAGNESIUM hR

1A. MAKGAhESE 4S.

15. MERCLPY <0.7.

16. NICKEL < 15.

17. POTASSIUM NP

18. SELEMUf < %

IS. SILVEP < 3.

2C. SCDlUf KR

21. THALLlUr <<3

22. TIN O.KD/B

23. YAKACILf < 4.

24. ZINC 12. C

PERCENT SCLICS KP

LAE ^ /SAGES yĵ [ /// /

1 KEtRT t . .".iXF IELD



LP.A C U M R J C l HBOHICkY P R C C P A T ,
PLt K A K A G U E K T O F F I C E (
.EOX 818 - A U X A N L H A , VA 22313

F1S: 6-557-2<i9C

{** :EPA SAfPLE
:rE <tst

D A T E S-12-BA

1NGRGANIC A N A L Y S I S DATA SHEET

VEISAR INC.
^ •» b> w *b ̂  • •» IM w «M « •* ̂  ••• ̂» •

} SAMPLE It. hU. 7t72

CASE NO. 312t
•• ̂  ̂  ̂ B> ̂  ̂  .V «^ •

CC PEPORT hC. 131

:JECT-TASK B3<i.cccc B A T C H 121

ELEMENTS IDENTIFIED AND fE/SLREO

1.

2. A S T l f C h Y

AFSEMC

EEPYLL1LM

CACMLf

CALCIL^

CFRCMLf

CCEAL1

CCFPER

1RCK

LEAL

CY/MCE

UG/L

511. 13.

<^. 1A-

<& ~ 15'

10 »:>.•*-• 16.

< 1. 17.

<0.5 . 18-
KR IS.

< ^i. 2C.

< 10. 21.

7. 22.

7300. C 23.

<*. 2'-

KR

RECEIVED SEP 2 6 tS8^

r .AGNESILM hP

hANG^ESE 121.

K E R C L P Y <0.1,

MCKEL < 15.

P O T A S S I U M hP

SELEMLr- ^ i
^" £• *

SILVER < 3.

SCCILP hR

ThALLItr <;?

TU O.KO/a

V A N A C l L f < -S.

21KC 52. C

PERCthT SCLICS NR

6.

7.

e.
s.
1C.

11.
12.

FCCTKCItS: SEE CCVEP FACE

L A c

FORf. I 1 tLD



ill. Ait ur \£f i» . Virji.ii*

\ ORGANIC! ANA1YS
>«»»ory \*me: C.uH S o u t h E c u r j r c h Inst i tute______ C»»e No: __
S»mpJe ID No: _______F frf C>tr____________________ QC Repon No:

fi\e Author izrd by:

No.: 6B-03-6B67
D»te Sample Received:

VOLATTLES
ONCENTRATION: (Top MEDIUM HIGH (circle one)

• ATE EXTRACTED/PKLPARED:

PESTICIDES
MEDIUM HIGH (circle one)

DATE EXTRACTED/PREPARED: _?J^C
.ATE ANALYZED: fj23}fy DATE ANALYZED: °fh\
ERCEST MOISTURE: /U A
OSC./DILUT1SN FACTOR: 1

?t CASf

V)

V)

V)

V)
5V)
IV)
3V)
4V)

5V)

• _
3V)
9V)
-V)
7V)
3V)

1SV)

ibV)

3V)
.4V)
• 7V)
SV)

•9V)
10V)
: i v)
:>v>
-,4V)

17V)

:.sv)

-

1C7-J5-J
71-43-7
34-:3-5

JOS-9%7
J57-M.-2
71-55-4
7j.3i0

79-K-3
79- 3« 5
73-CO-3

110-73-1
£7-44-3
73-35-4

134-4r>-)
.7i-S7-3

10041-07-4
I0041-CI-C3

,00-*l- *
75-C9-7
74-X7-3
74.SV9
73-23-2
73-77-4
75-49-4
73-7 1-J

174-4J.J

J 27- 15-4
IOS-SSO
79-31-S
75-01-4
47-*-- I
7J-9>-3
73-15-0

3I9-7J.4
1CJ-1C-I
Ki-47-5

• croletn
•crrl3n,:-.!e
ben:ene
Cirion If iracnlorKJe
chlorobenzene
1.7-C.chloroetnjr.e
l . l . l -UicMoro*Th»ne
1.1-dicMor or inane

