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_______________ Date: June 14, 1985

1.0 OBJECTIVE

This guideline provides instructions for sample packaging and shipping in
accordance with United States Department of Transportation (DOT) regulations.

2.0 APPLICABILITY

The guidelines is applicable to all samples taken from uncontrolled hazardous
substance sites for analysis at laboratories away from the site.

3.0 DEFINITIONS

Carrier-A person or firm engaged in the transportation of passengers or property.

n.o.s.~Not otherwise specified.

n.o.i.-Not otherwise indicated.

ORM-Other regulated material.

DOT Classifications for Hazardous Materials-The following classifications, set forth by
the DOT in the Code of Federal Regulations (49 CFR 173.2):

1. Radioactive material -

2. Poison A

3. Flammable Squid

4. Nonflammable gas

5. Flammable liquid |

6. Oxidtzer o
(->•

7. Corrosive material (liquid) o
)-»

8. Poison B
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9. Corrosive material (solid)

10. Irritating material
*

11. Combustible liquid (in containers having capacities exceeding 110
gal)

12. ORM-B

13. ORM-A

14. Combustible liquid (in containers having capacities of 110 gal or less)

15. ORM-E

4.0 GUIDEUNES

Samples collected at uncontrolled hazardous substance facilities usually have to be
transported elsewhere for analysts. Samples must be transported to protect their
integrity, as well as to protect against any detrimental effects from leakage or
breakage. Regulations for packaging, marking, labeling, and shipping hazardous
materials and wastes are promulgated by the United States Department of
Transportation and described in the Code of Federal Regulations (49 CFR 171
through 177, in particular 172.4Q2h, Packages Containing Samples).

4.1 RESPONSIBILITIES

The Project Manager or team leader is responsible for determining that samples are
property packaged and shipped. Sampling personnel and shippers (if used) are
responsible for implementing the packaging and shipping requirements. The chain-
of-custody procedures and requirements are described SOP 2.

4.2 EQUIPMENT
o

o
The following equipment is used in packaging and shipping samples: 2

1. Samples bottles, provided by designated laboratories

2. Polyethylene bags, 2 mil or thicker

o
(-*
en
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3. Metal paint cans, 1 gal

4. Packing material, vermiculrte. bubble pack or similar noncombustibie
packing material

5. Picnic coolers or ice chests, preferably metaJ, capable of withstanding
impact caused by a 4-tt drop

oI3:
oo

o
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4.3 PACKAGING. MARKING AND LABELING METHODS

4.3.1 Environmental Samples

Environmental samples can be packaged following the procedures for samples
classified as flammable liquids or flammable solids. See Standard Operating
Procedure 6 for details on the collection of environmental samples. Marking,
labeling, and shipping papers do not apply.

Environmental samples can also be packaged without being placed inside metal
cans as required for flammable liquids. For example, sample containers properly
identified and with a sealed lid can be enclosed in sealed polyethylene bags and
packed in metal picnic cooler-type containers. Sufficient noncombustible, absorbent
cushioning material such as "bubble pack* must be used to minimize the possibility
of sample container breakage. Ice or "blue ice" is added to low-concentration
samples. To further reduce the possibility of leakage, the sample container, and the
sample bottles and absorbent material can be placed in a larger bag that is also
sealed.

Marking and Labeling

A complete sample identification tag or label must be affixed to sample containers.
The words "Environmental Sample1' should be marked on the outside container.

No DOT marking or labeling is required.

No DOT shipping papers are required for environmental samples. However, the
appropriate chakvof-custody forms must be inducted with the shipment o

I

Transportation

There are no DOT restrictions on ths mods of transportation for environmental
samples.

o
°
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4.3.2 Unanatvzed Hazardous Waste Site Samples. Excluding Thosa from Qin*̂
Containers

The procedures to be used to pack, mark, and ship hazardous -waste samples are
presented below. A checklist summarizing these procedures has been developed
and is provided as Table 3-1. This checklist should always be consulted prior to
sample shipment to ensure that all sample-handling requirements are satisfied.
Packaging

Packaging procedures are as follows:

1. Collect samples in accordance with the procedures given in SOP 6 of this
manual. Allow sufficient ullage (approximately 10 percent by volume) so
container is not liquid-full at 130 F. If a solid material is being collected,
the container plus contents shall not exceed 1 tb net weight

2. Attach property completed sample identification tag or a Malcolm Pirnie,
Inc. sample label to sample container.

3. Seal sample container and place in 2-mil-thick (or thicker) polyethylene
bag (one sample per bag). Tags should be positioned to enable them to
be read through bag.

4. Place sealed bag inside a metal can with incombustible, absorbent
cushioning material (e.g., vermfculite or earth) to prevent breakage (one
bag per can). Pressure-dose the can and sue dips, tape, or other
positive meant to hold the lid securely, tightly, and effectively.

5. Mark and label this container aa indicated below.

6. Ptoca one or more metal cans (or a single 1-gal bottle), surrounded by
incombustible packaging material for stability during transport, into a
strong outside container, such aa a metal picnic cooler or a fiberboard
box.

7. Mark and label the outside container and complete shipping papers as
described below.

0101



Sample Packaging and Shipping Standard Operating Procedure 3
Page 6 of 11

____________ Date: June 14, 1985

Marking and Labeling

Use abbreviations only where specified. Place the following information (either hand-
printed or on preprinted labels) on a metal can (or bottle): laboratory name and
address and "Flammable Liquid, n.o.s." (if not liquid, write "Rammable Solid, n.o.s.").*
Place the following labels on the outside of the can (or bottle): "Cargo Aircraft Only"
and "Flammable Liquid" or, if not liquid, "Flammable Solid." ("Dangerous When Wet"
label should be used if the solid has not been exposed to wet environment)

(NOTE: If the cans are placed in an exterior container, both that container and the
inside cans must have the same markings and labels as above. "Laboratory
Samples" and THIS SIDE UP or THIS END UP" should also be marked on the top
of the outside container, and upward-pointing arrows should be placed on all four
sides of the exterior container.)

Shipping Papers

Complete the carrier-provided bill of lading and sign the certification statement. If
carrier does not provide these documents, use standard industry form, providing the
following information in the order listed (one form may be used for more than one
exterior container): "Flammable Liquid, n.o.s." (or "Flammable Solid, n.o.s.,* as
appropriate); "Cargo Aircraft Only"; "Limited Quantity" or "Ltd. Qty."; "Laboratory
Samples"; "Net Weight __' or "Net Volume • (of hazardous contents), by Hem, if
more than one metaJ can is inside an exterior container. The net weight or net
volume must be placed just before or just after the "Flammable Liquid, n.o.s.' or
"Flammable Solid, n.o.s." description.

A chain-of-custody record form (see SOP 2 of this manual) must be properly
executed and included in the exterior container.

Unless samples are driven to the laboratory, a team member must accompany
shipping containers) to the transport carrier and, If required, open outside
container(s) for freight inspection. o

oo
4.3.3 UnanaVzed Hazardous Waste Site Samples Taken From Closed Containers.

Slightly different procedures apply to hazardous waste site samples taken from
dosed containers. The procedures to be followed be site personnel for packaging, o
marking, and labeling are presented below. They are rarely used and are provided o.
for information only.
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This packaging, marking, labeling, and shipping methods provides a worst-case
procedure for materials classed as Poison A (49 CFR 173.328). In the absence of
reliable data that exclude the possibility of the presence of Poison A chemicals or
compounds, these procedures must be followed.

Packaging

The following packaging procedures are to be used:

1. Collect sample in polyethylene or glass container which is of an outer
diameter narrower than the valve hole on a DOT spec. 3A1800 or
3AA1800 metal cylinder. Fill sample container allowing sufficient ullage
(approximately 10 percent by volume) so it will not be liquid-full at 130 F.
Seal sample container.

•Using "Flammable" does not convey the certain knowledge that a sample is in
fact flammable, or how flammable, but it intended to prescribe the dast of
packaging in order to comply with DOT regulations, just before or just after the

"Flammable Liquid, n.o.s." or "Flammable Solid,
n.o.s." description.

2. Attach property completed sample identification tag and EPA sample
control label to sample container.

3. With t string or flexible wire attached to the neck of the sample container,
lower the container into a metal cylinder that has been partially filled with
ircombustibto, absorbent, loose packaging material (vermiculite or earth).
Allow sufficient cushioning material between the bottom and sides of the

Replace valve, torque to 250 ft-lb (for 1-in. opening) and replace valve
protector on metal cylinder using Teflon tap*.

oIcontainer and tht metal cylinder to prevent breakage. After the cylinder is
filled with cushioning material, drop tht ends of tht string or wire into the Q
cylinder valve holt. Only ont samplt container may be placed in a metal o
cylinder.

Ol\l
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5. Mark and label cylinder as described below.

6. One or more cylinders may be placed in a strong outside container.

7. Mark and label outside container and complete shipping papers as
described below.

The samples may not be transported by Federal Express Corporation (air cargo) or
other common carrier aircraft, or by rented, nongovernment aircraft. (Samples may
be shipped by ground transport or government aircraft)

Marking and Labeling

Use abbreviations only where specified. Place the following information (either
handprinted or on preprinted labels) on the side of the cylinder, or on a tag wired to
the cylinder valve protector: "Poisonous Liquid or Gas, n.o.s"* and the laboratory
name and address. Place the label "Poisonous Gas" on the cylinder ("Poisonous
Liquid" label not acceptable here, even if liquid).

(NOTE: If the metal cylinders are placed in an outside container, both the container
and cylinders inside must have the same markings and labels as above. In addition.
"Laboratory Sample' and "Inside Packages Comply with Prescribed Specifications'
should be marked on the top of the outside container. THIS SIDE UP" marking
should be placed on the outside container and upward-pointing arrows on four
sides.)

•Using "Poisonous" does not convey the certain knowledge that a sample is in
fact poisonous, or-how poisonous, but is intended to prescribe that dass of
packaging in order to comply with DOT regulations. £

Shipping Papers 0
o

Complete the shipper-provided oil of lading and sign the certification statement If
carrier does not provide these documents, use standard industry form, providing the
following information in the order listed (one form may be used for more than one
exterior container; use abbreviation only as specified): 'Poisonous Liquid, n.o.s.';

o
>-»
en
CO
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"Limited Quantity" or "Ltd. Qty."; "Laboratory Samples"; "Net Weight __ or "Net
Volume __• (of hazardous contents), by cylinder if inside an exterior container.
The net weight or net volume must be placed just before or just after the "Poisonous
Liquid, n.o.s." marking.

A chain-of-custody record form must also be properly executed and included in the
container or with the cylinder.

Unless the samples are driven to the laboratory, a team member will accompany
shipping containers to the transport carrier and, if required, open outside
container(s) for freight inspection.

4.4 RECORDS

A shipping certification form must be completed for ail samples to be shipped.

oX12
oo
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TABLE 3-1

Packaging

1. Check DOT 172.500 table for appropriate type of package for hazardous
substance.

2. Check for container integrity, especially the closure.

3. Check for sufficient absorbent material in package.

4. Check for sample tags and log sheets for each sample.

Shipping Papers

1. Check that entries contain only approved DOT abbreviations.

2. Check that entries are in English.

3. Check that hazardous material entries are specialty marked to differentiate them
from any nonhazardous materials being sent using same shipping paper.

4. Be certain an hazardous classes are shown for multidass materials.

5. Check total amounts by weight, quantity, or other measure used.

6. Check that any Gmfted-quantrty exemptions are so designated on the
shipping paper.

o
X

7. Offer driver proper placards for transporting vehidt.
o

8. Check that certification is signed by shipper. 2

9. Make certain driver signs for shipment 2
o



Sample Packaging and Shipping Standard Operating Procedure 3
Page 11 of 11

______________ Date: June 14, 1985

RCRA Manifest

1. Check that approved state/federal manifests are prepared..

TABLE 3-1
RCRA MANIFEST (Cont'd)

2. Check that transporter has the following: valid EPA identification number, valid
driver's license, valid vehicle registration, insurance protection, and proper DOT
labels for materials being shipped.

