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1.0 BACKGROUND

Higgins Disposal site is located on an active equestrian facility located in
Kingston, New Jersey. The site was in the final RI/FS phase when the New
Jersey Department of Environmental Protection (NJDEP) informed the
Environmental Protection Agency (EPA) that it was refusing to concur on the
selected remedy for the site. The nonconcurrence was due to the previous
sampling event where sampling point TS-1 was identified with elevated levels of
arsenic and lead and the NJDEP felt the proposed remedy was not properly
addressing the issue. The request for the sampling of arsenic and lead was to
assess if the area was contaminated with levels above the NJDEP criteria for
soils.

Sharon Jaffess EPA's Remedial Project Manager (RPM) for the site, requested
that the Hazardous Waste Support Branch provide support in sampling the site.
Thirteen soil samples were taken to determine if the levels of arsenic and lead
concentration exceed the NJDEP's criteria. The State's cleanup criteria for
arsenic is 20 ppm and for lead is 400 ppm when considering residential direct
contact. The thirteen soil sample points were centered around sampling point
TS-1, (see Figures 1&2).

2.0 SAMPLING PROCEDURES

Sampling procedures followed USEPA, Region II, SOP # SS1-96 and the QAPP
for this sampling event, (see QAPP, appendix A). Thirteen soil samples were
collected at a depth between zero and six inches from the surface. Samples
were placed into dedicated stainless steel mixing bowls. The soil was then
homogenized using the same stainless steel spoon used to take the sample.
The samples were then placed into a pre-cleaned sample container. The sample
containers were then sealed and placed in the shipping cooler with ice. Samples
were then shipped to a contract laboratory via Federal Express.

3.0 DESCRIPTION OF EVENTS

The sampling team consisted of Michael A. Mercado and Carlos R. Villafane,
from the EPA's Division of Environmental Science and Assessment, Sharon
Jaffess, the EPA's RPM and Kathleen Kunze of NJDEP. On November 7, 1996
at 10:00 a.m. the sampling team collected thirteen soil samples at Higgins
Disposal Site. By 11:00 a.m. the sampling team had cleaned up and departed
the site. The samples were relinquished to Jennifer Snow-Ashbrook of EPA
region II, DESA. Jennifer Snow-Ashbrook delivered the samples to the Federal
Express office for shipping at 3:45 p.m..

-1-
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FIGURE 2
Sampling Point locations

Configuration of the sampling points at Higgins Disposal sampling event on November
7, 1996.

SP-1 is directly on top of TS-1. TS-1 is identified in Figure 1 on the previous page.

Each point will be five feet away from each other.

N

SP6

SP8 SP2 SP7
(195) (mi) (124)

SP13 SE5 SE1 SE4 SP12
(193) OQ1) (WQfi) (Yfl2) (I9fi)

(199)

SP11 SP3 SP10
(I9Z)

SP9
(122)

(SP=Sampling Points)
(Below the SP in () are the last three digits of the CLP Sample Numbers (i.e.
WOO=MBPWOO).)
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4.0 RESULTS

The results of the laboratory analysis of the soil samples show the highest
concentrations of arsenic to be 3.9 ppm and lead to be 90.3 ppm at sample point
SP-6. None of the soil samples exceeded the NJDEP.'s criteria for arsenic and
lead. Below is a table of the sample points with the concentrations for arsenic
(As) and lead (Pb).

Analytical Laboratory Results

Sample Points CLP Sample Num. Arsenic Level, ppm Lead Level, ppm

EQUIP BLANK

SP-1

SP-1

SP-2

SP-3

SP-4

SP-5

SP-6

SP-7

SP-8

SP-9

SP-10

SP-11

SP-12

SP-1 3

MBPT98

MBPT99(DUP.)

MBPWOO(DUP.)

MBPW01 .

MBPYOO

MBPY02

MBPY01

MBPT91

MBPT94

MBPT95

MBPT92

MBPT97

MBPT96

MBPT90

MBPT93

0.5

3.2

2.8

. 3.7

3.4

2.6

2.7

3.9

2.9

3.3

3.1

2.9

2.5

2.9

2.6

00.4

38.9

29.6

66.9

66.7

50.3

55.9

90.3

67.3

60.6

45.5

66.7

63.7

55.3

69.2
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(Project Quality Assurance Officer's Name) Suzanne Tramontane, Environmental Engineer
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1. Project Name: Surface Soil Sampling at Higgins -Disposal

2. Project Requested By: Sharon Jaffess of the U.S.
Environmental Protection Agency - Region 2, Emergency And
Remedial Response Division (ERRD)

3. Date of Request: 9/30/96

4. Date of Project Initiation: 10/14/96

5. EPA Project Officer: Michael Mercado

6. EPA Quality Assurance Officer: Suzanne Tramontana

7. Project Description: Thirteen soil samples will be collected
at Higgins Disposal Site. The site address is 121 Laurel Ave . ,
Kingston, Somerset County, New Jersey. The site is located on an
active equestrian facility with a small, truck repair shop
situated in the northern corner of the property. The site
sampling map is included as attachment A. The soil samples will
be analyzed for lead and arsenic. All sampling tasks will
conform with the guidelines set forth in the current Region 2
CERCLA Quality Assurance Manual. The U.S. Environmental
Protection Agency, Region II, SQP# SS1-96, Standard Operating
Procedure for the Collection of Soil Samples, will be followed
(attachment B) . A copy of this Quality Assurance Project Plan
will be on site and available for reference during the Soil
sampling.

A. Objective and Scope Statement: The analysis of these
thirteen soil samples will be used to determine if the levels
of lead and arsenic concentration are exceeding the State
limits. During the last sampling event the sampling point
identified as TS-1, was found to contain elevated
concentrations of lead and arsenic. Both were above the New
Jersey Department of Environmental Protection criteria for
soils. The State's clean-up standard for lead is 400 ppm and
for Arsenic is 20 ppm when considering residential direct
contact. The thirteen soil sample points will be centered
around sampling point TS-1, attachment A.

B. Data Usage: Data will be sent to ERRD for incorporation
into the project file. ERRD will be responsible for
informing affected residents, the local health department and
the New Jersey Department of Environmental Protection of
pertinent results.

C. Monitoring Network Design and Rationale: Samples will be
collected at a depth of zero to six inches from the surface.
A total of 13 samples will be collected. See the 'attached
sample location map for approximate sample locations
(attachment A) . The 13 sampling points will cover an area of

-1-
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1002ft. The 13 sampling points will be more than adequate
amount to insuring that if lead or arsenic are present in the
soil, that the contaminated area is delineated.

An environmental duplicate will be collected and a matrix
spike sample will be designated at a minimum of 1 for every
20 samples in each medium sampled. Sampling procedures will
be in accordance with those set forth by USEPA, Region II SOP
# SS1-96 (attachment B).

D. Monitoring Parameters and their Frequency of Collection:

At each sampling location a grab soil sample will be taken
between zero and six inches below ground surface. Each soil
sample will be analyzed for Lead and Arsenic. There will be
13 samples, one environmental duplicate, one matrix spike and
one equipment blank.

E. Parameter Table:

Parameter

Arsenic &
Lead
Arsenic &
Lead

No. of
Samples'
14

1

Sample
Matrix
soil

aqueous

Analytical
Method
CLP contract
ILM04 . 0

CLP contract
ILM04.0

Sample
Preservation
cool to 4°C
inipj, piî a-̂
cool to 4°C
HNOa, pH<2

Holding
Time
6 months

6 months

* Includes QA/QC samples.

8. Project Fiscal Information (Optional): Not included.

9. Schedule of Tasks and Products

Activity

Review and Background
Information

Submit a QA plan

Book samples anticipated to be
collected

Obtain Site Access

Mobilize to Site

Complete Field Work

Date

September 25, 1996.

September 30, 1996

October 1, 1996

Prearranged by ERRD

Ogtobog 15-, 1996

1996

-2-
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Package and ship samples to
laboratory

Prepare Sampling Trip Report

Prepare and submit data
presentation to ERRD

Package at the time of
sampling and will be
delivered by samplers not
later than the next day

Within one week of the
sampling event

Within two weeks of receipt
of validated analytical data
from HWSB

10. Project Organization and Responsibility: The following is a
list of key project personnel and their corresponding
responsibilities:

Sharon Jaffess,
Site Manager

-site remedial project
manager

Michael A Mercado, Superfund Contract -sampling operations
Support Team, Project Officer

Michael A Mercado, Superfund Contract
Support Team, Project Officer

CLP

CLP

HWSB

HWSB

HWSB

N/A '

N/A

HWSB

Michael A Mercado,
Superfund Contract Support Team

Michael A Mercado,
Superfund Contract Support Team

-sampling QC

-laboratory analysis

-laboratory QC

-data processing
activities

-data processing QC

-data quality review

-performance auditing

-systems auditing

-overall QA

-overall sampling project

-health and safety officer

11. Data Quality Requirements and Assessments: The data quality
requirements for CLP are listed in the EPA Contract Laboratory
Program, Invitation for Bids (IFB) .
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12. Sampling Procedures: Sampling procedures will follow USEPA,
Region II, SOP # SS1-96. Samples will be collected using a
dedicated stainless steel hand held auger and/or spoons. The
soil will be put into a dedicated stainless steel mixing bowl.
The sample will be homogenized with the spoons and put into the
pre-cleaned sample container also using the spoons. Once filled,
the sample containers will be sealed and kept on ice at 4°C until
they are delivered to the Laboratory. The decontamination
procedure will consist of a tap water rinse and scrub to remove

, all soil particles. Then the equipment will be scrubbed with
Aiconox solution and rinsed again with tap water, then it will be
rinsed with 10% nitric acid followed by another tap water rinse.
Following this nitric acid/water rinse, there will be a final
deionized water rinse and then the equipment will be allowed to
air dry.

13. Sample Custody Procedures: The samples will be prepared in
accordance with sampling SOP SS1-96 section 2.6(attachment B).

14. Calibration Procedures and Preventative Maintenance: N/A

15. Documentation, Data Reduction, and Reporting:

A. Documentation: Data sheets, field logs, traffic reports,
photographs and chain of custody forms will be kept by the
project manager of each individual site.

1. Field Logbooks: Field Logbooks will be maintain in
accordance with sampling SOP SS1-96 section 2.6.1
(attachment B).

B. Data Reduction and Reporting: The laboratory performing
the analysis will calculate and transfer data to EPA per CLP
protocol.

16. Data Validation: The US EPA HWSB will evaluate data based
on surrogate recoveries, detection limits, instrument calibration
standards and the evolution of the chromatagrams and spectra for
all CLP data using Evaluation of Metals Data for the CLP SOP HW-2
Revision 11, 1/92.