1 .1 ,2-tr ic."i!oro«I!-.»ne

l.l.2.?-:etracWoroeth»ne *•
Chlore»eth»r>e
2-chloroeinvlvmvl ether
ChloroJorTn
1.1-CicMoroetnenc

tram- 1.2-CiChloro* the nt
1.7-C,cMorMro3«ne
Iran*- 1.3-dichIoroorooene
cis- 1 .3-dichloro»roDene
ethvlbcnien*

melnvlene- chlorioc /'D U
Chlorotnettvar>e
bromoT^thar*
brornolorm

bromodichloroineihjne
fluorotrtchloromelhane
«5ichlorex),IIUorometrar*e
Chiorf>0ibromotnfiru»r»e
t e i r achloroetl>er»r
tolumr
incMo'oethenr «?•**'
virwl c nlof icr
ace'.onr

?.butanone

Cjrbonetsul l iOr

7-hr.3r«of>e
4-metlvl-J-orniinonr

VI v rc r»f

(circle one)
/ou
/OU
/•ou. .
Jf fl yf

/ 1 & Ljl

/'0U
/.e>U
/-ou
/.ou

*>3. 1*~K<4
*t-OU
<S^t>U
/•£>ti
/•O{J
/•ou.
/•on.
/. ou
/.ou.

>" _J-6-ccCjt
3'&v
J.t(A
/, Ok
/'DlA
/•O If.
——
/•OLA
/•O U
/•£> U

^J-&-CC ^
** 'OU

**-0 If

/-On
J-o u
/•O U
/•O U
/•o tt

PERCENT MOISTURE; ' A* ^
CONC./DILUTJON

PPf CAS*
(19P) 309-00-2
(9 OP)
(91P)
(92P)
(93P)
(94, P)

- (93P)
(96P)
(97P)

' (98P)
(99P)
(100P)
(101P)
(102P)
(IDS?;
(104P)

(103P)
(106P)
(107P)

7 (10SP)
009P)
(MOP)
( H I P )
( I12P)
(I13P)

40-57-1
37-74-9

50-29-3
72-33-«
72-5t-$

113-29-7
113-29-7

1031-C7-S
72-20-1

7421-93-4
74-44-1

102t-37-3
319-»t-4
319-S3-7
319-S4-S

3S-E9-9
53449-21-9
11097-49-1
M104-2S-7
111*1-14-3
12472-29-4
11094-12-3
12474-11-2
JOO 1-33-2

CCM>^CENTRATIO^
DATE E5«4tACTE
DATE ANALYXQ
PERCENT MO1STL
CONC./DILUT1ON

PP / CAS /
C29B) J74 t -Oi -4

FACTOR: /QO

C,
o-

(circ c .

aldrin O-C>_S9lA-
eJielarm &'0*l3(/<
chlorcane 0. J ^). î ,f tf> it

»,*'-DDT • Q. C7J" LI
».4'-DDE f>'C"3*/ u
*.«'-DDD O'C39\^.
cC-ende»ull»n & C3 9 U_
ft -endoiu!J»n O'Cstji \j

endosulf&n sulf ate (^•f>SO\>(

endrin ' &'C33 LL
endrjp. aldehyde O~ D*r0 ,A

heot»chlor ^J. OV/ U-
heotachlor eooxide @> & 3 2. LI.
«<-BHC &. Cyf±>.
JS -BMC O - Of? 7 If-
6 -5HC C/.CM*/ U
*¥ -BHC (lindjne) 0'O3 b L±
PCB-1242 G-f L^
PCE-123* /.O L.
PCB-1221 " /. O Li
PCB-1232 J-O U.
PCD-I74S /. D u-
PCB-1240 J-C U-
PCB-1014 CJ' LS-
tOTWhc-rw J -S l— '