3. Check that destination address is correct

4. Check that driver knows where shipment is going.

5. Check that driver is aware of emergency procedures for spills and accidents.

6. Make certain driver signs for shipment

7. Make certain one copy of executed manifest and shipping document is retained
by shipper.

o
I
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Malcolm Pimie, Inc. Procedure MP-PMO QA-009 1/92
ARCS H QA Program Date: January 8,1992
Standard Operating Procedure Revisions No. 0

Prepared by: Lisa Szegedi
Fred Lnneker

Approved by: Dennis Stainken

Title: Procedures for Requesting Modification in the Working Documents of a Remedial
Investigation/Feasibility Study (RI/FS)

I. Introduction

Variances may become necessary during the course of field investigations as site conditions dictate.
Therefore, modifications of the work plans are required to conduct work efficiently without jeopardizing
data quality. The purpose of this SOP is to outline the procedures and documentation required for
requesting work plan variances.

IL Methods and Procedures

The general steps in the variance process are as follows:

A. When the need for a modification of a project work plan arises, a Variance Request Form must he
completed. This form should contain the date of the request, the document to be revised (with
page reference), and a detailed description of necessary changes as well as the rationale supporting
the modifications. Variance Request Forms are to be completed and signed by the Site Manager.

B. Completed Variance Request Forms must be forwarded to the USEPA Remedial Project Manager
(RPM) for approval A letter summarizing the proponed changes should accompany the request
forms.

C. The RPM will review the request forms either approving or amending the proposal. Revisions
made by the RPM tu the variance request should be incorporated into the original request form,
with updated copies being forwarded to the RPM for documentation purposes.

D. The finalized request form should be appended to the affected document and modifications
implemented.

o
X
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1.0 OBJECTIVE

This guideline details the steps required to measure the pH of an aqueous sample
while in the field using both a pH meter and pH paper. It is important to obtain a
pH measurement soon after taking a sample and thus avoid sample changes such
as precipitation, temperature fluctuation, or oxidation which can affect the pH of the
sample.

2.0 APPLICABILITY

This guideline is applicable to all aqueous samples such as potable well water,
monitoring well water, surface water, leachate, drummed wastewater, and other water
samples.

3.0 DEFINITIONS

pH--The negative logarithm (base 10) of the hydrogen ton activity. The hydrogen
ion activity is related to the hydrogen ton concentration, and, in relatively weak
solution, the two are nearty equal. Thus, for an practical purposes, pH is a measure
of the hydrogen ton concentration.

pH paper-Paper that turns different colors depending on the pH of the solution to
which it is exposed. Comparison with color standard supplied by the manufacturer
will then give an indication of the solution pH.

4.0 GUIDELINES

Measurement of pH is one of the most important and frequently used tests in water
chemistry. Practically every phase of water supply and wastewater treatment such
as acid-base neutralization, water softening, and corrosion control is pH dependent
Likewise, the pH of leachate can be correlated with other chemical analyses to
determine the probable source of contamination, ft is therefore important that
reasonably accurate pH measurements be taken. 0

Two methods are given for pH measurement the pH meter and pH indicator paper.
To use the pH meter, the meter and electrode are standardized in pH 7 buffer and
then immersed in the unknown sample to obtain a pH reading. No standardization
is required when using pH paper. The indicator paper is simply immersed in the
sample, and then a color comparison is made.

oo
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4.1 RESPONSIBILITIES

The project team leader is responsible for deciding when a pH measurement should
be taken.

The field samplers are responsible for measuring the pH and for recording and
reporting the results.

4.2 EQUIPMENT

The following equipment is needed for taking field pH measurements:

1. Accumet 150 portable pH meter or equivalent

2. Combination electrode with polymer body to fit the above meter

3. pH indicator paper, such as Hydrion or AJkacid, to cover the pH range 2
through 10

4.3 CALIBRATION

Calibration procedures should be in accordance with those specified in the
operations manual of the meter.

4.4 FIELD oH MEASUREMENT

4.4.1 oH Meter

The following procedure is used for measuring pH with a pH meter

1. Immerse the tip of the electrode in water overnight H this is not possible
due to field conditions, immerse the electrode tip in water for at least an
hour before use.

o
2. Rinse the electrode with deminerafaed water. i

3. Immerse the electrode in pH 7 buffer solution, o

4. Adjust the temperature compensator to the proper temperature. o
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5. Adjust the pH meter to read 7.0. (Note: If the sample is known to have
a very acidic or alkaline pH, standardize the meter with pH 4 or pH 10
buffer, respectively.)

6. Remove the electrode from the buffer and rinse with demineralized water.

7. Immerse the electrode in the unknown solution.

8. Read and record the pH of the solution, after adjusting the
temperature compensator to the sample temperature.

9. Rinse the electrodes with demineralized water.

10. Keep the electrode immersed in water when not in use.

4.4.2 Indicator Paper

The following procedure is used for measuring pH with pH indicator paper:

1. Immerse a strip of indicator paper into the unknown solution.

2. Remove the paper from the solution and compare the color with the indicator
colors given on the pH paper container.

3. Record the pH. (Note: If the indicator paper is suspected of being old or
deteriorated, immerse it in pH 7 buffer and check the color that develops against
the standards given.)

4.5 RECORDS

All results are to be recorded in the field logbook.
o
X
2
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1.0 OBJECTIVE

This guideline details the steps required to measure the specific conductance of an
aqueous sample while in the field. It is important to obtain a specific conductance
measurement soon after taking a sample since temperature changes, precipitation
reactions, and absorption of carbon dioxide from the air all affect the specific
conductance.

2.0 APPLICABILITY

This guideline is applicable to ail aqueous samples such as potable well water,
monitoring well water, surface water, leachate, drummed wastewater, and other water
samples.

3.0 DEFINITIONS

Resistance-The inability of a substance to conduct a current For metals and
solutions the resistance is defined by Ohm's law, E * IR, where E is the potential
difference, I is the current, and R is the resistance.

Conductance-The reciprocal of the resistance, 1/R

Specific conductance-The conductance of a 1-cm cube of electrolyte. Conductivity
and specific conductance are used synonymously; this SOP will use the term
"specific conductance."

4.0 GUIDELINES

Conductivity 'm a numerical expression of the ability of a water sample to carry an
electric current This value depends on the total concentration of the ionized
substances dissolved in the water and the temperature at which the measurement is
made. Th mobility of each of the various dissolved tons, their valences, and their
actual and relative concentrations affect conductivity. 0

X

An aqueous system containing tons wifl conduct an electric current In a direct-
current field, the positive tons migrate toward the negative electrode, while the
negatively charged tons migrate toward the positive electrode. Most inorganic acids,
bases, and salts (such as hydrochloric add, sodium carbonate, and sodium
chloride) are relatively good conductors.

oo
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Conversely, molecules of such organic compounds as sucrose and benzene, which
do not dissociate in aqueous solution, conduct a current very poorly, if at all!

4.1 RESPONSIBILITIES

The project team leader is responsible for deciding when a specific conductance
measurement should be taken. Details will be given in the sampling plan for the
site.

The field samplers are responsible for taking the conductance measurement and for
recording and reporting the results.

4.2 EQUIPMENT

The following equipment is needed for taking specific conductance measurements:

1. YSI Model 33 portable conductivity meter or equivalent
2. Probe for above meter

4.3 CALIBRATION

Calibration procedures should be in accordance with those specified in the
operations manual of the meter.

4.4 SPECIFIC CONDUCTANCE MEASUREMENT

The steps involved in taking specific conductance measurements are listed below.

1. Immerse the electrode in water overnight If this is not possible due to
field conditions, Immerse the electrode for at least an hour before use.

2. Rinse the cefl with one or more portions of the sample to be tested.
3. Immerse the electrode in the sample and measure the conductivity.

o
4. Read and record the results. Adjust the temperature setting to the i

sample temperature.
o

If the specific conductance measurements become erratic or inspection shows that
any of the platinum black has flaked off the electrode, replatinization of the electrode o
is necessary. See the manufacturer's instruction for details. *
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Note that specific conductance is occasionally reported at temperatures other than
ambient

4.5 RECORDS
»

All results are to be recorded in the field logbook.

o
X
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1.0 OBJECTIVE

The objective of these guidelines is to provide general reference information on
sampling.

2.0 LIMITATIONS

These guidelines are for information only and are not to take precedence over the
requirements of project-specific plans for sampling.

3.0 DEFINITIONS

Sampling. The physical collection of a representative portion of a population,
universe, or environment.

Environmental Samples. Usually offsite samples with mid- or low-contaminant
concentrations such as ambient air, streams, ground water, leachates, ditches, soil,
and sediments collected at a distance from direct sources of contaminants.

Hazardous Samples. Samples of "raw" wastes, up to 100 percent by concentration,
such as those taken from drums, tanks, and other containers; from waste piles,
spills, or onsrte lagoons or ditches; and from contaminated soil in the immediate
vicinity of waste storage or spill areas.

Sampling Plan. A detailed plan that covers -the sampling objectives and strategy.

4.0 GUIDELINES

These guidelines identify the sampling equipment, the sequence of operations, and
the documents involved in physical sampling at or near uncontrolled hazardous-
substance site*. Reference is made to other descriptive or instructional documents
as appropriate.

4.1 SAMPLING RESPONSIBILITIES

Project managers are responsible for ensuring that the project specific sampling
procedures are followed, maintaining chain-of-custody, and determining that aN
sampling documents have been completed properly and are accounted for.
Samplers are responsible for collecting samples, initiating chain-of-custody forms,
and the necessary sample documents as required.

o
DC
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4.2 SAMPLING EQUIPMENT

Typical equipment used for air and radioactivity sampling is summarized in Table 6-
1 and sampling equipment for solid or liquid samples is listed in Table 6-2. Table 6-
3 presents container and preservation requirements for samples.

4.3 SAMPLING METHODS

4.3.1 Environmental Samples

Air

If initial site atmospheric hazard surveys have been conducted and levels of
personnel protection have been established, surveys for organic/inorganic vapors,
oxygen content, combustible gases, and radioactivity must be repeated to confirm
previous findings. These surveys are to be repeated periodically, as specified in the
sampling plan.

Surface Water

Collecting a representative sample from surface water is difficult but not impossible.
Samples should be collected near the shore unless boats are feasible and permitted.
A small container or dipper attached to • cole is used to obtain the samples.
Samples from various locations and depths should be composited; otherwise,
separate samples wil have to bt collected. Approximate sampling points should be
identified on a sketch of the water body. The following procedures are used:

1. Record available information for the pond, stream, or other water body,
such as its size, location, depth, and probable contents, in the field
logbook, on tht chain-of-custody form, and on the sample log sheet

2. Take samples near the short of the water body and transfer them to

3. Secure the lid of each sample bottie and attach a labtl containing sample
identification, number, and date. Securely tape tht Bd to tht bottle; then
date and initial tht tapt.

4. Measure tht sample radioactivity and record. If readings exceed
10 mR/hr, notify tht team leader or tht site safety officer immediately.

oappropriate bottfcs. Set Table 6-3. *

O
O
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TABLE 6-1

INSTRUMENTATION FOR AIR MONITORING

Instrument
Hazard —direct Reading Type/Kane Collection Media

*

Explosive Combustible gas ENKCT CCS-80 Not used
atmosphere indicator Tritector

Oxygen-dificient Oxygen meter ENKET CCS-80 Not used
atmosphere Tritector .