17. Performance and Systems Audits: As according to DESA-HWSB.

18. Corrective Action: Corrective Action will be performed as
required by the project manager in the field and'by the audit
report.

19. Reports: A data presentation will be prepared by the
project manager and submitted to ERRD's RPM in New York.
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1.0 Introduction \

1.1 Purpose

The purpose of this Standard Operating Procedure (SOP) :
is to provide a standardized method for the routine
collection of representative soil samples at hazardous
waste sites. The procedures outlined in this SOP are
in agreement with the Region II CERCLA Quality
Assurance Manual (U.S. EPA, 1989).

1.2 Scope

This SOP provides procedures for the collection of
surface and sub-surface soil samples. Procedures
covered by this SOP include the collection of surface
soil samples using shovels and/or hand trowels and the
collection of sub-surface samples using coring devices
and heavy machinery.

1.3 Definition*
\

BNAs - Base Neutral/Acid Extractable Compounds
CLP - Contract Laboratory Program
BSD - Environmental Services Division
GPS - Global Positioning System
HASP - Health and Safety Plan
OSC - On Scene Coordinator
OSCAR - Official Sample Control and Repository
OSHA - Occupational Safety and Health Administration
PPE - Personal Protective Equipment
QA - Quality Assurance
QAPP - Quality Assurance Project Plan
QC - Quality Control
RPM - Remedial Project Manager
RSCC - Regional Sample Control Center
TAL - Target Analyte List
TCLP - Toxic Compound Leaching Protocol
TOX - Total Organic Halogens
VOA - Volatile Organic Analysis

1.4 Health and Safety Warning*

Adverse weather conditions including cold, heat, and
thunderstorms may be encountered during field sampling
activities. Appropriate precautions will be taken to
minimize any threats associated with such conditions.

Physical hazards (i.e., rough terrain) and biological
hazards (i.e., poison ivy, insects, snakes) may also be
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encountered during field sampling activities.
Awareness of such hazards can help to reduce the risks
which may be associated with them.

Appropriate personal protective equipment (PPE) will be
used in accordance with the site health and safety plan
in order to minimize exposure to harmful site
contaminants and/or hazardous materials utilized during
the sampling event. Only appropriately trained, field
certified personnel will participate in sampling
activities (see section 2.1, Qualifications). All
field sampling personnel will read and sign the site
Health and Safety Plan (HASP) prior to initiating
sampling activities. All applicable U.S. EPA, OSHA,
and site specific safety procedures will be followed
during field sampling events.

If field decontamination of sampling equipment is
required, appropriate protective equipment, including-;
eye protection (i.e., safety goggles) and gloves which
are impermeable to both site contaminants and
decontamination solutions will be worn during the
decontamination procedure.

Special precautions must be taken when power tools
(such as power augers) or heavy equipment (such as
backhoes or drilling rigs) are used to collect sub-
surface samples. The hazards associated with these
activities must be described in the site HASP, along
with the methods which will be used to control them.

Public utility companies will be notified when drilling
or excavation is planned. In New Jersey, this can be
accomplished by placing a "One-Call" to Garden State
Underground at 1-800-272-1000 at least one week prior
to the proposed sampling event. Garden State
Underground will in turn contact public utility
companies. The location of the sampling event,
approximate sample depth, and the date(s) of sampling
must be provided. However, this system is not
foolproof, and samplers should be aware of signs that
underground utilities may be present, such as manholes,
vent pipes, or warning signs. Drilling or excavation
may not proceed until all utility lines have been
marked. This should be verified by the field sampling
team.

When subsurface sampling requires the construction of
excavations such as test pits or trenches, the
following requirements must be kept in mind: 1) Heavy
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equipment should be equipped with a back up alarm, and
must meet the detailed requirements outlined in 29 CFR
1926.602. 2) Field samplers will stay well away from
excavation equipment. Samplers are never permitted
beneath loads handled by lifting or digging equipment.
3) Field personnel must wear hard-hats when working
near heavy equipment.

Field samplers should never enter. a test pit unless it
has been determined that this is absolutely necessary
for the sampling effort. This situation is highly
unlikely, and every effort should be made to avoid it.
In the unlikely event that entry into a pit or trench
is required, very specific OSHA requirements must be
met. Detailing these requirements is beyond the scope
of this SOP. If the entry of a test pit is required,
29 CFR 1926, Subpart P will be consulted and all
applicable requirements will be met,

When the use of power tools is required to collect ;

subsurface soil samples, the following requirements
must be followed:

1) Electric power tools will be either double-
insulated or grounded in accordance with OSHA
requirements .

2) When using pneumatic tools, check that they are
fastened securely to the hose to prevent them from
becoming disconnected.

3) All hoses exceeding M inch in diameter must be
equipped with a safety excess flow valve installed
at the air supply to shut off air automatically in
case the hose breaks.

4) Tools should be properly maintained in accordance
with the manufacturer's instructions.

5) Loose clothing and jewelry, which can become
caught in moving parts, should not be worn when
operating power equipment.

6) Ground fault circuit interrupters must be provided
for any electrical equipment used in the field.

For additional information regarding safety precautions
applying to the use of hand and power tools, consult 29
CFR 1926, Subpart I.
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1.5 Caution*

Caution must be taken to avoid invalidation of sample
results due to improper sample collection or handling.
The following is a list of. problems which could result
in sample invalidation:

• Sample cross -contamination;
• Use of improperly decontaminated sampling

equipment ;
• Failure to adequately homogenize samples (except

samples collected for VGA and TOX analyses) ;
• Homogenization of samples collected for VOA or TOX

analyses;
• Collecting an inadequate sample volume;
• Improper record keeping;
• Failure to maintain chain-of -custody;
• Improper sample preservation;
• Exceeding sample holding time requirements.

1.6 Inherently Governmental Function*

0MB circular A-76 defines inherently governmental
functions as those activities which are "... so
intimately related to the public interest as to mandate
performance only by Federal employees " Such functions
cannot be carried out by contractor personnel .
Contractor personnel performing sampling tasks for EPA
must always clearly identify themselves as contractors
in order to avoid situations in which contractors are
assumed to be government personnel. Contractors may
not collect samples for enforcement or criminal
investigation purposes.

2.0 Field Activities

2.1 Qualification*

Personnel participating in field sampling activities at
hazardous waste sites must meet the following
requirements. All sampling personnel must have
completed 40-hour hazardous materials training and
annual 8 -hour refresher training, and must be enrolled
in a medical monitoring program. Any personnel
required to use an air-purifying respirator during
sampling must have been fit -tested within one year
prior to the date of the sampling event. At least one
person participating in each field sampling event must
be certified in first-aid and CPR.
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2.2 Interferences

Care must be taken when sampling to avoid cross -
contamination of samples. Cross-contamination occurs
when contaminants are inadvertently transferred from
one sample location to another. This can occur as the
result of improper decontamination of sampling
equipment or sloppy field practices. The use of
dedicated sampling equipment will minimize the chances
of sample cross-contamination.

Improper sample collection techniques can result in the
collection of samples which are not representative.
Proper homogenization of samples is required to collect
representative samples. Homogenization procedures are
discussed in more detail in item number 4 of Section
2.5.1, Surface Soil Sampling.

If gasoline powered equipment (i.e., power auger,
generator, etc.) will be used during sampling, special
caution should be used to avoid spillage of petroleum
products in sampling areas or sample transport
vehicles. If possible, petroleum products will be
transported in a separate vehicle (or trailer) than
sample containers and dedicated sampling equipment.

When sampling for organic contaminants', it is important
to select the appropriate organic solvent for use
during equipment decontamination in order to avoid
false positive results. Decontaminated sampling
equipment will be thoroughly rinsed with distilled/
deionized water to reduce the potential for this type
of interference. The appropriate organic solvent should
be identified in the Field Sampling/QA Project Plan.
If there is any uncertainty regarding the selection of
a solvent for use during equipment decontamination,
Regional QA personnel will be consulted.

2.3 Apparatus and Materials

> Approved Field Sampling Plan/Quality Assurance
Program Plan (QAPP).

* Approved Site Health and Safety Plan, including
directions from the site to the nearest medical
facility, phone numbers of the local emergency
contacts (i.e., police, fire, ambulance squad),
and material safety data sheets for any hazardous
materials used on-site (i.e., solvents, acids,
calibration gases for air monitoring equipment).

* PPE as required by the site HASP.
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First Aid kit(s).
Portable eyewash unit (if not available on-site).
Air monitoring equipment as specified in the site
HASP and/or QAPP; calibration gasses and equipment
calibration logs.
Appropriate clothing for anticipated weather
conditions.
Site maps.
Stainless steel hand trowel(s).
Spade(s) and/or shovel(s).
Appropriate tools for subsurface soil sampling
under site specific conditions, these may include:
• Sampling trier, backhoe, auger;
• Power auger (if needed), and associated

equipment such as gas can(s), generator(s),
extension cord(s), etc., depending on the
type of auger used;

• Bucket auger(s), continuous flight (screw)
auger(s), split spoon(s), post hole auger(s^,
tube auger(s) or similar sampling device as;
specified in QAPP;

• "T" handle(s) for auger (if needed);
• Sledge hammer or well ring for split spoon

sampler.
Stainless steel bowl(s) for homogenizing samples.
Stainless steel spoon(s), spatula(s), or scoop(s).
Logbook(s). • * '
Appropriate sample bottles for required analyses.
Sample preservation supplies for aqueous equipment
blanks (HC1, NaOH, HN03, etc.).
Plastic Bags.
Cooler(s).
Ice.
Sample paper work.(i.e., sample tags or labels,
chain of custody, custody seals, field data
sheets, request for analysis, etc.)
Permanent marker.
Measuring tape.
Stakes or survey flags to mark sampling locations.
Compass (if establishing a sampling grid).
Decontamination supplies (decontamination
procedures are discussed in Section 2.3.2).

Appropriate personal protective equipment,
Emergency eyewash solution,
Plastic sheeting,
Galvanized or stainless steel wash tub(s) or
bucket(s)/
Spray Bottles,
Scrub brush(es),

302027



EPA Region II
SOP ft SS1-96
Soil Sampling

Rev. ft 3
Date: 05/20/96
Page 8 of 22

Potable Water,
Non-phosphate detergent,
Distilled/Deionized Water,
Nitric Acid solution* (10% for stainless
steel, 1% for carbon steel),
Organic solvent(s)*,
Collection container(s) for liquid waste,
Aluminum Foil.

* Nitric acid solution is only required if samples
are to be analyzed for inorganics; organic solvent
is only required if samples are to be analyzed for
organic contaminants. (See Section 2.3.1 for
decontamination procedures).