D1OXINS

i: LO«' MEDIUM HIGH (circle one)

;RE>^
FACTOfev

\. (circie or
^v^ r\ fifi «j

vin . I



c r

••«•: Culf South

of 42

TcrratSOj ocr 1354

CAi / Frtciiem

* MJJI ttmfxt

Uui

i/
x /

j._ MA SIS* \

i.
7.
X.
>.

1C.

II .
12.
I).
H.

>L
17.

u.
11.

31.
23.

7>.
X.
31.
at.
j».

.K

Lab Mar.nger

T.r II {continued)



r j 1

Resea rch I n s t i t u t e Ctte No: 3/3
QC Report No:
Contract No.: 6B-01-6B67

; AutSorizrd by:

VOLAT1LE3
,CESTRATIO\:(<0^) MtDlL'M HIGH (circle one)
£ EXTRACTED/PREPARED:

Dite Sample Received:

PESTICIDES
CONCENTRATION: LOW MEDIUM HIGH (circle one)
DATE EXTRACTED/PREPARED: ?

£ ANALYZED: P J 2
CENT MOISTL'RE: /l/tf
C.7D1LL'T1?N FACTOR: /

CAS/
107-07-5 tcrs.'rin
107-13-1 acrvlaai:ri!e-
71-13-7 berurne
56-73-5 carian te'.racnlonde

JCS-9%7 chlorcaenzene
107-06-2 l.J-CiChlor&ethar*

7I-J5-6 I.l.l-uicMororTTvane
75-3J-3 l.J-d,r*!orortrane
79-CO-S 1,1.7-trichloroeinjne
79Oi-5 |.l.2.?-'eiracWoTO**hane
""5-00-3 chtorofthane

^_ iC-73-S 2-rMoro«:hv)vinvl ether
67-66-3 chloroform
73-35-fc 1.1-dieMoroetne-ne

136-60-5 tran*-1.7-eJichIoro*ther»e

.7S-S7-3 l.7-d.chlero:>rc3»ne

'J/// DATE ANALYZED: f/ll/f^
PERCENT MOISTURE: A/ A • —
CONC./D1LUT)ON FACTOR:*1^ / ^ OG

(circle one) PP t CAS f (ctrc"c one;
/D U («9P) 309-00-7 aldrin Z?«A?fU

/£>£/ (90P) 60-57-1 dieldrin f>. 02 3 u
/•0(A (51P) J7-7t-9 ChlorCane ^.J — *&r-6-S-& t<
/.«?^( (92P) 5D-25-3 »,*'-DDT ' 0 C7f L.
/.0U (93P) 72-55-9 M'-DDE O-C3y u.
/•O U (9<»P) 72-Jt-t ».«'-DDD O'C'^^l^.
/.O\t. - (93P) 115-25-7 cC^ndesuMan ^l T5 9 L\
/•DU (96P) 115-29-7 £-endesu!ian 0-CJ2 fc
r'QUi (97P) 1031-07-3 - cndosulta-t suliaie &'£>'TOl^ 'r-
/P 1C (9SP) 72-20-S trvd-in £>.f)?3 ,j_ *

X-OU. (99P) 7(*21-»3-* endrin aldehvfle D- O1// {*.
«J^O L( (10&P) 76-bb-S hcot»chlor ^. C>V/ l»_
/•£|X (J01P) 102k-37-3 Ket>t»chlor cooxide &*£>J2,n
/•OH (J02P) 3l9-Jt-6 oC-BHC D-C^f(j^
/•OH (J03P) 319-55-7 ,5 -BHC O'C(-7[^