Toxic atmosphere Photoionization HNU-PI-101, Sampling pumps in
detector, flame OVA-Century, conjunction with
ionization de- OVA 128, gas chromato-
tector with gas Drager, graph, absorption
chromatography Bendlx, tubes, filters,
option, color!- impingers
metric tubes

Radioactivity Radiation survey Eberliae, Dosimeters, film
meters (Gelger- Victoreen badges
Mueller), pas-
sive monitors

ox
3
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TABLZ 6-2

SOLID AND LIQUID SAMPLING EQUIPMTNT

Plastic

Applications

Liquids, slurries

Glass tubes

Pumps, bailers Wells

Pnd (dip) Liquids, sludges
sampler

Manual hand pump Liquids

Weighted bottle Liquids
saapler

Buckets
Grain saapler

Sampling trier

Trowel/scoop/
spoon

Streams, ponds
Granular solids

Solids

Solids, soil

wisk pile sampler Loose solids

Soil auger
(manual)

Soil deeper than
3 to 4 in.

Limitations

Hot for wastes containing ketones,
nitrobenzene, dimethyIformamide,
aesityl oxide, tetrahydrofuran, or
many common solvents such as
acetone.

Not for wastes containing hydro-
fluoric acid and concentrated
alkali solutions.

Pump may be used for precleaning
well. Power or gas sources re-
quired. Bailers are slower than
pumps, require no tubing.

Cannot be used to collect samples
beyond 12 ft.

Requires large amounts of disposable
tubing; cannot be used when tubing
is not compatible with material.

Difficult to use with very viscous
liquids, ficterior of sample
bottle is exposed to hazardous
materials.

Restricted to onshore sampling.
Limited application for sampling
moist and sticky solids with a
diameter of 1/4 in.

May incur difficulty in retaining
core sample of very dry granular
materials during sampling.

Hot applicable to sampling deeper
than 3 in. Difficult to obtain
reporducible mass of samples.

Not applicable to sampling solid
wastes with dimensions greater
than half the diameter of the
sampling tube.

Does not collect undisturbed core
sample.

o
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CONTAINCT AND PRESERVATION BEOUIHEMEKTS

CC ad CC/MS
organlcs
Cxtractables
VOAs

Inorganics

Central
chemistry

COO/TOC

Cya'nldo

Oil and grtaso

Conetncratlon

Low

Medium and High
Low

High

S«*pl*
Conta 1 nor

1.2 gal glass
*0-«l glass

8-Os glass
1-1lt*r
polyothyltno

8-os glas*
8-os glass
1-lltor
polyohtylono

1-11 tor
polyohtylono

1/2-1 Itor
polyothylono

1-1 Itor
glass

1-1 Itor
polyothylono

Saaplo
SI so

1 gal
80 •!

% to « 01
1-lltorc

% OS
% OS
1 H tar

O.S 11 tor
pH <2

O.S iTtor

1.0 11 tor

1.0 liter

Preservatives

Ico
(CO

Nono
NEICC

Nono
Nono
Nono

H SO to
2 *
NaOH to pH

>12
H 10 to
PH<2

1 g/ liter of
coppor
sulfato

Sulfldo*

CC and CC/MS
organic*

Inorganic*
High

Hfflh

1/2-Htor
glass

Soils/Solid*

••os glass
•-os gl***
••os gl***
»-os gl***
»-os gl***
••os gl***

O.S Htor

• OS
3 os

t"<3 os
3 os
% os

2-wl of ZN tine
acatato
solution/1Itor

Nono
Nono
Nono
NCICC

Nono

CC • gas chroowtagraphyi MS • •*•• spoctroscopyi COO/TOC • Chawrlcal Oxygon
OoaanoVTotal Organic Carbon.
Low • sawpl* contain* less than 10 ppw of any slngl* contaaHnant} oodluw •
aaw^lo contain* botwoon 10 ppw *ndJ IS porcont of any ono eontawlnantt high
saas^lo contain* greater than 1S porcont of any ono contaminant.

CSoo NfIC roqu1ro«ont« In NCIC Oonvor'* Cnforeowont Consideration* for
Evaluation* of Uncontrolled Mazardou* Wasto Disposal SI to* by Contractor*,
April 1990.
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5. Carefully pack samples. Custody-seal the shipping package.

Ground Water

MonitQring Wells. Figure 6-1 is a typical well sampling data sheet Not all the
information shown can be obtained at all wells. Critical, required

o
X
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Wast* Sit* Name

Sit* Location

WELL-MONITORING DATA SHEET

Analyze fort

Well i.o. Number

Sampler ^___

Date and Tim*

Sample I.O. Number

Well Depth ______

water Depth ____

Casing Sir* ____

volume Bailed ___

Racharg* Wait ___

D«pth Sa«pi»d ___

S*mpl« Method

Vacuum
Bailar
Prtnup*
Other

Sample T*ap«rAtar« __

Preservation Method

Observations

n
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Figure 6-1 Exaaple of Well-Monitoring Data Sheet
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information includes:

1. Well locations
2. Well radius or diameter
3. Depth to water level
4. Total well depth
5. Amount of water in well

This information should be entered in the logbook.

Wells must be bailed or pumped three to five well volumes before sampling.
Samples are taken after the well recharges to initial water depth. Wells that do not
recharge within 24 hours will be sampled after the well recharges to a sufficient
depth to provide an adequate volume of sample for analysis. Care must be taken
not to disturb sediment at the bottom of the well when taking samples. The
following procedures are used:

1. Measure the water level in the well using an M-scope or other device and
record the elevation at the top of the water surface.

2. Determine the submerged casing volume (standing water volume) in the
well from the following equation:

V - 3.14 r*n

where

V - volume
r * radius
h - standing water height as determined from drilling logs and

actual measurement

For example, a 30-ft drilled wefl with 5 ft of screen has a 2-in. casing with
a nominal inside diameter of 1.90 In. (4.83 cm). The standing water level
has been determined to be 10 ft or approximately 305 cm. Therefore, the i
submerged casing volume (in cubic centimeters and Dters)

- [3,14(Z42)a]305

- 5609 cm9 or 5.6 liters

o



Sampling Standard Operating Procedure 6
Page 5 of 15

Date: June 14. 1985

3. With a manual bailer, remove three to five casing volumes of water from
the well. To avoid disturbing the sediment, do not insert the bailer to the
bottom of the screen. (Note: If the casing size allows, the well may be
pumped with a submersible electric pump or other device until the
appropriate volume has been removed. Do not overpump.)

4. When the well has recharged sufficiently, remove enough water to fill all
sample bottles in accordance with Table 6-3. Add preservatives where
required. In the event that recovery time of the well is very slow (e.g., 24
hours), attempts to collect samples immediately after bailing or pumping
can be delayed until the following day. If the well has been bailed earty in
the morning, sufficient water may be standing in the well by the day's end
to permit sample collection. If the well is incapable of producing a
sufficient volume of sample at any time, take the largest quantity available
and record in the logbook.

5. Label, tag, and number the sample bottie. Tape the ltd on securely and
mark the tape with the date and the collector's initials.

6. Replace the well cap. Make sure the well is readily identifiable as the
source of the samples.

7. Pack the samples for shipping. Attach a custody seal to the shipping
package as described above. Make sure that traffic reports and chairv
of-custody forms are properly filled out and enclosed or attached.

Hydrants or Pumped WeHs. Sampling from hydrants or pumped weds such as
domestic wells requires a modified procedure. The wed must be flushed by running
the water for 5 minutes through the tap nearest the wefl. Take the sample from the
continuously running tap after the 5-minute period. More detailed procedures can
be found in GuWefine 1.

Follow the steps above for entering information, packing, preserving, labeling, and 0
marking. i

Soils o

Environmental sol sampling is generally performed off th« sftt. The sampler to be o
used is dependent on the parameters to be analyzed, soil type, depth of sample $
desired, and homogeneity of soil.



Sampling Standard Operating Procedure 6
Page 6 of 15

Date: June 14, 1985

For loosely packed earth, appropriately cleaned stainless steel or teflon coated
scoops, trowels, and waste pile samplers can be used to collect representative
samples. For densely packed soils or deep soil samples, a soil auger or other
techniques may be used.

1. Use a soil auger for deep samples (6 to 12 in.) or a scoop or trowel for
surface samples. Remove debris, rocks, twigs, and vegetation before
collecting 200 to 250 g. Mark the location with a numbered stake if
possible and locate sample points on a sketch of the site.

2. Transfer 100 to 200 g of the sample to a 250-ml container. Attach a
label, identification number, and tag. Record all required information in
the field logbook and on a sample log sheet as described in
Section 4.4.3, below.

3. Store the sampler in a plastic bag until decontamination or disposal.

4. Tape the lid on the sample bottle securely and mark the tape with the
date and the sample collector's initials.

5. Carefully pack the samples. Attach a custody seal to the shipping
package. Make certain that chain-of-custody forms are property filled out
and enclosed or attached.

Studoes and Sediments

Sludge samples and sediments can usually be collected by bucket or longhandled
dipper. If the sludges or sediments are relatively dense, waste pile samplers or tiers
may be used.

1. Cofect si least three smaJI, equal-sized samples for several points along
the sludge or sediment deposition ares. If possible, mark the location
with a numbered stake and locate sample points on a sketch of the site.
Deposit sample portions in a dean, 1/2-gal composite.

2. Sediments from large streams, lakes, and the ike may be taken with
Ekman, Ponar dredges, or equivalent from a boat

3 Transfer 100 to 200 g of the composite sludges from the 1/2-gal jar to a
250-ml sample bottle. Attach identification label number and tag. Record

oo
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all necessary information in the field logbook and on the sample log
sheet.

4. Store the sampler and jar in a plastic bag until decontamination or
disposal.

5. Tape the lid on the sample bottie securely and mark the tape with the
date and the sample collector's initials.

6. Pack the samples, for shipping. Anach a custody seal to the shipping
package. Make certain that chain-of-custody forms are property filled out
and enclosed or attached.

o
1
2
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4.3.2 Hazardous Samples

Air.

Air samples are rarely taken to determine a medium or high hazard levels. In fact,
site activities are usually suspended if high ambient hazardous substance
concentrations are detected by routine monitoring devices or if low oxygen levels are
discovered.

Surface Water

When collecting samples from medium- to high-hazard surface waters, such as
onsrte lagoons or ponds, the steps outlined above for environmental sampling
should be followed. Added safety precautions, such as lifelines, are required.

Drums

Probably the most common container at hazardous waste sites is the drum, which is
constructed of either metal or paper (fiber). Drum samples should be obtained
through a free opening or through the bung hole whenever possible, using the
procedure described below. Because drums may fail structurally, losing all or part
of their contents, caution must always be exercised when ft is necessary to move
drums to gain access to them. The wisest course of action is to sample, analyze,
and remove the most accessible drums before handling damaged, tipped, or buried
drums. Remote-controlled bung wrenches are the best tools for opening drums.

Drums must be opened slowly and carefully. If the drum is bulging because of
inside pressure or vacuum, special precautions must be taken in opening it

It is permissible to place disposable sampling equipment in a drum that was
sampled before reseating ft. Separately labeled drums may be used as receptacles
for contaminated sampling equipment as long aa compatibility of the wastes is
ensured.

The following procedures art used to obtain samples from drums:

1. Record any markings, special drum condfttona, and type of opening in the
field logbook, on tht sampto tog sheet, and, latar, on tha chain-of-
custody form. Locate tha general area on a sketch of tha site.

oI
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2. Stencil an identifying number on the drums and record in logbook.
Consult the sampling plan for identifications.

3. Make certain that the drum is set on a firm base, preferably in a fully
upright position.

4. Using a nonsparking bung wrench or a remote-controlled bung remover,
carefully remove the bung and set it aside. Drums with top lids and
samp-ring seals may be opened by carefully removing the seal and prying
off the lid with a nonsparicing tod. Set the lid and samp ring aside.

5. Carefully insert the sampling tube (either metal, glass, or compatible
plastic) into the drum contents. Secure the upper end of the tube with
the thumb or palm and withdraw the tube. (Note: If the sample is not
free flowing and is contained in a drum with a lid, the sample may be
removed with a dean scoop or a small shove.).

6. Deliver 100 to 250 ml of the sample (the sampling plan will specify the
amount) to a dean, wide-mouth, 500-ml (1 pt) glass sample jar. If the
sample is not free flowing and is taken through a bung opening, repeated
sampling may be necessary. Replace the bung or cover carefully.