2.3.1 Sampling Equipment Decontamination

Sampling equipment will be decontaminated prior to
use. Appropriate personal protective equipment,
including eye protection (i.e., safety goggles)
and gloves which are impermeable to both site
contaminants and decontamination solutions, will
be worn during equipment decontamination.

An attempt should be made to minimize the amount
of decontamination waste generated in the field.
If possible, waste generated on-s*'ite should be
left on-site and handled along with other site-
generated waste. Waste left on-site must be
properly containerized and labeled. If this is
not possible, enough sampling equipment and PPE
should be brought to the field so that field
decontamination of such equipment is not
necessary. If it is absolutely necessary to re-
use a piece of sampling equipment during a
sampling event, that equipment will be
decontaminated in the field between uses according
to the following procedures:

1. A piece of plastic sheeting will be placed on
the ground or other suitable flat surface.

2. Wash tubs or buckets will be placed on top of
the plastic sheeting in order to collect
liquid waste generated during the
decontamination procedure.

3. Sampling equipment will be rinsed with
potable water to dislodge adhering soil. A
hard bristled scrubbing brush may be used to
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aid in the physical removal of soil particles
from the sampling apparatus.

4. Sampling equipment will be washed with a non-
phosphate detergent solution.

5. Equipment will be rinsed with potable water.

6. Sampling equipment will be rinsed with a 10%
nitric acid (HN03) solution. If a carbon
steel sampler (rather than stainless steel
sampler) is used, a 1% HNO3 solution will be
used to avoid leaching metals from the
sampler. If samples will not be analyzed for
inorganics, steps 6 and 7 can be skipped.

7. Equipment will be rinsed with potable water.

8. Sampling equipment will be rinsed with
pesticide grade acetone, or methanol followed
by pesticide grade hexane. If organic
analysis has not been requested, steps 7 and
8 can be skipped.

9. Sampling equipment will be thoroughly rinsed
with distilled/deionized (D£) water. A
minimum of 5 times the volume used in the
acid and/or solvent rinse will be used for
the final DI water rinse.

10. Decontaminated equipment will be placed on a
piece of clean plastic sheeting or other
designated clean area to air dry. This step
will be conducted in a dust-free environment.

11. Following air-drying, equipment will be
wrapped in aluminum foil.

12. Liquid waste generated during equipment
decontamination will be collected into an
appropriately labeled receptacle, such as a
laboratory disposal bucket (i.e., metal
bucket with HDPE liner used to collect
laboratory waste). When sampling at an
active site, decontamination waste may often
be left on-site in accordance with site
specific procedures.
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2.4 Preparation

Surface soil samples are generally collected using
tools such as stainless steel hand trowels, shovels,
spades, or spoons. Subsurface soil samples may be
collected using a variety of sampling devices,
including hand augers, power augers, split spoons, and
backhoes. The specific sampling apparatus used for
each sampling event will be specified in the Field
Sampling Plan/Quality Assurance Project Plan.

2.4.1 Preparation for Sampling

1. Obtain historical information on the
site and details regarding proposed
sampling.

2. Obtain site maps,'topographic maps,
aerial photographs or other materials .
which may be needed to identify sampling
locations.

3. Determine the extent of the sampling
effort. Identify sampling equipment
needs, sample container requirements,
and other supplies needled to complete
the proposed sampling.

4. Prepare a' Quality Assurance Project
Plan/Field Sampling Plan for the
sampling event.

5. Review or prepare a site health and
safety plan, including a hazard

v analysis of the proposed sampling
activities.

6. Arrange for laboratory analysis of field
samples. Submit an analytical request
to RSCC, who will determine whether the
BSD laboratory can accept the samples.
If the samples cannot be analyzed by the
BSD laboratory, RSCC will arrange for
CLP analysis. Arrangements for sample
analysis should be made as soon as
possible after the sampling event is
scheduled.
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7. Contact property owners at locations
where the sampling event will take place
to assure that legal access to sampling
locations has been granted. This may be
done by the site RPM or OSC, or by the
individual responsible for arranging
field sampling.

8. Pre-clean and decontaminate field
sampling equipment . Prepare as much
sampling equipment as possible in order
to minimize the generation of field
decontamination waste .

9. If sample shipment will be required
(i.e., if samples are being analyzed by
a CLP lab or the site is located too far
from Edison to deliver samples directly
to the ESD lab) , prepare procurement
request'(s) for overnight courier service
(i.e., FedEx or similar).

10 . Any air monitoring equipment required by
the site health and safety plan will be
calibrated and set up prior to sampling.
Monitoring results should be recorded in
a field log book and/or equipment
calibration log(s) .

11. If sub-surface samples are collected, a
sheet of plastic will be placed on the
ground next to the excavation or boring
location. The hand auger, power auger,
soil boring, or excavation will be
advanced to the approximate sampling
depth, periodically removing and
depositing the soils removed from the
hole on the plastic sheet. A stainless
steel or polyethylene measuring tape
should be used to measure the depth of
the boring or excavation.

2.5 Sample Collection

2.5.1 Surface Soil Sampling

Surface debris (non-soil materials such
as gravel, leaf litter, vegetation,
etc.) will be removed from the soil
surface prior to sample collection. In

,„
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some cases, it may be useful to scrape
away surface debris using a shovel or
spade.

2. Soils will be removed to the depth
specified in the QAPP/Field Sampling
Plan using a pre-cleaned stainless steel
shovel, hand trowel, spoon, or scoop.
If a shovel or similar device is used to
scrape away surface debris at more than
one sampling location, a thin layer of
soil will be scraped away and discarded
using a decontaminated sampling device
prior to sample collection in order to
avoid cross-contamination.

3. Soils to be analyzed for VOAs or TOX
will be placed directly into appropriate
sample containers without homogenizing;,
the soils. Samples for these analysesv
should be placed in sample containers so
that no head space remains in the
container. Soils for analyses other
than VOA or TOX will be placed in a
stainless steel mixing bowl or pan and
thoroughly homogenized as outlined below
using a stainless steel hand trowel,
spoon, or scoop and placed in
appropriate sample containers. Sample
container requirements for standard
analyses are summarized in Table 1..
NOTE: Rocks and organic debris (i.e.,
vegetation) should be removed from the
sample if they are not considered part
of the sample matrix.

4. Samples should be homogenized using the
quartering method, as outlined in the
U.S. EPA Region II Quality Assurance
Manual and ASTM Standard C702-87. All
soil should be scraped from the sides,
corners, and bottom of the pan into the
middle for initial mixing. The sample
will then be divided into four quarters
and each quarter moved to the edge of
the pan. Each quarter will be mixed
individually, then scraped back to the
center of the container and the entire
sample mixed again.

'. • < 302032
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5. If the QAPP calls for the collection of
grab samples, soils will be placed into
the appropriate sample containers for
the requested analyses after
homogenization (except for VOA and TOX
samples, which will be collected prior
to homogenization). Sample container
requirements are outlined in Table 1.
If the QAPP calls for the collection of
composite samples, the soils from the
first location or interval will be
retained in the homogenization
container. Soils from the subsequent
location(s) will be added to the
homogenization container and thoroughly
homogenized as described in item number
4 of this section. The sample will be
homogenized following the collection of
soils from each location or interval
making up the composite. Each aliquot
making up the composite sample must be
of equal volume. After soils from all
locations making up the composite sample
have been collected and homogenized, the
soils will be transferred to appropriate
sample containers for the required
analyses. NOTE: Composite samples
cannot be collected for VOA or TOX
analysis.

6-. During the course of the sampling event,
QA/QC samples must be collected in
accordance with the QAPP/Field Sampling
Plan. Minimum QA/QC sample requirements
are summarized below:

One blind duplicate sample will be
collected for every twenty (20)
field samples collected. This
sample will be assigned a unique
sample identification number.

Sufficient sample volume must be
collected for laboratory QA
samples, consisting of the matrix
spike/matrix spike duplicate
(MS/MSD) for organic analyses and
matrix spike and analytical
duplicate for inorganic analyses.
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For most analyses, the standard
sample volume provides sufficient
material for laboratory QA/QC
purposes. For VOA samples, 3-40 ml
vials should be filled for
laboratory QA/QC analyses. The
sample(s) selected for laboratory
QA/QC should be clearly identified
on the field paperwork, otherwise,
the laboratory will generally
select a sample at random.
Laboratory QA/QC samples should be
designated at a rate of 1 per 20
field samples.

Equipment (rinsate) blanks will be
collected as described in the QAPP.
Instructions for the collection of
equipment blanks can be found in •
Section 3.0. Sample container and
preservative requirements for
aqueous equipment blank samples are
summarized in Table 2.

A distilled water blank may be
required to demonstrate sample
container cleanliness and that
equipment decontamination was
carried out using analyte-free
water.

2.5.2 Sub-surface Soil Sampling: Augers

Augers can be used to collect subsurface soil
samples from near the soil surface or from a
greater depth. Depending on the depth of the
sample and the characteristics of the soil,
the use of a power auger or drill rig to
advance the boring to the de,sired sample
depth may be warranted. Procedures for
collecting the sample once the desired depth
has been reached are summarized below:

1. After the desired sampling depth has
been reached, carefully remove the hand
or power auger which was used to drill
the boring from the hole, x Remove any
loose soil which has accumulated in the
base of the boring with a bucket auger
or similar device. Place this soil on
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the plastic sheeting next to the hole.

2. After the .loose soil has been removed
from the hole, prepare a decontaminated
auger or similar sampling device (as
specified in the QAPP) to collect the
sample. Attach the auger head to the
appropriate number of extension rods to
reach the base of the borehole and
attach the "T" handle to the other end.

3. Insert the sampling device into the
borehole, being careful not to dislodge
soil from the sides of the boring.

4. Advance the auger to the appropriate
depth by applying pressure while turning
the T-handle in a clockwise direction.
When the auger has been advanced to the
desired depth, carefully remove the *>"
sampler from the hole. Collect the '-.
desired sample(s) as specified in
Section 2.5.1.

5. Abandon the borehole by backfilling with
the removed soil.

2.5.3 Sub-surface Soil Sampling: Split Spoon
Sampler

A split spoon sampler is used to collect
undisturbed soil cores 18 to 24 inches in
length. These cores may be used to gather
geological information or for chemical
characterization. A series of consecutive
cores may be collected, or a hand or power
auger can be used to drill a hole to the
desired depth before sampling. Split Spoon
sampling procedures are outlined below:

1. Align both sides of the sampler, screw
the bit onto the bottom, and the head
piece onto the top.

2. Using a sledge hammer or well ring,
drive the sampler into the soil. Avoid
driving the sampler past the bottom of
the head piece, or compression of the
sample will result.
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3. Withdraw the sampler and open it by
unscrewing the bit and head and
splitting the barrel. If a split sample
is required, use a decontaminated
stainless steel knife to split the core
in half longitudinally.