**-ClA (10*P) 319-86-S ^ -BHC £>.£J"V . ,
!DS6!-"?-6 tranv-l.3-dichlorooroorne /'OIL, (105P) 5S-E9-9 •*/ -BHC (lintfane) O'O"^ b L-

I006I-C1-05 ci»-!.J-dichVe<rw>reorT»e />O\A (106P) 33<<69-21-9 PCB-1?*? C>f u^
100-t]-* elSvIbcniene /. O U (1D7P) 11097-69-) PCB-l23t J '.C n_
75-C9-7 methvlenr chlorior nr • O *
74.-17-3 chloroinrtrvarte
7^*- 53-9 br omo»r»» t ha'r>r
75-75-7 bromotorm

75-77-fc bromotlicMoromcthane

7 5-69- * Jlu»fOtrirhlorometn*r*e

"C." J-GlZ' &f (IOSP) lllO«.-2J-2 PCB-I22I ' /. C> IA

^J-PU (I09P) 111*1-16-3 PCB-1232 /• O L/
^7-C(X (HOP) 17672-29-6 PCB-I2*S /.& (~*
/.Of/. ' ( H I P ) II09f-I2-3 PCB-1260 *2-C t*.
/tOlA (112P) !267t-ll-2 PCB-1016 ^»o" £^-
/• O \j( (113P) 8001-35-2 tozashrne Jl »J tv

75-71-1 diChloroflilJuoromritvinr —— -
I?fc-iS-l chlorneibromomet^ne
127- IS-* teiracMorortlifTir
JOS-JS-3 tolxrrv
79-01 -A trichlo'orthrnr
75-01-i vinvl f hlor iCr

£7-6«-l arrionr
S-93-3 7-Butanonr

/5-I5-0 ca'bonoisutfiee
3U-7S-6 7-Kria«or«.
tC3-IO-l ^-'T^^^^vl-7-t>rnt^^>or•c
ICS-^7-i t l v r r n r

I05-55-* »in»J ac r i a i r

/•OIA
/•O U ^~^>^ DIOX1NS

—— f'**U ——— CONCLNTJlS*^lON: LO«' MEDIUM HIGH (circle pne)
— /' ° IX ——— DATE EXTRACT*fcB^pREPARED:
• «*tC>U ——— DATE ANALYZED: ^" -̂̂
—— ̂ 'P H ——— PERCENT MOISTURE.- ^-N^
—— S'° M ——— COVC./DILUTION FACTOR: ^\

'•°* ^- <£&i
/•O U PP 1 CAS/ ^>TV(rCiro"c)

/•OH (1?9B) ITH.OI-6 7 3 7 J.TrirjcMoroe-bfnieo-C.sin/^pJ

^•*4l ^
/•o u Drrrr-.irr



?C

c c

H*-w: Culf South Tr..:r<»-.it-»

tL TorotN-cJj

of

OCT o

C/kl / Ffittien Time O*»<«fr:
C •«:?:«,•..

1. 4

2. .

4.

a.
t.
7.
t.

ft" ' /is/?
WH- MZZ. >

A/ IV

iSc* H«r» i
A/*

u.
12.
13.
li.

b.
J7.

11.

20.
21.
33. ,
23-.

73.

37-
21.
21.
3C.

^

T^
:̂

Lab Manager

TOS.r_n (cont inued)



\»me:

RFPFIVFnOCUl
( ORCAN1CS ANAlYMi DATA SHEET

f S<->uth K c s r a r c h I n s t i t u t e

»vt.-«»e Authorued By:

VOLATTLES
)\CENTRAT10N: Cfgj^ MEDIUM HIGH (circle ,one)
vTL EXTRACTED/PREPARED: __
aE ANALYZED: ___________
RCENT MOISTURE: _________

3NC./DILUT1OV FACTOR: ____ /

CAS
)C:.07-J *crolrin

or
(circle one)

)
•»
•)
')