7. Place the used sampling tube, along with paper towels or waste rags
used to wipe up any spills, into an empty metal barrel for subsequent
disposal. If glass tubing has been used, it may be broken and left inside
the drum being sampled.

8. Replace the cap on the sample jar; label, date, and number the jar.
Record ail information on the chairvof-custody form, sample log sheet,
sample tag, and field logbook. The sample jar numbers and dates must
match those recorded on afl forms.

9. Secure the sample container fid wrth heavy-duty tape. Date and sign the
tap*.

10. Measure the sample for radioactivity. If the meter readings exceed
10 mR/hr, notify the site manager immediately.

11. Carefully pack samples. The finished package wil be padlocked or
custody-sealed for shipment to the laboratory. The preferred procedure
indudes the use of a custody seal wrapped across filament tape that is

o
X3:
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wrapped around the package at least twice. The custody seal (paper,
plastic, or metal) is then fold over and stuck to itself so that the only
access to the samples is by cutting the filament tape or breaking the seal
to unwrap the tape. The seal is signed before the package is shipped.

Tanks

The sampling of tanks is similar to the sampling of drums. Techniques of sampling
are the same, except sampling equipment may need to be longer to give a
representative sample of deep tanks.

1. Record the tank's condition, markings, opening or valve types, and
approximate size in gallons in the field logbook, on the chain-of-custody
form, and on the sample tog sheet Note the tank location on the site
sketch.

2. Attach an identification number to the tank using a stencil or weatherproof
tag. Number succeeding tanks consecutively. Record the numbers in the
logbook.

3. Determine whether the tank contents are stratified by inserting a
long plastic or glass tube sampler, withdrawing it and examining the tube
contents.

4. Samples of stratified contents can be taken with a bomb or weighted
bottle sampler at each level. A segmented tube sampler may also be
used if available. Deliver sampler contents, if stratified, to separate 500-
ml glass sample jars. Otherwise, a single sample will suffice.

5. Secure the jar Id and label, date, and number the jar as above. Securely
tape the Bd to the jar; date and initial the tape.

6. Measure the sample radioactivity and record. Notify the site manager if
readings exceed 10 mR/hr. S

2

7. Carefully pack samples. Custody-seal the shipping package as described 0

previously. 2

8. Clean any nondisposable sampling equipment and dispose of cleaning
solvents and materials in a metal drum. Wipe up any spills and place
rags or paper towels in the metal drum for later disposal.

00
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Solid Waste Piles

Piles of waste usually vary in size and composition. Use scoops or trowels to obtain
small discrete samples of homogeneous piles. Layered (nonhomogeneous) piles
require the use of tube samplers or triers to obtain cross-sectional samples.

1. Collect small, equal portions of the waste from several points at or near
the surface of the pile. Use numbered stakes, if possible, to mark the
sampling locations and locate sampling points on the site sketch.

2. Collect a waste sample totaling 100 to 200 g and place it in a 250-ml
glass container. Attach a label, identification number, nad tag. Record aJJ
the required information in the field logbook and on the sample log sheet

3. Store the sampling tool in a plastic bag until decontamination or disposal

4. Tape the lid on the sample bottle securely and mark the tape with the
date and the sample collector's initials.

5. Pack samples for shipping. Attach a custody seal to the shipping
package. Make sure that the traffic report and the chain-of-custody form
are properly filled out and enclosed or attached.

For layered, nonhomogeneous piles, grain samplers, sampling triers, or waste pile
samplers must be used to acquire a cross-section of the pile. The bask; steps are
listed below.

1. Insert a sampler Into the pile at a 0- to 45-degree angle from the
horizontal to minimize spoilage.

2. Rotate the sampler one* or twice to cut a core of waste material. Rotate
the grain sample inner tube to the open position and then shake the
sampler a few times to allow the material to enter the open slits.

3. Move the sampler into position with slots upward (grain sampler dosed) 0
and slowly withdraw it from the pile. i

Transfer 100 to 200 g of sample into a 250-ml container with the aid of a
spatula or brush. Attach a label Wentifteatfon number and tag. Record afl
necessary information in the field logbook and on the sample log sheet

oo
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5. Store the sampler in a plastic bag until decontamination or disposal.

6. Tape the lid on the sample bottle securely and mark the tape with
the date and the sample collector's initials.

*

7. Pack sample for shipping. Attach a custody seal to the shipping
package. Make certain that the traffic report and chain-of-custody form
are properly filled out and enclosed or attached.

Soils

Guidelines for collecting hazardous soil samples are the same as those for collecting
environmental soil samples.

o
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Sludges and Sediments

Guidelines for collecting hazardous sludge and sediment samples are the same as
those for collecting environmental sludge and sediment samples.

4.4 SAMPUNG DOCUMENTS AND RECORDS

This section identifies the various documents, forms, labels, and tags that sampling
personnel will be required to use in the field.

• Field logbook(s)
• Field data records
• Sample log sheet
• Table of contents for sample log sheet notebook
• Other
• Sample identification labels and/or tags
• Chain-of-custody form
• Custody seal

There are additional forms of documentation that may need to be maintained that
are not standard in format. These forms are discussed separately.

4.4.1 Field Loobook

A field logbook is a bound notebook with numbered pages in which all pertinent
information about a field investigation (data, observations, phone calls, etc.) is
entered. It is advised that one field logbook be maintained per site. This logbook is
issued by the Project Manager for the life of the project Logbooks may be issued
to other field personnel (including those collecting samples). The Project Manager
(or his designee) numbers afl logbooks and records their transfer to other individuals
as necessary. AJ project logbooks are to be turned over to the Project Manager
and to a central We at the completion of the particular field activity.

4.4.2 Field Data Records

Field data records may include sample tog sheets, tables of contents for sample tog
sheet notebooks, and any other data records that the Project Manager or task
leader may designate for use in field data collection. The exact forms used wifl
depend on the scope of the project and the situations presented

Cn
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4.4.3 Sample Loo Sheet

A sample log sheet is a notebook page 8.5 by 11 in. that is used to record
specified types of data while sampling. The data recorded on these sheets is useful
in describing the waste source and the sample (if obtained) as well as pointing out
any problems encountered during sampling.

4.4.4 Table of Contents for Sample Loo Sheet Notebook

The table of contents form is a notebook page 8.5 by 11 inc. on which entries are
made as the completed sample log sheets are placed in a three-ring binder. Rgure
6-2 is an example of the table of contents form. This form facilitates quick reference
to the sample log sheets contained in the notebook and remains in the notebook at
all times.

4.4.5 Labeling of Samples

Sample Label

The sample label is a 2- by 4-inc. white label with black lettering and an adhesive
backing. Figure 6-3 is an example of Malcolm Pirnie sample identification label.

A sample label must be attached to each bottie that contains a sample. The label
must be attached to the bottle just before putting the sample into the bottle. In
addition, the label should be covered with dear plastic tape to ensure that it does
not peel off or become damaged. The sample number is the number assigned to
the waste source under inspection and any samples taken from it

4.4.6 Chain-of-Custodv Form

The chain-of-custody form (8.5 by 11 in.) accompanies a sample or group of
samples as it is transferred from person to person. Figure 6-4 is an example of a
chain-of-custody form. This form documents custody transfer from person to
person. Additional procedures regarding chaJrvof-custody are given in SOP42.

4.4.7 Custody Seal

A custody seal is a small paper label with black tottering on an adhesive backing.
Figure 6-5 is an example of and EPA custody seal. The custody seal is part of the
chain-of-custody process and is used to prevent tampering with samples after they
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have been collected in the field. Custody seals are provided by the Sampling
Management Office and are distributed by the document custodian on an as-
needed basis.

4.4.8 Nonstandard Documentation
*

Photographs

When movies, slides, or photographs are taken of a site or any monitoring location,
they are numbered to correspond to logbook entries. The name of the
photographer, date, time, srte location, site description, and weather conditions are
entered in the logbook as the photographs are taken. A series entry may be used
for rapid-sequence photographs. The photographer is not required to record the
aperture settings and shutter speeds for photographs taken within the normal
automatic exposure range. However, special lenses, films, filters, and other image-
enhancement techniques must be noted in the logbook. If possible, such
techniques should be avoided, since they can adversely affect the admissibiTrty of
photographs as evidence. Chain-of-custody procedures depend upon the subject
matter, type of film, and the processing it requires. Film used for aerial
photography, confidential information, or criminal investigations require chain-of-
custody procedures. Adequate logbook notations and receipts may be used to
account for routine firm processing. Once developed, the slides or photographic
prints shall be serially numbered and labeled according to the logbook descriptions.

o
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1.0 OBJECTIVE

The objective of these guidelines is to provide general reference information and
technical guidance on the measurement of ground-water levels. *

2.0 LIMITATIONS

These guidelines give overall technical guidance only and should be modified by
specified requirements of project-specific plans for measuring ground water levels in
wells.

Cascading water within a borehole can cause false readings with some types of
electrical sounding devices. Oil layers may also cause problems in determining the
true water level in well.

All water level measurements at a site should ideally be made on the same day.

Ground water contaminated by organic compounds may release toxic vapors into
the airspace inside the wellpipe. The release of this air when the well is initially
opened is a health/safety hazard which must be considered.

3.0 DEFINITIONS

Hydraulic head-Also piezometric head or ground-water potential pressure is equal to
atmospheric pressure.

Water table - A surface in an aquifer where ground-water pressure is equal to
atmospheric pressure.

Piezometric (poteotiometric) surface - A surface which is defined by the levels to
which water wi rise in cased wells which penetrate a confined or artesian aquifer.

4.0 GUIDELINES i

4.1 General 8

In measuring ground-water levels, there should be a dearly established reference o
point of known elevation, which is normally the top of the wen casing. The field *
notes recorded should dearly describe the reference used. To be useful, the
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reference point should be tied in with the USGS • Benchmark or a local datum. An
arbitrary datum could be used for an isolated group of wells if necessary. (All
ground-water level measurements shall be made and recorded to the nearest 0.05
foot.) After the ground-water observation standpipe has been installed or the cased
borehole completed and left open, the initial depth to the water should be measured
and recorded. The date and time of the reading should also be recorded.
Information related to precipitation should be included in the data. The depth of the
ground water should be entered.

Appropriate remarks describing the history of the ground-water standpipe or open-
cased borehole should be recorded along with the name of the individual who has
read th ground-water monitoring wed.

Readings should be taken regularly, as required by the site geologist Ground-
water standpipes or open-cased boreholes that are subject to tidal fluctuations
should be read in conjunction with a tidal chart; the frequency of such readings
should be established by the site geologist

GROUND-WATER L

There are several methods for determining water levels in boreholes and monitoring
wells. Certain methods have particular advantages and disadvantages depending
upon th diameter of the borehole or casing, ground-water quality, and hydraulic
conductivity of the formation. A general guideline for obtaining static water level and
changes in water level during testing is presented along with a listing of various
advantages and disadvantages of each technique. An effective technique should be
selected for the particular site conditions by the onsfte geohydrotogist

Procedure

1. Check operation of equipment above ground

Z Record we! number, top of casing elevation and surface elevation if
available. Water levels should be taken from top of the stffl protective
casing or s reference point at the ground surface for borehole
measurements. The distance between the top of the protective casing
and inner casing should be recorded

3. Record water level to the nearest 0.5 foot

oI
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4. Record the time and day of the measurement

5. Many water level measuring devices have marked metal or plastic bands
damped at intervals along the measuring line used for reference points to
obtain depth measurements. The spacing an accuracy of these bands
should be checked frequently, as they may loosen and slide up or down
the line, resulting in inaccurate reference points.

Chalked Steel Line - Water level is measured by chalking a steel weighted tape and
lowering it a known distance into the well or borehole. Water level is determined by
subtracting the wetted chalked mark from th total length lowered into the hole.