4. If undisturbed cores are required,
transfer the contents of the sampler to
appropriate sample containers, label,
and seal tightly. Collect soils for
chemical characterization as outlined in
Section 2.5.1.

2.5.4 Sub-surface Soil Sampling: Test Pit or Trench

1. Using a backhoe, a test pit or trench is
excavated to the desired sample depth.
Note that trenches exceeding five feet?
in depth must be sloped or protected by
a shoring system as required by OSHA !
regulations if the pit will be entered^

2. If the sample is to be collected from
the vertical face of the pit, use a
shovel to remove a 1- to 2-inch layer of
soil from the area to Kfe sampled.

3. Using a decontaminated trowel or coring
device, collect the sample at the
desired depth. In many cases the sample
can be collected directly from the
backhoe bucket. Collect samples for
chemical analysis as outlined in Section
2.5.1.

2.6 Sample, Data, and Record Management
rl. The sampling location, time of sample collection,

-'•>-. and any field observations should be recorded in a
•vv field logbook and/or on field data sheets.

Section 2.6.1 discusses logbook record-keeping in
more detail. The sampling location should be
estimated on a site map or in a sketch in the
field logbook. If more precise identification of
sample locations is required, GPS may be used to
record sample locations or sample locations may be
surveyed.
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2. Samples will be labeled with the appropriate BSD
laboratory information or CLP sample labels and
placed in a cooler with wet ice.

3. Samples which are shipped to a CLP laboratory for
analysis will be prepared according to the
following procedure:

The cooler(s) in which the samples will be
shipped will be lined with a plastic bag and
filled with vermiculite or other absorbent
packing material.
Ice will be sealed in plastic bags and placed
in the sample cooler(s). Enough ice should
be included to maintain a temperature of 4°C
during sample shipping.
Each sample container will be labeled with a
CLP sample number, provided by RSCC. Sample
labels should be covered with clear plastic^
tape to protect them during sample handling)
and shipping.
A custody seal will be placed on each sample
container overlapping the container and lid
and covered with clear plastic tape.
Each sample container will be placed in a
plastic bag and the bag will be sealed.
Sample containers will be placed in the
cooler in a manner to prevent breakage during
shipment.
When sampling is completed for the day the
laboratory copies of the CLP Traffic
Report/Chain of Custody Form will be sealed
in a plastic bag and taped to the underside
of the cooler lid. This task should be
completed just prior to sample shipping. The
top two copies of this form will be removed
and retained by field sampling personnel.
The pink copy will be mailed to the Contract
Laboratory Analytical Support Services office
in Alexandria, VA within five (5) days of
sampling, and the top copy will be submitted
to RSCC along with the CLP sampling trip
report.
If necessary, additional bags of ice will be
placed in the sample cooler before shipping.
The cooler will be sealed with packing tape.
Custody seals will be placed on the cooler
overlapping the cooler and the cooler lid,
and clear tape will be placed over the seals.
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Samples will be shipped to the CLP laboratory
via overnight courier within 24 hours of
sample collection.

4 . Samples which are to be analyzed by the BSD
laboratory in Edison will be prepared as follows:

A field data sheet will be completed for each
sample collected.
Each sample collected will be assigned a
sample identification number corresponding
with the field data sheet for that sample.
Each sample will be labeled with the sample
identification number, site name, sampling
location, sampling date and time, analyses
requested, sample type (grab/composite) and
sample preservative (if applicable) .
Chain of Custody and Request for .Analysis
forms will be completed for each group of
samples delivered.
When all sample paperwork is completed,
samples. will be signed in at the OSCAR
station.
If samples are returned to the EPA facility
later than 5:00 p.m. and custody of the
samples cannot be relinquished, custody seals
will be placed on the sample*' cooler, and the
cooler will be stored in a secured area until
the samples can be signed over to the OSCAR
station.

2.6.1 Field Logbooks

A field logbook should be used to record
activities which transpire during a sampling
event. The field logbook may include some or
all of the following information:

+ Names of field sampler (s) and other
individuals present during sampling.

* Field observations including soil
characteristics, and evidence of
contamination such as visible soil
staining, stressed vegetation, etc.
Weather conditions.
Information regarding the calibration of
air monitoring equipment . x
Results of any air monitoring conducted.
Sample location identifications.
Sketch map of sampling locations.
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* Date and time of sample collection.
> Number and type of sample bottles used

and sample identification numbers.
* Type of sample collected (grab or

composite).
> Parameters requested for analysis.
+ Details regarding QA/QC samples,

including time and date of collection,
sampler name(s), number and type of
bottles and sample numbers, and
preservatives used.

3.0 Field Quality Control

Quality control samples are required to verify that the
sample collection and handling process has not affected the
representativeness of the samples or the quality of the data
produced during sample analysis. Quality control sample
requirements may differ depending on whether samples are
submitted to the BSD laboratory or to a CLP laboratory for
analysis. All field quality control samples will be
prepared exactly as regular investigation samples with
regard to sample volume, containers, and preservation. The
number and type of QA/QC samples required should be outlined
in the QAPP/Field Sampling Plan.

At a minimum, one blind duplicate sample wfll be collected
for each group of twenty (20) field samples collected.
This sample will be assigned a unique sample identification
number. The purpose of the blind field duplicate is to test
the reproducibility of laboratory data.

The collection of equipment blanks, also referred to as
rinsate blanks, may be required by the QAPP. Equipment
blanks are used to demonstrate that sampling equipment has
been properly cleaned and that no cross-contamination of
samples has occurred resulting as the result of improper or
incomplete decontamination of sampling equipment. If
equipment blanks are required, each type of sampling
equipment used will be evaluated. One rinsate blank will be
collected during each day of sampling, or for each
decontamination event, for each type of analysis requested.
If all sampling equipment was decontaminated in advance of
the sampling event, only one rinsate blank may be required.
The equipment is collected by pouring a stream of
demonstrated analyte free distilled/deionized water over a
piece of sampling equipment and collecting the water in
appropriate sample containers. For all analyses except
VOAs, a combined equipment blank can be collected by pouring
the analyte free water over each piece of equipment and
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collecting the water into a' single sample container. For
VOA analysis, a separate set of sample containers must be
used for each piece of sampling equipment. Sample container
and preservative requirements for aqueous equipment blanks
are provided in Table 2.

4.0 References

United States Environmental Protection Agency. 1989. Region II
CERCLA Quality Assurance Manual. Final Copy, Revision 1,
October 1989. Edison, New Jersey.

United States Environmental Protection Agency. 1991. Compendium
of ERT Soil Sampling and Surface Geophysics Procedures,
Office of Solid Waste and Emergency Response, Washington,
B.C., January 1991 EPA/540/P-91/006, OSWER Directive 9360.4-
02.
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Table 1
Sample Volume/Container Requirements for

Standard Soil Analyses
ANALYSIS

VOAs

BNAS,
Pesticides/
PCBs

TAL Metals
and/or Cyanide

SAMPLE CONTAINER

CLP Requirements
1-120 ml glass vials OR 2-40 ml glass vials
(with septa) ; 3-40 ml vials should be filled
for 1/20 samples for lab QA/QC purposes
(MS/MSD) ; double volume required for 1/20
field samples (field duplicate) with unique ID
number assigned to sample and field duplicate.
1-8 oz. OR 2-4 oz. glass jars with teflon
lined lid(s) ; double volume required for 1/20
field samples (field duplicate) with unique ID
number assigned to sample and field duplicate.
1-8 oz. OR 2-4 oz. wide-mouth glass jars:
double volume required for 1/20 field samples
(field duplicate) with unique ID number
assigned to sample and field duplicate.
BSD Laboratory Requirements

VOAs

BNAS,
Pesticides/
PCBs,
Herbicides

Metals

2-40 ml glass vials (with septa) ; 3-40 ml
vials should be filled for l/2t) samples for
lab QA/QC purposes (MS/MSD) ; double volume
required for 1/20 field samples (field
duplicate) with unique ID number assigned to
sample and field duplicate.
1-8 oz. wide-mouth glass jar with teflon lined
lid per sample; double, volume required for
1/20 field samples (field duplicate) with
unique ID number assigned to sample and field
duplicate.
1-8 ounce wide -mouth glass jar per sample;
double volume required for 1/20 field samples
(field duplicate) with unique sample ID number
assigned to sample and field duplicate.

Note: Contact Laboratory and QA personnel to determine sample
container requirements for analyses not included in this table.
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Table 2
Sample Volume/Container Requirement* for

Aqueous Equipment Blank*

ANALYSIS

VOAS

EN A3,
Pesticides/PCBs

TAL Metals

Cyanide

SAMPLE CONTAINER

CLP Requirement* '
2-40 ml VOA vials
with septa
4-1 liter amber glass
bottles with teflon
lined lids
1-1 liter high
density polyethylene
(HDPE) bottle
1-1 liter HDPE bottle

PRESERVATIVE

HC1 to pH < 2

Cool to 4° C

HN03 to pH < 2

NaOH to pH > 12 1
: - . . . ' • : -•• ' '. : : -.' '• : :: . • :•'• . • . ' - '. - '^i' . ^*^:.: •::-^---- •;-••.:.. - ' -. . *••

' : v . : - •:•.•• :•' :; V -.-rfŜ rLiâ itofcipi taqttir̂ ^ — *
VOAS

BNAs, Pesticides/
PCBs, Herbicides

TAL Metals

Cyanide

3-40 ml VOA vials
with septa
1-1 liter amber glass
bottle with teflon
lined lid
1-1 liter HDPE bottle
1-1 liter HDPE bottle

HCL to pH. < 2

Cool to 4°C
4

HNO3 to pH < 2

NaOH to pH > 12

Note: One equipment blank should be.collected for each type of
analysis requested on each day that equipment is decontaminated.
If all field sampling equipment is decontaminated ahead of time
and will not be re-used during a sampling event, one equipment
blank can be collected for the entire event.

If sampli
decentam
on each

êquipment is not dedicated (i.e., it will be
ed and re-used), equipment blanks should be collected
vthat sampling equipment is decontaminated.
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Configuration of the sampling points atHiggins Disposal sampling event on November 7, 1996.

- - .
SP-1 is direcdlPrap of TS-1 . TS-1 is identified in Figure 2-6 on the following page.

•*jf$*<&£.+*. •- -•:•.

Each point will be five feet away from each other.