107-13-1
71-k3-7
56-T3-5

10S-9%7

acrvlsrii:rile
benjrne
carbon leujchlondr
Chlorobenzene

W7?"
/t>U
J.ek
/.e>U

U

v)_
IV)

»V)
JV)

1.1,?-tficMo?ecTrt«ne J£±
5-5 chlorocthanc

ILL
3V)
9V)

1J&-7J-X 7-cMort>e:hv]vir>»-! ether

47.4t-3 chloroform
I.J-flicMoroeJnrne t-0\i

7V) .7i-J7-5
3V) 10061-07-t tranv- l.3-«ichlorooroorr»e /• 1? U.

I006I-CI-05 ci»-I.3-diChlorooroscnc /.

SV)

5V) 7*-I7-3 chloromcttvifvc U
'6V)

.7V) bromolorm

• SV) 7V77-I. bromoUiChlorometharve // 0
O \j

50V) 73-7 US dichlo'oaifloorometharx'
1V) 17t-*S-l chief oOibromomtlhjinf /-D

177- IX-*
HV) 10S-SS-J
i7V) 79-01-6 trichlofocinrnr /. O U.
1SV) 7VOI-4 vmvl Chlor.Cr O U

(.7- {.--I acctonr
7 J - 9 J - 3 7-butar»<me J • O LA
73-15-0 Cirborvotvulf iOf , O

O U
tCS-lD-l «--mrt»>vl-J.e,fT>t»nof»r /-D

jcruir
/. 0

C»« No: _________________
QC Report No: CO^- ^7 (o
Contract No.: 6B-01-6B67
Due Sample Received:

STKIDES
CONCENTRATlONQLpV^MEDJUM HIGH (circle one)
DATE EXTRACTED^StPARE
DATE ANALYZED:
PERCENT MOISTURE:
CONlt./DJLUTlON FACTOR: 5 D ̂ 1 00

LPARED: 1^j]M:LH]^
TOR: iD^STl

(I9P)
CAS»

309-05- 7

€WUt/kj
(circle on

midrir
(»OP) £0-57-1 tfielcrm
(9 IP) 57-7J..9 chlorone
(92P) 30-29-3 «,»'-DDT
(93P) 77-55-9 ».»'-DDE
(9fcP) 77-Jt-J *.«'-DDD

- (95P) 115-29-7
(96P) 115-29-7
(97P) 1031-07-3 endoiullan
(9 IP) 72-20-1 erxjrjn &-OJ3
(99P)__7fc21-93-k__endrin aldehvde
(100P) 76-tt-t hmachlor
(J01P) 102U57-3 hroiachlor noxide
(107P) 319-SI-6 "C-BHC 0-
(103P) 319-S3-7 ^-BHC

319-86-S S -BHC
(105P) 5S-E5-9 -T-BHC (Undine)
(I06P) PCB-12^2
(107P) 11C97-69-J J-C

(10SP) 1110ii-2S-2 PCB-1221 /•OK
(109P) 1 1 1 * 1-16-5 PCB-1237
(HOP) 12672-79-6 PCB-12HS I.D
(HIP) 1I096-S7-5 PC&-I260
(1I2P) t267«-ll-2 PCB-1DI6
( I13P) 8001-35-2 toiashcne

D10X1NS

^ENTKATION: LOV MEDIUM HIGH (circle one)
DATE E5STJ4ACTED/PRLPARLD:
DATE
PERCENT MO1STUJ
CONC./DILUT1ON

1



(p»nu;:uo3)

s: •tr

X^! •re
•CE

If

•er
•tr
•rr
•or

l\

•(
•»tfrv

AS" •Tirjfv^vn'jy.j V/T
^f 1^7

If JO



- - - . . . i_u j £T n j
( DRCAN1CS ANALYSIS DATA SHEET V.

tory \*rr,e: CuH S^u t l i R e s e a r c h I n s t i t u t e ____ Caie No: O/3 £
mplr ID No:

/>/<•<£

QC Report No:

Contract No.:
C0<.-J?t>

68-01-6867
.e Author iied By: Dm Simple Received:

;CE\'TRAT)ON: (lO£X MEDIUM HtCH (circle
•r. EXTRACTED/FKIPARED: ,P/Z3//\
•EANALYrED: //£ ?/^
CENT MOISTURE: y«/>^
•iC./DILL'TlCN FACTOR: /

CAS/
IC7-97-S tcroletn
IC7-13-I acrvlDnitr i 'e* '
7l-fc3-7 benrrne
56-73«3 earban trtrachloride

10J-90-7 chloroberiiene
107-S4-2 1.7-CiChloroetMne
71-55-6 1.1.1-iMChloroetnarw
75-3i-3 l.l-dichloroeihane
79-tS-J 1.1.2-vicMoroe:hine
79.31.5 l.I.2.?-'.etricMoroeTl>an«
'5-C5-3 chloroethane

^— ilO-75-J 2-cMoroethvlvinv! ether

1 C7-6&-3 chloroform
i 75-35-t 1.1-CicMoroetnene-
1 136-4^-5 tranv-1.7-CiChloroethene
1 7S-S7-3 1.2-CiC^lore3ro3a'>e
( 10061-97-6 iran%-l.)-oichlorot>rooeT»e

100(l-Ci.C5 cj»-1.3-dichlorooro9ene

ooe)
/
/

Of UJ/KJ
(circle one)

/O U
you
/•t>u
/,ov.
S'0U
/-oU
/•0U

/'£>U
J-OU
/•o u.

rt-OU.
iS^DU
/.£>U
/•ou
/•on

*J-ClA
/•ou.
/.on

CONCENTRATION: ^LOU^EDIUM HIGH (citxle one)
DATE EXTRACTED/PREPARED: T/«yh/
DATE ANALYZED: ^lllj^^
PER CEm MOISTURE: A/P " • —
CONC./DILUTION FACTOR: /OO

PP / CAS 1 (ĉ c"e one)
(19P) 309-00-2 «.Jdrin O-O29\^
(90P) W-57-1 dieldrin 0. Q23 u
(91P) 37-7I.-9 chjorcane .̂̂ ^T £ r C U.
192P) 50-29-3 »,*'-DDT O- 07f \^
(93P) 72-35-9 «.*'-DDE 0-C7Y k-
(9iP) 72-5t-» ».«'-DDD O-C3^\^

- (93P) 115-29-7 cC -enoesullan & 03 9 n
(96P) 1J5-2S-7 ^ ^ndoiull»n . G-C^2\\
(97P) 103J-07-J *ndo»u!far; su.'fate &•£>£& \\_
(«P) 72-20-i enet'in G-G33 ̂ ~
O9P) 7«.21-93-k endrin »ldehvde O- DV/ji^
(10&P) 76-H.-I heoTachlor tf-O1//^
( I01P) J02<-37-3 hcotachlor eooxide G.OJZ Ux
(102P) 319-8t-6 "C-BHC O*Ctlf\~
(103P) 319-S5-7 >ff -BHC D-G(?~?\^
UO*P) 319-86-S <5" -BHC C-O^/ \s~
(105P) 5S-I9-9 V-BHC (lindane) <5/^7 t U~-
(I06P) 531.69-21-9 PCB-12*2 ^«J^ t^

) 10£.L]_4 etnvlbrnzene J<O\A. (107P) 11057-69-1 PCB-125* /.O .^.

1 75-C5-7 metfwtenr chlorioc .T7 2. 'C
) 7<<-X7-3 Chlorornethone
) 7*-3V9 brornom-rthane
) 75-25-2 bromolorm

) 75-27- ii bromotlicliloromcthane
) 75-69-fc fluorotrichlorornethane

"-*•*>•«• c*
J-OU
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