The tape should be withdrawn quickly from the well because water has a tendency
to rise up the chalk due to capillary action. A paste called "National Water Finder"
may be used in place of chalk. The paste is spread on the tape the same way as
the chalk, but the part that gets wet turns red. This paste is manufactured by the
Metal Hose and Tubing Company, Dover, New Jersey. Disadvantages include the
following: Limited to less than 300 ft, ineffective if borehole well is wet or inflow is
occurring above the water level, chalking the tape is time consuming, difficult to use
during periods of precipitation.

Popper or Bell Sounder - A A bed or cup shaped weight that is hollow on the
bottom is attached to a measuring tape and lowered into the wel. A "plopping' or
"popping" sound is made when the weight strikes the surface of the water. An
accurate reading can be determined by lifting and lowering the weight in short
strokes, and reading the tape when the weight barely strikes the water.

Electric Water Level Indicator! - This method consists of a spool of small- diameter
steel cable and a probe attached to the end. when the probe comes in contact
with the water, the circuit is dosed and a meter, fight, and/or buzzer attached to th
spool win signal the contact Pen fight batteries are normally used for a power
source.

There are a number of commercial electric sounders available, none of which is |
entirely reliable. Especially when there is oi on the water, high specific
conductance, water cascading into the wel, or a turbulent water surface in the wel,
measuring with an electric sounder may be difficult. The electric tapes generally are
marked at 5-ft intervals with damped-on metal banda. Before towering the probe
into the well, the circuitry can be checked by dipping the probe in water and
observing the indicator. The probe should be lowered slowly into the wel. The

oo
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electric tape is marked at the measuring point where contact wrth th water surface
was indicated. The distance from the mark to the nearest tape band is measured
and added to the band reading to obtain the depth to water. The metal bands have
a tendency to move when they are continuously run in and out of a casing.
Therefore, these bands should be calibrated periodically and adjustments should be
made.

Float Recorder - A float or an eletromechanicaJly actuated water-seeking probe
may be used to detect vertical changes of the water surface in the hole. A
recording chart drum is rotated mechanically while a dock drive over a recording
pen horizontally across the chart To ensure continuous records, it should be
inspected, maintained, and adjusted periodically.

Air Line - An air line is especially useful in pumped wells where water turbulence
may preclude the use of other devices. A small-diameter tube of known length is
installed from the surface to a depth below the lowest water level expected.
Compressed air (from a compressor, bottled air, or air pump) is used to purge the
water from the tube. The pressure needed to purge the water from the air line
multiplies by 2.31 (ft of water for 1 psi) equals the length infeet of submerged air
line. The depth to water below the center of of the pressure gauge can be
calculated by subtracting the length of air Urte below the water surface from the total
length of the air line.

Capillary Tubing - In small diameter tubing, water levels are determined by using a
capillary tube. Colored or dear water it added to one end of the tube and looped.
The other end of the tube it placed in the smal diameter tubing until the water in
the loop moves. The point on the tube it marked where it intersects the top of the
casing. This point it then measured from the bottom of the capillary tube o
recorded if the capiary tube it calibrated. This it the best method for very small
diameter tubing monitoring systems such at Barcad and other multilevel samples.
Unless the capBary tube it calibrated, two people may be required to measure the
length of capOary tubing used to reach the ground water.

Pressure Transducer - Pressure transducers measure the pressure of water on the i
transducer. The transducer it lowered into a we! or borehole below the water. The
transducer is wired into a recorder at tht surfact to record changes in water level §
with time. The recorder digitizes tht information and can transfer the information to
a compute for evaluation. The pressure transducer should be WtiaBy calibrated with 0
another water level measurement techniqu* to ensure accuracy. This technique is £
very useful for hydraulic conductivity testing in highly permeable material where <"
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repeated accurate water level measurements are required in a very short period of
time.

Borehole Geoohvstcs - Water levels could be determined during geophysical
logging of the borehole. Several logging techniques will indicate water level. One
main techniques is the spontaneous potential (SP) log.

Bailer Line Method - Water levels during a bailing test of a well could be measured
by marking and measuring the bailer line from the bottom of the bailer where water
is encountered to the point even with the top of the casing. On the last bailing run
of the test the bailing line is marked again at the top of the casing where the bailer
encounters water. This level would be recorded as the bail down level, this is a
useful technique is th bailer hitting the water is heard, ft saves time from removing
th bailer and placing a measuring line down the hole for th initial measurement of a
rising head test

A ground-water level measurement sheet, shown in Rgure 7-1, should be filled out
for each round of water level measurements at a site, ail pertinent data should be
recorded as shown on the sheet The elevation of reference point is generally the
elevation of the top of the well casing, the water level indicator reading is the actual
reading on the measuring device. This measurement then must be adjusted by the
appropriate amount of each device to determine the adjusted depth and ground-
water elevation, ft is important to note weather conditions on the form, as changes
in barometric pressure will affect the water level within the wel.

4.3 SPECIFIC QUALITY CONTROL PROCEDURES

AH devices used to measure ground-water levels shal be calibrated against the invar
steel surveyor's chain These devices shal be calibrated to 0.05-ft accuracy
periodically. Before each use, these devices shal be prepared according to the
manufacturer's instructions (if appropriate) and checked for obvious damage. Al
calibration and maintenance data shal be recorded in a logbook. Al ground-water
level measurement devices must be cleaned before and after each use to prevent
aoss contamination of wefls. A water level indicator calibration sheet should be £
completed after each time the measuring device is checked A water level indicator 2

calibration form ia shown in Figure 7-2. The 'actual reading- column on the sheet is 0
the actual length of the interval from the end of the indicator to the appropriate
marked depth interval In many casee, these measurements are different, as the
water level measuring device is connected to the end of the measuring tape or fine,
and may extend beyond "0" ft on the measuring Bne.

o
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Project Name

Project No.

Personnel

Date

Standard Operating Procedure 7
Figure 7-1
Data i Septeaber 8, 1986

FIGURE 7-1

GROOND -WATER LEVEL MEASTOQffiOT SHECT

Local Municipalitŷ

County

State

Weather Conditions

Temperature Range

Preceipitatioa

Barometric Pre««ure

Equipment No.

Equipment Name

Latest Calibration Date

Piezometer
No.

Water Level
Elevation of Indicator Adjusted Ground-Water

Date/ Reference Point Reading Depth Elevation
Tiae (Ft) (Ft) (Ft) ___(Ft)

o
X
2

Oo

o
(-»
s£>
M



Ground water Z*vel Measurement standard Operating Procedure 7
0iJCJ ******* 3 Figure 7-2
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FIGURE 7-2

WATER LEVEL INDICATOR CALIBRATION

Project H

Project Mo. ____________________ Data

Equipment No. ________________ Laat Calibration

Equipment Naa« ________________ Calibration Period

Water Level
Indicator MarJcing Actual Reading*
_____(ft) (Ft)

0.0
5.0

10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
SO.O
55.0
60.0
65.0
70.0
75.0
80.0
85.0
90.0
95.0

100.0

•NOTEi Record reading* to the, nearest 0.05 ft.
o
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1.0 OBJECTIVE

The objective of these guidelines is to provide general reference information on the
sampling of ground-water wells.

This guideline is primarily concerned with the collection of water samples from the
saturated zone of the sub-surface. Every effort must be made to assure that the
sample is representative of the particular zone of water being sampled.

2.0 LIMITATIONS

These guidelines are for information only and are not to take precedence over the
requirements of project-specific plans for ground-water well sampling.

The limitations of analyses of samples collected from wells include changes to the
sample from the materials that the water contacts, pressure changes, and
temperature changes. The sample will only be representative of a small volume of
the aquifer that is being sampled.

3.0 DEFINITIONS

None.

4.0 GUIDEUNES

4.1 GENERAL

The primary consideration it to obtain a representative sample of the ground water
body by guarolng against mixing the sample with stagnant (standing) water in the
well casing. In a nonpumping wel, there wiR be little or no vertical mixing of the
water, and stratification wi occur. The wel water in the screened section will mix
with the ground water due to normal flow patterns, but the wel water above the
screened section will remain Isolated and become stagnant Persons sampling 0
should realize that stagnant water may contain foreign material inadvertently or 1
deliberately introduced from the surface, resulting in unrepresentative data and
misleading interpretation of the same. 8
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To safeguard against collecting nonrepresentative stagnant water in a sample, the
following guidelines and techniques should be adhered to during sample withdrawal:

1. As a general rule, all monitoring wells should be pumped or bailed prior
to withdrawing a sample. Evacuation of a minimum of one volume of
water in the well casing and preferably three to five volumes is
recommended for a representative sample. In a high-yielding ground-
water formation and where there is no stagnant water in the well above
the screened section, evacuation prior to sample withdrawal is not as
critical. However, in all cases where the monitoring data is to be used for
enforcement actions, evacuation is recommended.

2. For wells that can be pumped or bailed to dryness with the sampling
equipment being used, the well should be evacuated and allowed to
recover prior to sample withdrawal. If the recovery rate is fairly rapid and
time allows, evacuation of more than one volume of water is preferred.

3. For high-yielding monitoring wells that cannot be evacuated to dryness,
bailing without prepumping the well is not recommended; there is no
absolute safeguard against contaminating the sample with stagnant water.
The following procedures should be used:

a. The inlet line of the sampling pump should be placed just below the
surface of the well water and three to five volumes of water pumped
at a rate equal to the well's recovery rate, this provides reasonable
assurance that all stagnant water has been evacuated and that the
sample wi be representative of the ground-water body at that time.
The sample can then be collected directly from the pump discharge
line.

b. The Wet «ne of the sampling pump (or the submersible pump itself)
should be placed near the bottom of the screen section,
approximately one weH volume of water should be pumped «t the
well's recovery rate and the sample collected directly from the
discharge ine.

A nonrepresentative sample can also result from excessive prepumping of
the monitoring wel. Stratification of the leachate concentrationa in the
ground-water formation may occur or heavier-than-water compounds may
sink to the lower portions of the aquifer. Excessive pumping can dilute or

o
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increase the contaminant concentrations from what is representative of the
sampling point of interest

4.2 SAMPLING. MONITORING. AND EVACUATION EQUIPMENT

Appropriate sample containers should be selected for the contaminants present, with
most containers being constructed of polyethylene.

The following equipment should be on hand when sampling ground-water wells:

1. Coolers for sample shipping and cooling, chemical preservatives, and
appropriate packing cartons and filler.

2. Thermometer; pH paper/meter; dissolved oxygen meter; camera and film;
tags; appropriate keys (for locked wells); tape measure; pipe wrenches,
torch, hammer, and chisel; water-level indicators; flow meter; specific-
conductivity meter; and depth sounder (only where applicable).

3. Pumps

a. Shallow-well pumps-Centrifugal, pitcher, suction, or peristatic pumps
with droplines, air-lift apparatus (compressor and tubing) where
applicable.

b. Deep-wefl pumps-Submersible pump and electrical power generat-
ing unit on air-lift apparatus where applicable.

4. Bailers and monofOament line with tripod-putty assembly Of necessary).
Bailers shal be used to obtain samples from shallow and deep ground-
water wefls.

5. Pate-Plastic, graduated.

6. Decontamination solutions-Distilled water, aJconox. mathanoi £
3.

Sample withdrawal methods require tht use of pumps, compressed air, bailers, and
samplers. Ideally, sample withdrawal equipment should be completely inert;
economical to manufacture; easily deaned, steriHzed, and reused; able to operate at
remote sites in the absence of powder resources; and capable of delivering variable
rates for wefl flushing and sample coflecttoa The sample withdrawal equipment

O
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Ground W«t«r W«ll

PflO.'ECT NAME

SITE LOCATION

SAMPLERS

SAMPLE COLLECTION LOGS ( WELLS )

WELL I 0

WELL EVACUATION DEVICE :
SAMPLE COLLECTION DEVICE :

DATE: ____

TIME START :

TIME FINISH :

DEPTH TO WATER ( FT. FROM TOC J
WELL DEPTH (FT. FROM TOC ) ' '
HEIGHT OF WATER IN WELL

ONE WELL VOLUME ( GALLONS )
VOLUME WATER REMOVED (GALLONS)

FIELD PARAMETERS

,

FIRST

•

SECOND THIRD FOURTH FIFTH

SAMPLES COLLECTED ( PARAMETERS AND PRESERVATIONS ) •'.