SP8
(1215)

SP6
O2D

SP2
(W01>

SE2
024)

SP13
023)

SPS

SPll

SPl
(WOW
022)

SP3
Oflfl)

SP4 SP12
O21D

SP10/
022)

SP9
O22)

(SP=Sampling Points)
(Below the SP in 0 are the last three digits of the CLP Sample Numbers (i.e. WOO=MBPWOO).)
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Appendix B, Laboratory Report
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Inorganic Trtrfflc Report
ft CheTn of Custody Record

(For Inorganic CLP A&rfysts)

Case No.

COrreopondkw
(XPOrgante
Sample No.

6. Matrix
(Ertfar
/n Column A)
I.Surtaoa Water
2. Ground Water
3.Laact»te
4:Rak)OC
B.SolVSedlmarit
6.0l(Hidhonry)

Page

Data/Tkna

Sampte(8) to be Used for Laboratory QC Additional Sampler Ngnaturati

7. Preservative
' (e"r*r *.i In Column 0)

.
2.HN03
3-NaOH
4.H2804

~

N. Not praMrvod

[Chain of Custody Seal Numberjs)

CHAIN OP CUSTODY RECORD
Received by. (Slgnaturw)

<£>

Received by: (Slgnatun) Relnquisried by: (Stgnttun)

RaHnqUtohad by: (Signature) Date /Time Received for Laboratory by:
(Signature)

Date/Time Remarks Is custody seal Intact? Y/N/none

91

OWTRIBUTr' , Orawi - R l̂on Copy Pink - CLASS Copy
j WMt« - Ub Copy tor Hvtura to R*gton Vvllow - Lab Copy for Rotum to V \

EPA Form 9110-1 SEE REVERSE FOR ADDITIONAL STANDARD INSTRUCTIONS
•SEE REVERSE FOR PURPOSE CODE DEFINITIONf x

3646<



?t|hora>fitc Drtffflc Report
ft Chain of Custody Roco
_ (For Inorganic CLP AJWygte)

7. Pr«s«rvatlva
(Enter
m Column D)
1.HCI

ampler (NttrwJ

S.NtOH*
4.H2&O4
5.
6 Ice
7. Oth* ap

In Column D)
N. Not prmarved

NotvSupeitund

STpurpose* &*

_PRP *W

8empto(8)tobeUi»lfor SMI Numb»r<8)

by: {Signature) Received by: (Signature) Relnqutehed by

ReNnqOiehed by: (Signature) Received for Laboratory by: Remarks It custody seal intact? Y/N/none

QrMn - Region Copy Pink. CLASS Copy
Whlt» - L*b Copy for Return to Region Yellow - Leb Copy for Return to CU,

SEE REVERSE FOR ADDmOMAL SrANOARO INVT
SEE REVERSE FOR PURPOSE CODE DEFINITIONS
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RECORD OF COMMUNICATION

TO:

Region II E5AT, RSCC

SUBJECT: QUALITY ASSURED DATA

MESSAGE:

PLEASE SIGN BPIQW IN ACKNOWLEDGEMENT OF RECEIPT OF THE FOLLOWING AND RFTLTLV
ONE COPY OF THIS RECORD OF COMMUNICATION TO THE RSCC • REGION II

REPLY BY:

SIGNATURE: DATE:

DATE RECEIVED BY RSCC
cc: EPA Task Monitor

ESAT Manager
file
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RECORD OF COMMUNICATION
REGIONAL SAMPLE CONTROL CENTER

DATE: l
SUBJECT: CLP Dam Package for Quality Assurance Review <V " -

FROM: RSCC/ESAT
TO: Haoif Sheikh, Hazardous Waste Support Secrion

Attached is the following INORGANIC Data Package to be reviewed for Quality Assurance

SITE HI&OMS T>i$p/L/m&L Ay CASE*
CONTRACTOR U56M __________ ^SAMPLES ___________ MATRIX

//•/ _____
PHASE ftft /

LAB VL V^# ________ FRACTION

REGION H RSCC DATA TRANSFER LOG

Relinquished By Received By

Signature Date/Time Signature Date/Time

(over for instructions^ revised 7/96
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SAMPLE DELIVERY GROUP (SDG)
TRAFFIC REPORT (TR) COVER SHEET

j_ Lab Nome: Columbia Analytical

Lab Code: COLUMB Case Ho.:

Contract No.: 68-05-0135

SAS No.:

Full Sample Analysis Price in Contract:

First Sample in SDG: MgpTQp
SDG No.(Lowest-EPA

Sample Receipt Date:

Sample Number in first
shipment of samples
received under SDG)

Last Sample in SDG:
(Highest EPA Sample
Number in last
shipment of samples
received under SDG)

(MM/DD/YY)

Sample Receipt Date:
(MM/DD/YY)

EPA Sample Numbers in the SDG (listed in alphanumeric order)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Note: There are a maximum of 20 field samples in an SDG.

Attach Traffic Reports to this form in alphanumeric order
(i.e., the order listed on this fora).

4-—
Sample Custodian Date

25136-
—00162
302050

Computer file naae: TR2



STANDARD OPERATING PROCEDURE Page 1 of t

Title: Evaluation of Metals Data for the Contract Laboratory Program
Appendix A.2: Data Assessment Narrative

Date: Jan. 1992
Number: HW-2
Revision: 11

I case*

SDG#
Contractor i

25136

MBPT90

USEPA/RA

Site:

Lab:
l»»t«w»ri

BIGGINS DISPOSAL

COLUMB

C. M. Alaimo/ESAT

Soil:

Water:
Otbflri

14

01

A. 2. 1 .Val ida t ion flags -The following flags have been applied in red by the data validator and
mist be considered by the data user.

J - This flag indicates the result qualified as estimated.

Red-Line - A red- line drawn through a sample result indicates unusable value. The
red-lined data are known to contain significant errors based on
documented information and must not be used by the data user.

Fullv Usable Data- The results that do not carry "J" or "red-line" are fully usable.

Contractual Qualifiers- The legend of contractual qualifiers applied by the lab on Form I's is
found on page B-20 of SOW IIMH.O

A. 2. 2. The data assessment is given below and on the attached sheets.
This package consists of fourteen soil and one equipment blank collected on 11/07/96 from the
Higgins Disposal site for TAL metal analysis. Sample MJPT98 was identified as the field

uipment blank and as per Mr. Mercado samples MBPT99 /MJPMM) were a field duplicate pair. All
a lysis was performed wi thin holding t imes. QC was performed on soi 1 sample KBPT90.

CSF
Sample tags and trip report were not included in this package. In addition, the a i r b i l l was not
s igned.

MATRIX SPIKE REOCVERY

For Sb (33.7%), the % matrix spike recovery fell between 10-74% therefore all associated data
were es t ima ted.

J--->Sb in &BPT90-->97, N*PT99, KBPWOO, NBPWl, MBPYOO--X)2.

FURNACE PC

In the furnace run for Se, several analytical spike recover i es were out s ide the. acceptable limit,
therefore the effected data was estimated.

J--->Se inMBPT94, VBPT96, &BPT97, !«FT99, KBPMM), KBPW1, KBPYOO, VBPYOl &M3PY02.

K̂ OCNT/ftflNATICN

Although the field blank had Fe results greater than the CRDL no action was taken since all
associated data were greater than Sx the contaminate value.

% TOTAL SOLIDS
The % total sol id for sample KBPT91 (47.2%) was <50% but >10%. therefore al I associated data not
previously qual i f ied were estimated.

*--->* II metals not previously qualified inMJPT91.

302051



STANDARD OPERATING PROCEDURE Page 2 of «

Title: Evaluation of Metals Data for the Contract Laboratory Program , Date: Jan. 1992
Appendix A.2: Data Assessment Narrative ;J Number: HW-2 _^

f- Revision: 11

A.2.3. Cont ract-Problems/Non-Compl iance

Upon examining Form VI , it was determined that the qualifier *** for Pb was not applicable,
therefore this notation should be removed from the Form I's.

NM3 Reviewer: Date:

Date:___lL±lj_2C o n t r a c t o r Rev iewer :

Ve r i f i e d by:__ _______
57gnature

302052
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Evaluation of Hrtali OaU for th«
Data: Jan. 1992

*-2
: U

(SO Report)

of UhcoTtroll«d
c tnc t Uboratory Data

«ast*

OLSZND.

hardccpi«3 (laboratory and th« quality assunnct and

SO Sarpl* No.:

Cere. 4 Hatrbc:

I t S
Data
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OPCIUTtNC fHOCEDURX

rule C»«lu«tlo« «f MrUti D«U f«r fe
Coot/id Lik«mlof7 Fro(n«
AppcndU A.4: M»I1I«| U»f f»r DtU

4 4

H«»Ur. HW-2

PfQ VUTITNC LIST FOR DATA

(KO)
t

M.VU 0m

CSVA bj* 0 BSD

(117) U1<OU
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O»f«y. Ovititfi. US Tav VIM
ETC C«<M«. EMS. C«IM. IO4

URf A !Up« m (OU.)

En. tax, ruu

Of Swiffc Out

IU.TA1/ENQ ANAOOMADIAK ViO,

Chr,B mis

»
a»!

WA
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Title: Evaluation of Metals Data for the
Contract Laboratory Program
Apendiac A.6: CLP Data Assessment

"•"' Inorganic Analysis

Page: ̂  of
Date: Jan. 92
Number: HW-2
Revision: 11

CASE NO . ; -i
LABORATORY!

3DG»! H & ? ~

SOW«; ILM04.0

DPO; ACTION

M:

INORGANIC REGIONAL DATA ASSESSMENT

y- SITE!

L-.-Vs NO. OF SAMPLES/MATRIX: WATER, I SOIL

REVIEWER (IF NOT ESDI ;

REVIEWER'3 NAME! C ^ '

FYI COMPLETION DATE!

DATA ASSESSMENT SUMMARY

Region II

Holding Times
Calibration
flanks

ITics
LCS

Duplicate Analysis
Matrix Spifca
MSA

Serial Dilution
Sample Verification
Other gc
Overall Assessment

ICP

CJ

1

AA

c

1

MERCURY

G

N/A

-N/i.

N/A

N/A

CYANIDE

LA

N/A

N/A |

N/A

N/A

/
Y

O * Data has no problems/or qualified due to minor problems.
M » Data qualified due to major problems.
Z = Data unacceptable.
Z - Problems, but do not affect data.