WEATHER CONDITIONS :
OTHER NOTES : _____

o
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CASINO DIAMETER ( IN. )

1.2S
1.30
2
2.S
3

CASING VOLUME ( GALLONS/LINEAR FT.)

.OTT

.1017

.1123
.2*31
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(evacuation devices) most commonly used is discussed in Section 4.4.1 below.

Calculations are to be done according to the following steps:

1. Obtain all available information on well construction (casing, screens, etc.).

2. Determine well or casing diameter.

3. Determine static water level (feet below ground level).

4. Determine depth of well.

5. Calculate number of linear feet of static water (total depth minus the static
water level).

6. Calculate static volume in gallons (V « Tr* (0.163)), where T is th linear
feet of static water and r is th inside radius of the well of casing in inches.

7. Determine the minimum amount to be evacuated before sampling.

4.4 EVACUATION OF STATIC WATER (PURGING!

The amount of using a wel receives prior to sample collection depends on the
intent of the monitoring program as wel as the hydrogeologic conditions. Programs
where overall quality determinations of water reserves ar involved may require long
pumping periods to obtain a sample that is representative of a large volume of that
aquifer. The pumped volume can be determined prior to sampling so that the
sample is a composite of a known volume of the aquifer, or the wel can be pumped
until the stabilization of parameters such as temperature, electrical conductance, and
pH has occurred,

However, monitoring for defining a contaminant plume requires a representative
sample of a small volume of the aquifer. These circumstances require that the weU
be pumped enought to remove the stagnant water but not enough to induce flow
from other areas. Generaty four to six wel volumes ar considered effective, or
calculations can be made to determine, on the basis o the aquifer parameters and
well dimensions, the appropriate volume to remove prior to sampling.

g
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4.4.1 Evacuation Devices

The devices described in this section ar the ones commonly used. Others that have
been made on a limited scale have been omitted.

•

Table 8-1 provides guidance on the proper evacuation device to use for given
sampling situations.

Bailers

Bailers are the simplest evacuation devices used and have many advantages. They
generally consist of a length of pipe, usually with a ball check-valve at the bottom.
A line is used to lower the bailer and retrieve the sample.

Advantages

- only practical limitations on size and materials
- no power source needed
- portable
- inexpensive, so it can be dedicated and hung in a well reducing the

chances of cross contamination
- minimal outgassing of volatile organics while sample is in bailer
- readily available

Limitations

- time consuming to flush wel of stagnant water
- transfer of sample may cause aeration

Suction Pumoa

There are may different types of suction pumps such as centrifugal, peristatfic,
diaphragm, and pitcher pumps. Diaphragm pumps can bs used for wel evacuation
at a fast pumping rats and sampling at a low pumping rate. The peristaltic pump is
a low volume pump that uses rotters to squeeze flexfcte tubing creating suction. o
This tubing can bs dedicated to a wsl to prevent cross ccritaminatioa Peristaltic 2
pumps, however, require a powsr sourct. Ths pftchsr pump is a common farm Q
hand-pump. 2

Advantages °
o
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- portable, inexpensive, readily available

Limitations
- restricted to areas with water levels within 20 to 25 ft of the ground

surface

- vacuum can cause loss of dissolved gases and volatile organic*

Gas-Lift Samplers

This group of samplers includes those that use a gas pressure in the annulus of the
well to force the water out a sampling tube and others which use the gas in a
venturi to force the sample up a tube.

Advantages
- portable, inexpensive, readily available
• good for well development

Disadvantages

• If air is used, oxidation of the sample may occur
• loss of CO, changes the pH and metals concentrations will be lowered
• loss of volatile compounds may occur

Submersible Pumoa

There are now many types of pumps which can be considered submersible; that is,
they take in water and push the sample to the surface. The power sources for
these samplers may be compressed gas or electricity. The operation principles
vary. The displacement of the sample can be by an inflatable bladder, sliding
piston, gas bubble, or impetor. Industry is now concentrating on the manufacture of
devices to obtain samples in 2-in. diameter weds with water levels below 20 to 25 ft

Advantages
- portable and readty available
- construction materials to match parameters of interest
- available for 2-in. diameter weds

o
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Limitations

• may have low delivery rates
• expensive
• compressed gas or electric power needed
• sediment in water may cause problems with some of these sampler types

4.5 SAMPLING

4.5.1. Sampling Plan

Prior to sampling, a sampling plan and a safety plan should be developed in
consultation with the interested parties and submitted for approval. The contents of
a sampling plan consist of the following:

1. Background and objective of sampling

2. Brief area and waste characterization

3. Selection of sampling location, with map or sketch

4. Sampling equipment to be used

5. Intended number, volumes, and types of samples

6. Working schedule

7. List of team members

a List of observers

9. List of contacts

10. Other information, such as th necessity for a warrant, or permission of
entry and for split samples S

4.5.2 General Sampling Rules g
H»

If the samples must be filtered, the appropriate chemical preservatives are to be o
added as soon as possible. r

0•^
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Recommended sample containers should be used.

Samples of organic analysis should be kept refrigerated or or tee during transport to
the laboratory.

Recommended holding times should be adhered to in order to ensure that con-
stituent alteration is minimized.

All samples will require the use of a bailer to maintain the integrity of the sample.
Sample handling, labeling, and shipping methods are described in other guidelines
of this manual.

4.5.3 Sampling Procedure

The procedure for sampling is made up of the following steps:

1. Open well cap and use detection equipment on the escaping gases at the
well head to determine the need for respiratory protection. Using dean
equipment, sound well for total depth and water level; then calculate the
fluid volume in the casing.

Z Determine depth to main point of screen or wel section open to aquifer
from casing top. Any dry wells encountered must be noted during the
field investigation.

3. Select appropriate purging equipment (see Table 8-1). If an electric
submersible pump with packer is chosen, go to step 10.

4. Lower purging equipment or intake into the wel to a short distance below
tht water level and begin water removal. CoOect or dispose of purged
water in an acceptable manner. Lower purging device, as required, to
maintain submergence.

o
5. If pumping, measure water level with an electric sounder in uniform i

drawdown increments of 15- to 30-secood intervals, tf bailing, measure 0
water levels as needed for a good recced.* °

6. Measure rate of discharge frequently. A bucket and stopwatch are most
commonly used; other techniques indue* using pipe trajectory methods

oroo
00
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or constructing weir boxes.

7. Observe peristaltic or vacuum pump intake for degassing "bubbles."
If bubbles are abundant and the intake ia fully submerged, these devices
may not be suitable for collecting samples for volatile organics.

8. Purge a minimum of three to five casing volumes before sampling. In low
permeability strata, one volume will suffice.

9. While pumping, lower intake to midscreen or midopen section depth
collect sample. If bailing, lower device to sampling level before filling (this
requires other than a "bucket-type* bailer). Purgd water should be
collected in a designated container or disposed in an acceptable manner.

10. (For pump and packer assembly only.) Lower assembly into well so that
packer is positioned just above the screen or open section and inflate.
Purge a volume equal to at least twice the screen or open section volume
betow the packer (whichever ia greater) before sampling. Packers should
always be tested in a casing section above ground to determine proper
inflation pressures for good sealing.

11. Allow the well recharge to the static water level and then sample.

12. After sampling, monitor water level recovery (may not be appropriate
with a packer/pump assembly) and decontaminate all equipment Make
sure well is securely capped.

The data required from the sampling program wil determine the quantity and
preservation naadad for aach group of constituanta. Sampla preservation ia not
completed and may not be possible for some parameters. This may require field
analysis for pH, Eh, electrical addition, refrigeration, and freezing. The use of
preservatives retard? both biological activity and the hydrolysis of some constituents
and also reduces volatility. A Bat of persarvatlvaa and their effects ia presented in 0
Table 8-2. i

ooSome parameters require special preservation, such aa cyanidaa and phenote.
Table 8-3 illustrates the quantities and preservation methods for the 129 priority
pollutants identified by the ERA. o

(V)o
4.6 DECONTAMINATION *
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TABLE 8-2

SAMPLE PRESERVATION METHODS

Preservative

HgCl.

Acid

Acid (H2S04)

AJJcali (NaOB)

Rafrigaration

Actioa

Bactarial•inhibitor

prevent* precipitation

Bactarial inhibitor

Salt formation with
organic baaea

Salt formation with
volatile) compound*

Bactarial inhibitor

Applicability

Nitrogen form*, phosphorous
forma

Metals

Organic samplea (COD, oil
and graaaa, organic
carbon)

nia, amlnaa

Cyanldaa, organic acida

Acidlty-tUtalinity, organic
oatarial, BOO, color,
order, organic P, organic
N, carbon, ate.i
biological organism*
Ccoliform, ate.)

o
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TABLE 8-3

SAMPLE MQUIMMBTrS FOK THZ 129 PKIOKITY POLLOTANTS
*

A. Cxtractable Organic*

1. Fill l-?al bottl*.

2. Cool and maintain sample at 4*C.

B. Metals

1. Fill 1-qt bottle.

2. Adjust to pH of 2 with IQfO..

3. Cool and maintain sample at 4*C.

C. Volatile Organic Analysis (VGA or purgabl* organic*)

1. Fill two new and cleaned 40ml vial*.

2. Seal with cleaned septum and cap; invert} tapi if air bubbles
appear, refill.

3. If wast* stream contains residual chlorine, collect five vials.
Preserve two with either sodium bisulfata or sodium thiosulfate.
These vial* will be specially marked, aad the preservative will
then have been added in the lab.

4. wrap in waterproof packingi cool and maintain at 40*C.

D. All Cyanide*

1. Pill a 1-qt cubitainar (polyethylene bottle).

2. Te«t for chlorin* with potaasium iodide (KZ) starch paper.

3. Zf paper color i* unchanged, go to *t*p S.

4. Zf paper turn* blue, add ascorbic acid until paper no longer
turn* blu*.

5. Add an additional O.S g ascorbic acid (premeasured in a vial).

o
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Decontamination solutions may vary according to type of contamination. To
decontaminate pumps used in sampling or evacuation, two separate solutions
should be prepared: one containing aJcooox and water and the other containing
water and methanol. The alconox solution should be run through .the pump and
tubing first, and the methanol solution should be used as a rinse, then the pump
should be rinsed with distilled water.

oI
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1.0 OBJECTIVE

The objective of these guidelines is to provide general reference information on the
use of the HNu Systems PI 101 Photoionization detector.*

2.0 LIMITATIONS

These guidelines are for information only and are not to take precedence over the
requirements of project-specific plans for the HNu photoionization detector.

3.0 PREREQUISITES

None.

4.0 GUIDELINES

4.1 PERSONNEL

The HNu Photoionizer Model P1101 is extremely simple to operate. However, since
the interpretation of its readings is often complex, personnel with specialized training
and/or knowledge in its operation must be present to evaluate the data obtained
from it

4.2 INSTRUMENT OPERATION

4.2.1 Specifications

I. Range: 0.1 to 2000 pom (benzene); linear range: 0.1 to 600 ppm
Z SenitMty: 0 to 2 ppm, maximum for 100 division scale
3. Response time: 3 seconds to 90 percent ful scale
4. Operating temperature: Ambient to 40 C
5. Operating humidity: To 95 percent relative humidity

4.2.2 Description |

The unit consists of a Readout/Control Assembly and a Sensor/Proba. The Probe o
connects the Readout/Control Assembly via an electrical cord and 12-pin jack (front
panel mounted). The Sensor/Probe can be disassembled and stored in tha
instrument's cover (sea Rgura 11-1).

o
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4.2.3 Controls

*These guidelines are adapted from FIT Operation and Field Manual. HNu Systems
PI 101 Photoionization Detector and Century Systems Models OVA.128 Organic
Vaoor Analyzer. Ecology and Environment Inc., 1982.