ACTION ITEMS:
AREAS OF CONCERN:
NOTABLE PERFORMANCE:

302055



STANDARD OPERATING PROCEDURES

Title: Evaluation of Metals Data for the
Contract Laboratory Program
Apendiat A.5: CLP Data Assessment
Summary Fora (Inorganics)

Page t of
Data: Jan
Number: HW-2
Revision: 11

CLP DATA ASSESSMENT SUMMARY FORM

TYPE OF REVIEW; INORGANIC DATE: ) /(, /ft CASE I: 2 -fl }> *-

SITE: ^-yi '"^ i^ijlosU LAB NAME; C aL~Va

REVIEWERS INITIALS; CHA NUMBER OF SAMPLES: WATER, I SOIL

ANALYTES REJECTED DUE TO EXCEEDING REVIEW CRITERIA:*

1X3

ICP XI C

Furnact AA

M«rcury

Cyviid*

Total

ANALYTES FLAGGED AS ESTIMATED (J) DUE TO EXCEEDING CRITERIA FOR:*

ICP

Flaw AA

Furrvc* AA H
Harcury

Cywiid*

Total

Note: Asterisk (*) indicates additional exceedances of review criteria.

302056



U.S. ERA - CLP
EPA SAMPLE NO.

Lab Name: ^- C \ ^ ~-h c\ r\^i.\,,-l,

Lab Code: C C 1_Y Y\ v^ Case No.: lv\ 3 ^

Matrix (soil/water): Sc \ v__

% Solids Sample: *] 1 • U

6
FIELD DUPLICATES

SAS No.:

Contract (,

SDG No.:

1

i -kv -cc j , -
n&i>r?c

Level (!ow/med): | c -

% Solids Duplicate: 7(».-1

Concentration Units (ug/L or mg/kg dry weight): /"TV
Action Sample (S)

Analyte Limit
! ' Concentration

C

Aluminum let"?, i .J - \HuH. i JOoe
Antimony ' il i ^ i ̂  <XG
Arsenic 3 o I 1 . 4 I \a <J
Barium Hoc, i i s ^ > M i - S C »
Beryllium \c \ . << w xM
Cadmium • '1 .). ^ % n.

V.'.

o>
rs
I, V

Field Duplicate (D)

Concentration
*-\ o GVI

Ii
. S'oc1 o
. "} •VAX'

\o. ^ s >. c
i %•)' . *Ti o X~

I II

RPD DIFF

o^
i{ j .Tyvol

fS II !1 ». ̂ cx'1
i^M s «.! l Pj_
^ . u » 'J 1

(~ um \ c c C c I ^ v x ^ - S c o c j :i ^.O% i.̂ . S Cc C
k^ .̂Tlium ' \ Oc~le : "13, 1 -̂C O il 1 1 . -i M a >T
Cobalt \oc X3 u i. s^ S.
Copper i vcc"i, i 1 2>.\ . L^ tC
Iron ICL"?. V L UM l . coo c
Lead i i c '_"> j <! i S"O c> ii. o
Magnesium t o t c ^ - U M *1 *i b c e ^
Manganese ' icCK (*XWS .uso0

Mercury |o<-7 t H-^U^H
Nickel v- il̂ i,i(.c
Potassium \o ict. ^ \v.i.i.ccc
Selenium ! \o ii l,1Ol^_
Silver j_O ^.^^ 3 (,
Sodium ! \0 .-co ' l^V s"t, oc
Thallium ' xi-> il C.S"S-Vi
Vanadium : \ o C '[_ 1 1°! . ̂  M LN

Zinc ii \oc- 1,,;; -i^.Ji^i0
Cyanide l! II

1 i

Oi
(s
(Vj

ii

(̂

^>" 1 1 ̂  0
l'%_^ IMJ>

V H ^\" H - S"̂ C <^
T i 1 . ̂  IM c

VM °| ^ . L, 0 O O
5"11 . Sso o

VJ^

^
.

: C^lX")l

• —— ll - —— '
'Mouj.iocu

"b-3> i!
ii i.rv»ci

\ i \
\. S

II 115.% 1
;i S&v0 1

I' 1.M II
"1 , t T X i- ; \u.^

4 •^ • i o S s"
,3oSt..JvCu4 — ttf ft 1

i.C'l?^ i > n ix

^ ii j.^">5<
-^ '1 H*1V.iw^1
Vi l| l! c ,iS\\

i . S 3 1 x i & i| | o . V, ̂
\-s"i^. uToo (S 11 i ^S l̂

O . *. I 0 ̂  & II ij 0 .u "^
1 \ v, (^4 (. <
l u . n 3 x \"

I
1!

o-^KXi

ii

U M

1
ii

F1 P
i

CV H
II

F
P :

'i P
i F

•1 P
: P
1 NR

l)

FORM VI - IN /,,-

1. »» 30205'



U.S. EPA - CLP

» L, 6
DUPUCATES

EPA SAMPLE NO.

Col ^ -_ab Name:

_ab Code: C O L 0

.^l o vC"> Contfact

CAM No. SASNo.: SDG No.:

Matrix (soil/Water):

•'. Solids Sample:

Lavel (low/mad):

% SolidsDuplicata: *7o.V

Concentration Units (ug/L or mg/kg dry weight): J^A / /_

Anar/te

Aluminum
Antimony

i Action
! Limit

' ^ <-7.
I

Sample (S)

Concentration
C

Field Duplicate (0)

Concentration
}•; \i "» • 1 T "i 4 ' '1 "ST M 1 1 . i n ^

1 | i. JLM S S U !l 13. JLci^(i
Arsenic xo • t (9 o c i i &
Barium
Beryllium
Cadmium
Calcium
Chromium

! ^rc
iCi

i
ic Co ~

1 * 3 . M X * ^ ^

C

(A
(•̂
fi

0 . 1 ° ^ T B>li i . O l ' i 1 ? f t
3 c; c; 0 0 V> || ^ QOOV | 0^

1 1 IM 3 • *i i o o ; !(. ^35 . VS1! 9
ICcT7a !i (, 1 . 1 C H <t ll Ll. . *-> 7 1

Cobalt S"c 1<" o^ ^° ft
Copper
iron
Lead
Magnesium

, CLOt '

\oii~7.
\Co~^.

'.C 0 C 0

j C, 1 . ^ (e ^*i

M H l b ^ . J - ^ S x "
I w i.. uc o o

"1\X*. . 43 c 1
Manganes* \^CI. " U3f. 'i '̂-i
Mercury c.^ o. ^T4 r
Nickel %o 33-33H S
Potassium
Selenium ' '
Silver

1 o CC C

1
I "t*. ^ . J.TO O

< M*i *t ^
1 . L CC |

Sodium " ic ee c 'j |MO U . t*2k^"°
Thallium ll Q ^ qc, c^
Vanadium ;
Zinc ;
Cyanide !

1

I •» O ' 1 \t • 1 1 H S
\rt(j"?. 'i 1 3 r. ^4 vj ^

II
ll

JLV..JTTI

'f&iiU, Ht.1?^
! ^| ^ cj <^ ̂  9

(. T ̂  . T ̂  -\"C
T 3 T T >f H ^

(̂

, C . ' 1 i"! ! Q
f^
e>

1 1
u
a(j

S3. 134 S
* TS"JL. O(, \O

1 . H'n't ^
^ , ( ,OC \

1 IL 1 . S».H f
C . M^t S<\

113, 4 0 * S

(̂

RPD

1.3

DIFF Q

1

c,"r>H
I.XT^ll

' o.1»-s^
—— —— ll -^—

cj.C

3.4.*!
\1.̂
*i .c

U-N

Uo^.Oiel

M

1 > <
ll

3 jio\

^UVMSlI

io. \oa».
|[o.C;ec\

b '1 BH.. *^oi
U
VX

|̂ >
U^

1 (» V O o t

— II —
_ 1

- ——

—
mirrjci

—
v^.lic0

4A

ii

i
j|

f
CV

lj

1

P
» F 1
'! P

P
i! NR
•i

FORMVI -IN
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OPERA7DC PROCEDURE Page 2 of 34

Title: Evaluation of Metals Data for the Date: Jan. 1592
Contract Laboratory Piuyiam Nunfcer: W-2

Revision: 11

2.1.5 Data Review Log; It is reccmmended that each data reviewer should maintain a leg of
the reviews carpieted to include: a. date of start of <•*«? review

b. date of completion of case review
c. site
d. case muter
e. contract laboratory
f. nutfcer of samples
g. matrix
h. hours worked
i. reviewer's initials

2.1.6 Tf1*f*rTW Firmrl Trg - the data reviewer should enter the bare facts of
inquiry, before initiating any phone conversation with CLP laboratory.
After the case review has been completed, nail white copy of Telephone
Record Log to the laboratory and pink copy to SMD. Pile yellow copy in
the Telephone Record Log folder, and attach a xerox copy of the Telephone
Record Log to the corpleted Data Assessment Narrative (Appendix A.2).

*

2.1.7.1 ifccn completion of review, the following are to be forwarded to the Regional
Sample Control Center (RSCO located in the Surveillance and Monitoring Branch:
a. data package
b. completed ***** assessment checklist (Appendix A.I,original)
c. SMD Contract Compliance Screening (CCS)
d. Record of Ccrai&nicaticn (copy)
e. CLP Rfianalysis Reqjest/*eprcval Record (original * 3 copies)
f. Appendix A. € (original).

2.1.7.2 Forward 2 copies of completed Data Assessment Narrative (Appendix A.2)
along with 2 T"1*? of the Inorganic Data Assessment Item (Appendix A.6) and
Telephone Record Log , if any,: one each for appropriate Regional TOO,
and the other one to EEA B-EL office in las Vegas. The addresses of TPOs and SPA
office in Las Vegas are given in Appendix A-4.

2.1.8 Hied Paperwork - rjpon ccmpleticn of review, the following are to be filed
within hM3 files:
a. Two copies of completed Data Assessment Narrative (Appendix A.2) each carrying

Appendix A.6.
b. Telephone Record Log (copy)
c. SM3 Report (copy Appendix A-3)

, d. CLP Reanalysis Recoest/Approval Record (copy)
• ' - ' • — '

302060



OPESATBG PRCCECURS

itle: Evaluation of Metala Data for the
Contract laboratory Program ___
Appendix A.I: Data Assessrent • Contract
Carpi iance ("total Review)

A.I.I fr ^r —— <«a (CCS) - Present?

>CTICN: If no, contact RSCC.

A. 1.2 f (*««

: If no, request frcrn RSCC.

- Present?

A. 1.3

A.I.4

- Present and ccnplete?

: If no, contact RSCC for trip report.

- Present?
Legible?

j>cnqi; If no, request fron Regional Sanple Control
Center (RSCC).

A. 1.5 . Present?
is ccver page
nanager or the nenager'

.ic«d ty the lab

contact laboratory.
Do rurfcers of satples correspcnd to nuiters en Record
of Canrunicaticn?
Do sanple nurters on cover page agree with sanple
IM*Bt»cn!

 (a) Traffic Report Sheet?

(b) Form !'•?

j>cn«: If no for any of the ab*e, contact RSCC for
clarification.