Following are the controls on the Readout/Control Assembly (refer to Figure II-2):

1. Six-position function switch: Selects functions according to the following:

a. OFF: Complete power shutdown,

b. BATT: Verifies the condition of the battery.

c. STANDBY: Engergizes entire unit except UV lamp. Used to zero
instrument and to conserve power.

d. Ranges 0 to 20, 0 to 200, 0 to 2000: Direct reading span of the
meter face, in ppm.

2. ZERO potentiometer: Electronically zeroes the instrument

3. SPAN potentiometer Increases or decreases the sensitivity of the
instrument with respect to full-scale deflection. Used to calibrate
instrument with specific span gas.

4. RECORDER output jacks: 0 to -5 VDC signal output for recorder.

5. RECORDER power jack: Provides 12 VDC to drive recorder.

4.2.4 Battery CharoJnQ

To charga the battery, plug tha cnargar intotnajackonthskJaoftna Instrument
case. Tha battery is fully chargaa after 14 hourt of charging. Disconnect 120 VAC
power fefifpift disconnecting tha cnargar plug. A ful charga provides about 10
continuous hours of operation. Tha instrument wil alwava be left on charga whan
not in use.

O
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The instrument is equipped with an automatic cut-off circuit which turns off the
power if the battery voltage drops below 11 VDC. This prevents accidental damage
to the electronics if it is inadvertentty left on. Note that the unit can be operated
with the charger on, unless it is in a hazardous (explosive) environment; however, it
must be charged in a non-hazardous (non-explosive) area

4.2.5 Operation

The startup procedure is as follows:

1. Connect sensor probe to readout/control assembly.

2. Turn function switch to BATT and verify condition of the battery.

3. Turn function switch to STANDBY and utilizing ZERO potentiometer, set
meter to zero. Hold sensor/probe next to your ear to verify that the fan is
working.

4. Set SPAN control to 9.8 or to desired setting (see Section 4.4).

5. Select appropriate range. For most survey operations, the setting used is
0 to 20 ppm. A violet-colored glow from the UV lamp source should be
observable at the sample inlet of the Probe/Sensor unit (Avoid looking
directly in since eye damage can result)

6. Verify instrument operation. A convenient method is to gentty blow into
the probe. There should be a 1 to 2 ppm deflection.

To shut the unit off, turn function switch to OFF and disconnect the sensor/probe.

4.3 INSTRUMENT SPAN

The SPAN potentiometer increases or decreases the sensitivity of the instrument
(Courrter-dockwist rotation increases the sensitivity.) At there recommended span
setting of 9.8, it quantitatively response to benzene, if benzene to the sole chemical
species present At this setting it wi also respond, but not quantitatively, to tl
molecules with an IP of toss than the energy of the UV tamp. The response to a
molecule other than benzene (at tht 9.8 setting) may be greater or tatt than that of
benzene (on a volume/volumt basis), depending on tht molecule's typt and
structurt. If a quantitative response to a specific chemical compound is desired,

o
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then the instalment span must be calibrated with that compound.

4.4 IONI2ATIQN POTENTIALS

Since the HNu can be used as both a safety and a survey device, each unit is
supplied with the 10.2 and the 11.7 eV UV sources. This allows the instrument to
be used to detect a wide variety of chemical species. A list of the IP Of many
chemical compounds appears in Attachment A. Qualitative identification of
compounds is not possible. -

4.5 CALIBRATION

Primary calibration of the HNu is accomplished at the factory. The calibration
standard used is benzene and the SPAN potentiometer reading is 9.8. P
rimary calibration is normally stable for a long time. Routine calibration is most
easily accomplished by using a manufacturer-supplied cylinder of calibration gas. A
sample of the calibration gas « drawn into the instrument and the SPAN
potentiometer is adjusted until the instalment is reading the exact concentration of
the calibration gas. Small deviations from the span setting over time are normal.
Deviations of greater than ± 5% indicate that the lamp window may need deaning
or, if that does not eliminate the deviation, the unit needs servicing. Routine
calibration performed prior to each field use serves as an operational check to
ensure that the instrument it responding property. Records of routine calibration
should be placed on file.

4.6 DATA

Any quantitative data obtained with the HNu must be reported as the equivalent
value of its span gaa. That Is, with the span set to 9.8, a reading of 20 ppm would
be reported at "20 ppm, benzene equivalent, span - 9.8.* If a span setting of other
than 9.8 is used, the data mutt be referenced to that particular span and/or
calibration gat.

4.7 MAINTENANCE

The following subtectfont detcribe the minimum routine maintenance necessary.
The instrument containt only one moving part and oontumet no gases or reagents.

o

oo
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The only routine maintenance procedure specified by the manufacturer is cleaning
the light source window every few weeks. The procedure is accomplished as
follows:

1. Turn the function switch to the OFF position and disconnect the
Sensor/Probe from the Readout/Control Unit

2. Remove the exhaust screw found near the base of the probe. Grasp the
end cap in one hand and the Probe she! in the other and gently pull to
separate the end cap and lamp housing from the shel.

3. Loosen the screws on the top of the end cap and separate the end cap
and ion chamber from the lamp and lamp housing. Care must be taken
so that the ion chamber doesnl fail out of the end cap and the lamp
doesn't slide out of the lamp housing. Turn the end cap over in your
hand and tap on the top of it; the ion chamber should fail out in your
hand.

4. Place one hand over the top of the lamp housing and tilt slightly; the light
source will slide out of the housing. The lamp window may now be
cleaned with the manufacturer-supplied cleaning compound.

5. Following the completing of cleaning, reassemble the unit by first sliding
the lamp back into the lamp housing. Then place the ion chamber on
top of the lamp housing, checking to make sure that the contacts are
property aligned.

6. Place theendcapontopoftheton chamber and replace the two screws.
The screws should be tightened only enought to seal the •& ring. DO
NOT OVERTIQHTEN. Una up the pint on the base of the lamp housing
wto pint inside the probe shel. Gently slide the housing assembly into
the shel; It only fits one way.

7. Replace the exhaust screw.

Figure 11-3 shows the component parts of tht Proof Assembly.

4.7.2 "Fogging" of UV Ltaht Source Window

During cold weather operations, condensation may form on the UV Bght source

o
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COMPONENT PARTS OP THE HNu PROBE ASSEMBLY
o

oo

ororoo



HNu Phototonization Detector Operation Standard Operating Procedure 11
Page 6 of 18

Date :

window, resulting in reduced levels of response. In this case, remove the lamp to
dear the UV light source window of condensation. Consideration should also be
given to more frequent cleaning when th instrument is used under very dusty
conditions, such as on a landfill in dry weather.

4.8 TROUBLESHOOTING

If any malfunctions are noted during the start-up and operational check of the HNu
prior to field use, refer to Attachment B for some basic troubleshooting guidance.
Any problems which cannot be resolved quickly by the field operator should be
referred to the factory for correction. (Set the resource list at the end of the manual
for the address and telephone number.)

4.9 SAFETY AND SHIPPING

The HNu can be carried only any aircraft as luggage; however, do not check it
unless it has been carefully packaged. Commercial airlines wiR not insure it unless it
is shipped in its original container.

The HNu has Factory Mutual (FM) Certification for operation in Class 1, Division 2 of
the National Electrical Code. Therefore, the HNu should not be used in
environments which are not above 10 percent of the lower explosive limit (LEL),
since the circuitry in the probe assembly is relatively open and could be an ignition
source.

4.10 GENERAL FIELD APPLICATIONS

This section describes the application of the HNu for general field purposes. The
types of appication described would typically be associated with a initial involvement
with a site. The) us* of the HNu for more specialized applications such as sample
screening and use during hydrogeotogic investigations is described in Sections 4.11
and 4.12.

o
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4.10.1 Ambient Air Characterization

A basic application of the HNu Is in the characterization of the air quality at a site,
which should be a primary objective for an initial site entry operation. The data
obtained from a site air characterization study can be integrated with other available
data to assist field personnel to evaluate whether the air quality at a site may be
endangering the surrounding population and to determine the appropriate level of
respiratory protection for subsequent site operations.

The HNu operator can be included as part of an initial site entry team. The other
members of the initial site entry team are responsible for operating the
characterization equipment which is standard for initial site entry (i-e., oxygen meter,
explosimeter, radiation survey equipment, and Draeger tubes). The HNu does not
replace any of these pieces of equipment Once a thorough site characterization
has been performed, it may be possible and'desirable to eliminate the use of all but
the HNu, depending on site activities.

Preparation

The HNu can be prepared for onsrte air characterization by first starting it up
(Section 4.2.5) and then taking steps to protect it from contamination by bagging
the Readout/Control Assembly in plastic, wrapping the power cord in plastic, and
bagging th Sensor/Probe Assembfy. Care should be taken to avoid covering the air
sample inlet Before anyone crosses the hot Ine, a background reading should be ,
taken and recorded. Initial operation should take place with th function switch set
on he 0 to 20 pom rang*.

Operation

Onsrte air characterization is carried out is a manner similar to that described in the
guidelines for using the OVA. The function switch should remain set on the 0 to 20
ppm range, with change* made to the less sensitive ranges as sits conditions
dictate.

Use of the 11.7 eV and 10.2 e/V Sensor/Probe AssembliesV?Y V WT ' Tif YT fH I Via Tl T WT TTIII TTT r TTTTIIIWTWW

The initial survey should be made with ths 10.2 sV Sensor/Prob* AsssmWy.
Although the 11.7 eV assembly detects a greater variety of compounds, its operating
life is considerably less than that of tht 10.2 eV. If significant rsadings are noted at

oro
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various site locations, the 10.2 eV unit can be exchanged at the hot Une for the 11 7
eV unit. (Note: Turn the instrument OFF when charging Sensor/Probe Assemblies.)
Second readings can than be made where response to the 10.2 eV unit occurred.

*

The fact that neither the 10.2 nor 11.7 eV Sensor/Probe Assembly will respond to
methane is helpful at a landfill site since the HNu will register response only to those
compounds of greater interest If an OVA is used in tandem, the difference in
response between it and the HNu can help to approximate total concentrations of
methane and non-methane organics. Additional information can be interpreted from
the knowledge that the HNu may also respond to certain inorganic vapors or gases.

Decontamination

Decontamination procedures are the same as outline for the OVA.

Data Evaluation

As is the case with evaluating data obtained from an initial site air characterization
using the OVA, the HNu readings must be integrated with other available data. Of
possible significance is the fact that the HNu response to inorganic species as well
as organic.

Limitations of HNu Use for Ambient Air Characterization

Use of the HNu for site ambient air characterization has the following limitations:

1. The tower DmJt of detection for the iristrunient it approxknateJy 1 ppm.
Some air contaminants have lower odor thresholds than 1 pom,

2. Further sits work is necessary before decisions can be made about the
level of respiratory protection.

3. Sines the HNu operates on the principle of phototonization, variations in
oxygen concentrations wil not affect detector operations.

4. Sines the HNu doss not respond to methane, an sxptosimstsr and
oxygen meter should be used on initial sits entry or in areas where
potentially explosive concentrations of methane could accumulate.

5. The 'capture vstcoty* of the HNu is less than that of the OVA. This

oo

(VIw



HNu Phototonization Detector Operation Standard Operating Procedure 11
Page 9 of 18

Date :

means that the air sample inlet of the Sensor/Probe Assembly must be
closer to a gas/Vapor source than the OVA probe. Also, air from a
smaller area is drawn in by the HNu. The use of accessory pumps to
increase the capture velocity is currently being evaluated.

*

6. When the air temperature is below 40 F, fogging of the UV lamp source
may occur reducing response (see Section 4.92).

7. A relative humidity higher than 95 percent wiB cause inaccurate and
unstable responses.

o
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4.10.2 Identification of Potential Sampling Pointy

The HNu can be of value in helping to locate containers and/or areas of a site which
might produce samples having significant concentrations of contaminants. The types
of contaminants detected in this application are generally volatile'organic
compounds, unless the HNu is being used to detect an inorganic vapor or gas.
This type of activity should follow the initial site entry/ambient air characterization
operations describe in Section 4.11.1. In addition, the level of respiratory and
personnel protection used for identifying potential sampling points should be
carefully evaluated since the potential for exposure to contaminants to greater.