Page 4 of 34

Date: Jan. 1592
Nunter: W-2
Revision: H

YES N/A

._. _

LJ ^-y^—
I _ ] JL _

302061



CFSttTDC FRCCEIXJFZ Page 6 of 34

Title: Evaluation of Metals JJ|J***
Date: Jan. 1992
Suiter: W-2
Revision: • 11

alliance (Total Review)

A. 1.7

A.I .7 .1
Leg- for tin M/K» (Form XIII) pr——c?

Digestion Log £« Mr»=e M Form XIII
Distniatio, Ug te «roury Form XXXX

Log «« cyanito Form XIII pr««nc?

lu* (|H for «>1 -Ul.. W «*
present?

-«!>«, us«d to ct«in

caio^tion preset for

A.I.7.2

A.I.7.3 Are all raw <*»«
QC cperations present.

Legible?

prcperly labeled?

read oat record present?
Plane AA

Furnace AA

Mercury
Cyanides

all sanple analyses and

(_1 _

LJ
L-J

l-l — ̂

fv - y . * - - » v ,
' " ... !• * ' • 302062



OPESA7DC FWXETXJRE Page 8 Of 34

— , ~_ *„.. »H» Date: Jan. 1992Title: Evaluation of Metals Data for tne NUrber: W-2
Contract Laboratory Program p^—-.. Revision: 11
Acperdix A.I: Data Assessnant - Contract
Compliance (Total Review)

£2
Are the correct concentration qualifiers used with ^
final data?

If
Re
data.

If no for any of the above, prepare Telephone
Record Legend contact laboratory for corrected

A>1 ' ' ID # s the sane as on t«s v^>~ '-a- •—- - - - ^ ^ _
in the raw data? —
was a brief physical descripticn of sanples given
on Form I's?

Form XTV?
If no for any of the above, note under
Contract-Prc^aVto-CaTpliance
of theTata Assessment Narrative .

A.I.10
A 1101 is record of at least 2 point calibration

present for ICP analysis? l— — —
is record of 5 point calibration present for
Hg analysis?
is record of 4 point calibration present for:

Flame AA? I_1 — —

Furnace AA? I XJ — ——

Cyanides? I_1 — —

Tata Assessment Narrative . 3Q2063



PROCSDURS Page 10 of 34

Title: Evaluation of Metals Data for the Date: Jan. 1992
Contract Laboratory Program Hunter: w-2
Appendix A.I: Data Assessment - Contract Revision: 11
Compliance (Total Review)

XES ES
ACTICN: Flag as estijrated (J) all positive data (not

flagged with a "IT) analyzed between a
calibration standard with %R between 75-89%
(65-79% for Hg(- 70-84% for OJ) or 111-125%
(121-135% for Hg; 116-130% for CN) recovery and
nearest good calibration standard. Qualify results
<H3L as estirrated (UJ) if the ICV or CCV %R is
75-89% (CN, 70-84% ; H3, 65-79%). Reject (red-line)
as unacceptable data if recovery of the ICV or
CCV is outside the range 75-125% (Of, 70-130%; Hg,
65-135%). Qualify five sanples on either side of
verification standard cut of central limits.

A. 1.11.3 Was continuing calibraticn performed every 10 sanples
or every 2 hours?

Was ICV for cyanides distilled? (_] _ \/
ACTICK: If no for any of. the above, write in the

Contract -PrcbleVNon-Cotpliance section of the
•Data Assessment Narrative'.

A.1.12 7rrrm H B (QPPL gfr***<«TTto f*T AA *yi ICJP) •
~ ~^mm«"^

A.I. 12.1 Has a CRDL standard (CRA) analyzed after initial
calibraticn for all AA metals

Has a. mid-range calib. verification standard distilled
and analyzed for cyanide analysis? [_]

Has a 2XCRCL ( or 2xIDL when IELXSEL) analyzed (CRI)
for each ICP run? [ ̂ 1
(Note: CRI for AL.Ba.Ca.Fe.Mg.Na.cc K is not required.)

Acnor. If no for any of the above, nag as estimated
all data falling within the affected ranges.
The affected ranges are:
AA Analysis - **True Value ± CSCL
ICP Analysis - *«True Value ± 2CRDL
CN Analysis - **True Value ± 0.5 x True Value.

**True value of CRA, CRI or mid-range standard. Substitute HL for CRDL when EL > CRT*-
Corpute the concentration of the ttdssing mid-range standard frcm the calibration rang

302064



OPBWTDC
Page L2 of M

Date: Jan. 1992

apliance (Total

secucn 01
calibratioi blank values

L±) — —

each Saipl* Delivery
of di<

each trBtrix type?

the sane analyte?

for

302065



CPEPATDC PROCEDURE Page 14 of 34

Title: Evaluation of Metals Data for the Date: Jan. 1992
Contract Laboratory Program Rirber: KW-2
Appendix A.I: Data Assessment - Contract Revision: u
Conpliance Clbtal Review)

YJS ISACTTCNt 1C no, flag as estimated (J) those positive
results for which ICS recovery is between 121-150%;
flag all sanple results as estimated if ICS
recovery falls within 50-79%; reject (red-line)
those sanple results for which ICS recovery is less
than 50%; if ICS recovery is above 150%, reject
positive results only (not flagged with a "U").

( Not*: Not required for Ca, Mg, K, and Na (both matrices), Al, and Pfe
(soil only.)

A.1.16.1 Present and complete for: each SDG? [ '\

each matrix type? [ s\ _

each cone, range (i.e. low, med., high)? [ /\ _

For both AA and ICP when both are used for
the same analyte? (_] _

Acnoy. if no for any of the above, flag as
estimated (J) all the positive data less
than four times the spiking levels spari fieri
in SOW for which spiked sample was not analyzed.

K23Z: If one spiked sanple was analyzed Cor more
than 20 samples, then first 20 samples
analyzed do not have to be flagged as
estimated (J).

A.I.16.2 Was field blank used for spiked sample? • (_/)
xenon: if yes, flag all positive data less than

4 x spike added as estimated W) for which
field blank was used as spiked sample.

A.I.16.3 Circle on each Form VA all spike recoveries that
are outside control limits (75% to 125%).

Are all recoveries within control limits? [__]

If no, is sanple concentration greater than or equal
to four tines spike concentration? [__J

302066



STWCARD OFERATOG PROCEDURE Pace 16 of 34

.tie-. Evaluation of Metals Data for the
Contract Laboratory Program
Appendix A.I: Data Assessment • Contract
Carpi iance (Total Review)

Date: Jan. 1992
Hunter: w-2
Revision: 11

ACTICK: If less than 10%, reject all associated data; if
bee-ween 10-74%, flag all associated data as estimated;
if between 126-200%, flag as estimated all associated
data was not flagged with a "U"; if greater than 200%,
reject all associated data not flagged with a "U* .

IB

A.I.17

A.I.17.1

VI (T-lb

Present and complete for: each, SDG?

each matrix type?

each concentration range (i.e. low, med., high)?

both AA and ICP when both are used for the sane
analyte? [_

ACTIQT: If no for any the above, flag as estimated
(J) all the data 2CRDL* Cor which duplicate
sanple was not analyzed.

Note; l. If one duplicate sanple was analyzed for <•
more than 20 sanples, then first 20 sanples do not
have to be flagged as estirrated.

2. If percent solids for soil sanple and its duplicate
differ by more than 1%, prepare a Form VI for each
duplicate pair, report concentrations in ug/L
CD wet weight basis and calculate RID or Difference
for each analytt.

A.I.17.2 Mas field blank used for duplicate analysis? _
If yes, flag all data >£RCL* as estimated
(J) for which field blank was used as duplicate.

I_1
A.I.17.3 Are all values within control limits (RID 20% or

difference £ *CRDL)?
If no, are all results outside the control limits
flagged with an • on Form I's and VI?

ACTION If no, write in the Contract - ProblenB/Ncn-
Ccnpliance section of "Data Assessment Narrative".

* Substitute IDL for CRDL when IDL > CRDL.
)',,
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CFESATBG

Title- Evaluation of Metals Data for thessssrss
Spliance CPstal Review)

if

Page 18 of 34

Date: Jan. 1992
Nuntoer: W-2
Revision: U

A.I.18
A.l.18.1 were field duplicates analyzed?

its in

analyte.
DO noc calculf P»

' duplicate pair.

A.I.18.2

for
1%;

en
for

«"

all value, en aelf
field duplicates that are

for fi

«*

VI for

> 50%, or

5 tines *CFEL?
If yes, Gag the *»

- 302066



STANDARD OPERATTN3 PROCEDURE Page 20 of 34

Title: Evaluation of Metals Data for the Date: Jan. 1992
Contract Laboratory Piujiduu Nutter: Sf.j
Appendix A.I: Data Assessment - Contract Revision: 11
Carpi iance (Total Review)

A. 1.19. 2 Aqueous LCS

Circle on each Form VII the LCS percent recoveries
outside control limits (80 - 120%) except for aqueous

Ag and Sb.

Is any LCS recovery: less than 50%? __ ( _ }

between 50% and 79%? __ ( _ ]

between 121% and 150%? __ I _ J

greater than 150%? __ t _ }

ACnCN: Less than 50%, reject (red-line) all data;
between 50% and 79%, flag all associated data
as estimated (J) ; between 121% and 150%, flag
all positive (not flagged with a "IT) results
as est iira ted; greater than 150%, reject .all
positive results.

A.I. 19. 3

HOI*: 1. If "Found" value of LCS is rejectable due to duplicate
injections cr flrfllytlrcU spite recovery criteria,
regardless of LCS recovery, flag the associated data
as estimated (J).

2. If ICL of an analyte is equal to or greater than
true value of LCS, disregard the "Action" below even
though LCS is out of control limits.

Is LCS "Found" value higher than the control /
limits on Form VII? __ (^J _

If yes, qualify all associated positive data
as estimated.

Is LCS "Found" value lower than the Control /
limits on Form VII? __ [ 1 _

ACTICK: If yes, qualify all associated data as
estimated.
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OPERATBC PROCEDURE

Title: Evaluation of Metals Data for the
Contract laboratory Program
Appendix A.I: Data Assessment • Ocntract
Compliance (Total Review)

Page 22 of 54
Date: Jan. 1992
Rrter: W-2
Revision: 11

ACTION: Flag as estimated (J) all the associated sanple
data > lOxIDLs (or i CRDL when IQxIDL s. CRDL)
for which percent difference is greater than 10%
but less than 100%. Reject (red-line) all the
associated sanple results equal to or greater
than lOxIDLs (or z. CSDL when lOxXDL 5. CRDL) for
which PD is greater than or equal to 100%.

Hate: Flag or reject on Form I's only the sarple results
whose associated raw data are 2. lOxIDL (or 2. CRDL
when lOxIDLg. CRDL)

A.1.21

A.I.21.1

U** kfrrtnir Mv*3i4»fei/» (AX)

A.I.21.2

Are duplicate injecticns present in furnace raw data
(except during full Method of Standard Addition) for
each sanple analyzed toy GFAA?
ACTIQT. If no, renect the data on Form I's for which

duplicate injecticns were not performed.

Do the duplicate injection readings agree within 20%
Relative Standard Deviation BSD) or Coefficient of
Variation (CV) for concentration greater than GRDL?

Has a dilution analyzed for sanple with analytical
spite recovery leaa than 40%?

If no for any of the above, flag all the

A.1.21.3 Is 'analytical spite recovery outside the control
limits (85-115%) for any sanple?

ACTICH: If yes, flag as estimated the affected sanple results
if the recovery is between 10-84%; if the recovery is
between 115-200%, flag the associated positive sanple
results as estimated; reject the associated sanple
results if the recovery is less than 10%; reject
positive sanple results if the recovery is greater
than 200%.

r • < - . * Analytical spite is not required on the pre-digesticn spited sanple.
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OFBWTDC FKXSXJR2

Title: Evaluation of

24 of 34

Date: Jan. 1992
NUrter: W-2
Revisicn: U

apliance ITfctal

A.1.23

A.1.23.1

A.I.23.2

A.I.23.3

A.I.24

A.I.24.1

fcfi 12Z&

inorganic as

_ L£I
as total

than 10%?

_ L-J
than 50%?

for both values.

LJ *-

302071



Title:

OPERATDC FSCCSWE

at

neul Revi«)

Page 26 of 34

Cat*: Jan. 1992
Sorter: W-2
Revision: 11

IDL exceeds

33 • ,cstiitBted(J).

than 90%)

10%?
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U.S. EPA - CLP 1 2 1996

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

"Lab Name: COLUMBIA ANALYTICAL SVCS.

Lab Code: COLUMB Case No.: 25136

SOW No.: ILM04.0

EPA Sample No.
MBPT90
MBPT90D
MBPT90S
MBPT91
MBPT92
MBPT93
MBPT94
MBPT95
MBPT96
MBPT97
MBPT98
MBPT99
MBPWOO
MBPW01
MBPYOO
MBPY01
MBPY02

Contract: 68-D5-0135

SAS NO.: SDG No.: MBPT90

Lab Sample ID.
K960720801
K96Q720801
K960720801
K960720802
K960720803
K960720804
K960720805
K960720806
K960720807
K960720808
K960720809
K960720810
K960720811
K960720812
K960720813
K960720814
K960720815

Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes-were raw data generated before
application of background corrections?

Comments:

Yes/No YES

Yes/No YES

Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for other
than the conditions detailed above. Release of the data contained in this
hardcopy data package and in the computer-readable data submitted on
diskette has been authorized by the Laboratory Manager or the Manager's
designee, as verified by the following signature.

Signature:

Date:

Name:

Title: 2513?
COVER PAGE - IN

302073
ILM04.0
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MBPT90

U.S. EPA - CLP
EPA SAMPLE NO.

1 _
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720801

Level (low/med): LOW Date Received: 11/08/96

% Solids: 58.6

Concentration Units (ug/L or mg/Xg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2'
7440-66-6

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

Concentration

13100
4.5
2.9

62.6
0.32
1.0
5890
20.9
8.6

65.7
15100
55.3
2500
217

0.23
11.4
638

0.51
0.55
480

0.17
47.1
53.2

C

U
B
B
B
U

B

i

B
B
U
U
B
U

_

Q

N T

*
»
*

*"

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P

Color Before: BROWN

Color After: BROWN

Comments: 1\ ... , *

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts:

FORM I - IN
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPT91
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720802

Level (low/med): LOW Date Received: 11/08/96

% Solids: 47.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

13300
5.6
3.9
186
0.31
1.3
9100
22.7
5.9
194

15500
90.3
2930
182
0.49
13.6
763
0.64
0.68
914
0.21
40.7
81.3

C

u
B

B
U

B

/

B
B
U
U
B
U

Q

^
N f

1
1
1

* - I
>
*

>•

\

1
I
1
4

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F.
P
P
F
P
P

Color Before: BROWN

Color After: BROWN

Comments: £• ̂  :r . <

Clarity Before;

Clarity After:

Texture: COARSE

Artifacts:

FORM I - IN
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U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

EPA SAMPLE NO.

MBPT92

Lab Code: COLUMB Case No.: 25136

Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids: 82.7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

SAS No.: SDG No.: MBPT9cT

Lab Sample ID: K960720803

Date Received: 11/08/96

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

10000
3.6
3.1

34.0
0.23
0.73
3410
15.8
7.4

29.1
15000
45.5
1510
218

0.83
8.2
459

0.36
0.39
298

0.12
33.1
251

C
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B
B
U

B
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B
B
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B
U
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Color Before: BROWN

Color After: BROWN

Comments: .

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts:
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPT93
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720804

Level (low/med): LOW Date Received: 11/08/96

% Solids: 73.7

Concentration Units (ug/L or ing/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

10900
3.6
2.6
46.5
0.36
1.1
5080
24.1
8.8
40.4
15500
69.2
2570
251
0.32
12.4
708
0.41
0.43
416
0.14
39.4
86.4

C

u
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B
B

B

B
U
U
B
U

Q

<̂
N \

*
i

*•
'

**

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P

Color Before: BROWN

Color After: BROWN

Comments: .

Clarity Before:

Clarity After:
Texture: COARSE

Artifacts:

FORM I - IN
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPT94
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUKB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720805

Level (low/med): LOW Date Received: 11/08/96

% Solids: 72.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

18100
3.7
2.9
58.0
0.25
0.82
5400
64.1
15.7
70.1
24800
67.3
3230
365
0.17
26.1
928
0.41
0.44
516
0.14
81.1
142
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U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

EPA SAMPLE NO.

MBPT95

Code: COLUMB Case No.: 25136

Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids: 81.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

SAS No.: SDG No.: MBPT90

Lab Sample ID: K960720806

Date Received: 11/08/96

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2-
7440-66-6

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

Concentration

13200
3.3
3.3
39.5
0.42
0.74
3870
37.2
8.2
38.1
23300
60.6
2510
198
0.24
11.4
602
0.37
0.39
401
0.12
47.4
56.9
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Color Before: BROWN

Color After: BROWN

Comments:

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts:
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MBPT96

U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SOG No.: MBPT90

Matrix (soil/water) : SOIL Lab Sample ID: K960720807

Level (low/med): LOW Date Received: 11/08/96

% Solids: 82.5

Concentration Units (ug/L or rag/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

9600
3.2
2.5
40.5
0.21
0.73
4500
19.8
8.0
37.7
13900
63.6
2260
239
0.17
11.4
552
0.36
0.39
454
0.12
35.7
80.1
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPT97
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720808

Level (low/med): LOW Date Received: 11/08/96

% Solids: 68.7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

16600
3.9
2.9

54.5
0.43
0.87
5780
33.1
11.1
47.9
19900
66.7
2810
332
0.17
14.2
845
0.44
0.47
643
0.17
56.6
105
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U.S. EPA - CLP

1
INORGANIC ANALYSIS.DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

EPA SAMPLE NO.
T. •> fry.- k._

MBPT98

Lab Code: COLUMB Case No.: 25136

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

SAS No.: SDG No.: MBPT90

Lab Sample ID: K960720809

Date Received: 11/08/96

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

169
13.3
0.50
4.0

0.40
3.0

43.9
2.7
3.8
7. a

1̂19'
W • t W

156
1.8
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPT99
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720810

Level (low/med): LOW Date Received: 11/08/96

% Solids: 77.6

Concentration Units (ug/L or rag/kg dry weight) : MG/KG

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

10300
3.4
3.2

46.5
0.48
0.77
5110
19.0
6.1

34.7
14600
38.9
1670
161
3.2
9.7
815
0.44
0.72
412
0.15
30.8
59.1
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U.S. EPA - CLP
EPA SAMPLE NO.

MBPWOO
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720811

Level (low/aed): LOW Date Received: 11/08/96

% Solids: 76.3

Concentration Units (ug/L or rag/kg dry weight): MG/KG

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2"
7440-66-6

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

Concentration

10500
3.5
2.8
48.7
0.38
0.79
5460
18.7
6.6
34.9
14300
29.6
1440
152
4.7
11.3
809
0.55
0.48
418
0.16
31.1
55.5
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U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

EPA SAMPLE NO.

MBPW01

Lab Code: COLUMB Case No.: 25136

Matrix (soil/water) : SOIL

Level (low/med): LOW

% Solids: 65.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

SAS No.: SDG No.: MBPT90

Lab Sample ID-: K960720812

Date Received: 11/08/96

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

12600
4.1
3.7

62.7
0.42
0.92
7930
22.5
8.4
50.8
18400
66.9
2520
277
1.9

16.4
937
0.46
0.49
629
0.18
40.0
140
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MBPYOO

U.S. EPA - CLP
EPA SAMPLE NO.

1 _
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-05-0135

Lab Code: COLUMB Case No.: 25136 SAS No.: SOG No.: MBPT90

Matrix (soil/water): SOIL Lab Sample ID: K960720813

Level (low/med): LOW Date Received: 11/08/96

% Solids: 78.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

14600
3.4
3.4
44.3
0.27
0.77
5250
27.7
11.2
51.5
38900
66.7
2600
320
0.34
19.2
707
0.38
0.41
522
0.15
48.8
74.2
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U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135

EPA SAMPLE NO.

MBPY01

Lab Code: COLUMB Case No.: 25136

Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids: 80.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

SAS NO.: SDG No.: MBPT90

Lab Sample ID: K960720814

Date Received: 11/08/96

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

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

Concentration

14900
3.3
2.7
44.5
0.26
0.75
4970
27.1
11.3
43.5
19700
55.9
2680
259
0.19
14.3
774
0.37
0.40
464
0.12
49.7
59.3
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U.S. EPA - CLP 
EPA SAMPLE NO. 

MBPY02 k INORGANIC ANALYSIS DATA SHEET 

Lab Name: COLUMBIA ANALYTICAL SVCS. Contract: 68-D5-0135 

Lab Code: COLUMB Case No.: 25136 SAS No.: SDG No.: MBPT90 

Matrix (soil/water): SOIL Lab Sample ID: K960720815 

Level.(low/med): LOW Date Received: 11/08/96 

% Solids: 79.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

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 

Concentration 

10800 
3.3 
2.6 

41.4 
0.31 
0.75 
5210 
24.9 
9.1 

40.1 
16700 
50.3 
2840 
256 

0.72 
13.3 
624 

0.38 
0.40 
390 

0.13 
40.6 
54.8 
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