Containers

The sampling probe of the HNu can be inserted into the headspace of any open
containers, such as drums or tanks. This operation should be performed with the
HNu function switch set on "0 to 2000." This mav provide an indication that the
contents are volatile, depending on the length of time that the containers have been
exposed to weathering, dilution, etc.

CAUTION: Avoid inadvertent immersion of the probe into the container
contents. Should this happen, shut down the instrument immediately

and take ft offsrte for immediate cleaning.

Soil

A "quick-and-dirty" Identification of potential 'subsurfacs sofl sampling points can be
made by using a shovsl to dig shallow holes and placing ths probs of ths HNu into
ths hols to detect ths presence of spitted, leaked, or discharged volatile organic*. A
scaled-up version of this technique could invorvs ths uss of a bacxhoto to excavate
test pits. Tnto technique to a relatively fast and inexpensive way to track subsurfacs
contaminant migration without actually installing bore holes and weds.

An approach which to in ths prototyps phase of dsvstopmsnt to to drive a hollow o
soil probe into ths ground, uss a portable vacuum pump to withdraw vapor from the 3
probe and take a reading with the HNu. In thto way. it would be possible to track 0
shallow subsurfacs contamination with minimal disturbance and cost °

CAUTIQNiAnv subsurfacs sxptoratton should be preceded by a detsrminatton g
that buried hazards do not exist Cars should also be taken to avoid <-
clogging ths instruments' sampling probes.
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An initial site entry/ambient air characterization should have identified any areas on
the site where significant concentrations of contaminants were noted. This
information can provide the basis for a more intensive air sampling program. "Hot
spots" previously identified may be expedient locations from which real-time or
integrated air samples may be taken. (Meteorotogical and other pertinent data
should be evaluated before initiating an air sampling program. Sections 4.11 and
4.12 provide further guidance.)

Water

See Section 4.11 for information on locating potential water sampling points.

4.10.3 Respiratory Protection

One of the objectives of the ambient air characterization/initial site entry procedure is
to obtain information to help in evaluating the level of respiratory protection for
subsequent site operations. The HNu readings recorded during the initial air
characterization are TOTAL vapor/gas concentrations and, unless further work is
done, do not provide the qualitative/quantitative data which are required by
regulatory agencies such as the Occupational Safety and Health Administration
(OSHA) and National Institute for Occupational Safety and Health (NIOSH) for setting
levels of respiratory protection. Therefore, it is impossible to safely or legally
establish "action levels' for respiratory protection based upon HNu readings.

Even if HNu readings on the sfte do not exceed the recorded ambient background
level, other sit* information must also point to the absence of a respiratory hazard
before a decision can be mad*. Further, if subsequent site activity such as drum
sampling or removal or excavation may alter the air qua&ty, additional monitoring
and respiratory protection wi be required.

Thus, if it is determined that a respiratory hazard exists at a site, an SCBA must be
worn. Air-purifying respirators are permitted only whan the contaminant identities
and concentrations are known, continued monitoring takes place, and sufficient
oxygen levels are present (greater than 19.5 percent).

4.11 SPECIAL APPLICATIONS OF THE HNu
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Special applications may indude monitoring for vapors or gases and/or actual field
analysis.

4.11.1 Monitoring
*

The use of the HNu for monitoring purposes involve* simply focusing the site
ambient air characterization process on a specific activity. The objective « to ensure
that the personnel involved in the activity are not endangered by the changes in air
quality caused by the activity. The following subsections address some specific
monitoring applications. Personnel who are trained HNu operators are encouraged
to expand these monitoring applications on the basis of personal field experience.

HvdrooeoloQic Investigations

At sites where volatile organic wastes are buried, the installation of bore holes and
monitoring wells can expose personnel to a respiratory hazard. Often, the
preliminary air characterization of the site and other data, such as the presence or
absence of wastes on the site surface, may indicate that there is no respiratory
hazard. However, the drill bit may penetrate contaminant-saturated soils or highly
contaminated ground water. Depending upon the temperature and other conditions,
dangerous concentrations of volatile* may be present in the area immediately above
the bore hole. The personnel in the immediate vicinity of the bore hole are at
greatest risk. The OVA in the survey mode or the HNu may be used to monitor the
potential for exposure by periodically placing the sampling probe of the instrument
directiy at the top of the bore hole (drive casing). As is the case with ambient air
monitoring, there can be no 'action levels* since the readings wil be total concen-
trations. Project personnel mutt use their best professional judgment, incorporating
other conditions, in order to decide whether the use of SCBA is warranted or
whether engineering control* such at fans can be used to reduce the possibility of
exposure.

The HNu is we! suited for this type of monitoring for several reasons. First, it wtt
not respond to ntturafly occurring methane. Second. H is less curnbersorne and
readily operated by • wider variety of personnel. Third, If both an HNu and an OVA £
are available, the HNu can be used to monitor th« drilling operation white the OVA is
being used in an on-tocstton laboratory
for field analysis. The probe of the HNu can also be used In ins dnTDng area to
•sniff solid core samples as they are brought up in a spit-spoon sa/npier. Cars
should be taken to identify occasional readings caused by exhaust gases from th
drilling rig.
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Remedial Response

A variety of remedial response activities can result in altering ambient air quality.
Use of the HNu to monitor air quality can provide real-time data-which can be used
to evaluate respiratory protection needs. The following list is representative of the
types of work which, if carried out at sites where volatile organic* were the principal
compounds, might require HNu monitoring:

1. Overpacking or pump transfer of leaking drums

2. Transfer of individual drum contents to bulk tanks for removal and
disposal

3. Staging/containment operations of leaking drums

4. Excavation of buried leaking drums

5. Excavation of contaminated soil for removal and disposal

6. Emergency or planned containment operations (e.g., construction of
leachate collection ditches)

7. Emergency treatment operations (e.g., air-stripping of contaminated
ground water)

8. Emergency/onsite disposal operations (e.g., onsite incineration, detonation
where risk/cost prohibits offsfta remove])

4.11.2 RekJ Analysis

To a Rmfted degree, the HNu can be used in the field to perform preliminary
analyses of various air, witsr, or sol samples. The data generated can be of
significant value in making field dedstons, responding rspkfly to an immediate threat o
reducing analytical costs, and selecting future sampling locations. The following is a i
list of several of these field analytical applications: o

* o
1. Preliminary volatile organic analyses of sol. surface watsr, or ground-

water samples obtained during site inspections. o
rooo
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2. Analysis of soil core samples for volatile organics during monitoring well
installations

3. Analysis of drilling wash water samples during monitoring well installation
to prevent accidental contamination of dean weda

4. Preliminary analysis of air samples to establish best locations for
integrated sample stations

5. Rapid preliminary analysis of tap water samples for volatile organics

Once samples have been obtained, the field analytical procedure is essentially
common for all types of sample media. Section 4.12 details the procedures for
preliminary field analysis, or, sample screening.

4.12 SAMPLE SCREENING WITH THE HNu

Preliminary analysts for volatile organic compounds, or sample screening, can
expand the capabilities of a field investigation. A large number of sites investigated
have involved the disposal of wastes containing volatile organic compounds. This
presents the opportunity to use the HNu to generate data which can facilitate an
investigation by providing timely information, helping to focus sampling efforts on
appropriate srte areas, and reducing field and analytical costs.

Sample screening can be carried out virtually anywhere. Al that is required is a
small table and th appropriate accessoriee.

The HNu may be used to determine the presence or absence of volatfles in sol or
ground-water sample* by using the following technique:

1. Colect th* sol or water sample in a glass container (volatile organics
analysis septum vial not needed) leaving a 25 percent headspaee.

2. Shake water samples or allow sol sample* to thermaBy equilibrate. o
(Sample* may also be warmed a water oath.) *

3. Remove sampl* container cover and insert HNu probe extended Into o
headspaee. Record reading. M

4.13 HNu TROUBLESHOOTING GUIDE ft
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The following problems may occur with the use of the HNu; solutions ar provided:

1. No meter response In anyswHch position (including BATT CHK)

a. Broken meter movement

(1) Tip instrument rapidly from side to side. Meter needle should
move freely, and return to zero.

b. Electrical connection to meter is broken

(1) Check all wires leading to meter and dean the contacts of
quick-disconnects.

c. Battery is completely dead.

(1) Disconnect battery and check voltage with a volt-ohm meter,
d. Check 2 amp fuse.

e. If none of the above solves the problem, consult the factory.

2. Meter responds in BATT CHK positions, but reads zero or near zero for
all others

a. Input transistor or amplifier has failed

(1) Rotate zero control; meter should deflect up/down as control is
turned.

(2) Check components on back side of printed circuit board. Al
connections should be sold, and no wires should touch any
other object

(3) Check aN wires in readout for sofld connections, i

3. Instrument responds correctly in BATT CHK, and STBY, but not in
measuring mode

a. Check to see that Bgnt source to on.
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4. Instrument responds correctly in all positions, but signal is lower than
expected

a. Check span setting for correct value,

b. Clean window of light source,

c. Double check preparation of standards,

d. Check for proper fan operation.

e. Rotate span setting. Response should change if span pot is working
property.

5. Instrument responds in all switch positions, but is noisy (erratic meter
movement)

a. Open circuit in feedback circuit Consult the factory.

b. Open circuit in cable shield or probe shield. Consult the factory.

6. Instrument response is slow and/or irreprodudWe

a. Indicator comes on if battery charge it low.

b. Indicator also comet of if tonfeation voltage it too high.

o
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Attachment A

lonization Potentials of Selected
Molecules

The HNu can be prepared for use in onsite air characterization. The initial survey
should be made with th 10.2-eV sensor/probe assembly. In significant readings are
noted at various site locations, the 10.2-eV unit can be exchanged at the hot One for
the 11.7-eVunit

When significant differences between the two reading are noted, Tables A-1 through
A-13 can be consulted for the possibility of ruling out the presence or absence of
certain groups of contaminants on the basis of tonization potential. Quantification
identification is not possible
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Table A-9

Table A-10

Table A-11

Table A-12

Table A-13

SOP 11 - Index of Tables

Zonization Potentials (ZP) of Some Atoms and Simple
Molecules

ZP of Some Paraffins and Cycloparafflns

ZP of Some AUcyl Halides

ZP of Aliphatic Alcohol, Ether, Thiol, and Sulfides
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ZP of Some Derivatives of Olefins

ZP of Some Heterocyclic Molecules

ZP of Some Aromatic Compounds

ZP of Some Miscellaneous Molecules
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Tabl« A-1. tonlzation Potential* (I?)
Son* Atoaa and Siapla Mol«cul««

Mol«eul«

R

C

(f

0

Si

s

p

Cl

ar

z

*2

«2

°2

CO

at

MO

a •
OH

'2

C12

8r2

IP («V)

13.595

11.264

14.54

13.614

8.149

10.357

. 17.42

13.01

11.84

10.48

15.426

15.580

12.075

14.01

15.13

9.25

11.1

13.18

15.7

11.48

10.55

Molacal* IP («v)

Z2 9.28

HP 1J.77

RCI 12.74

RBr 11.62

RZ 10.38

S02 12.34

C02 13.79

COS 11.18

CSj 10.08

H20 12.90

N02 9.78

03 12.80

H20 12.59

B2S 10.46

R2S« 9.88

82T« 9.14

HOI 13.91

C2N2 13.8

NHj 10.15

CH3 9.840

CR4 12.98

OI2
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Tabla A-2. tonizatlon Potentials (IP) of
Soaa Paraffins and Cyeloparaffins

Molacula IP («V)

Nathan* 12.98
*

Ethan* 11.69

Propane 11 .07

n-butana 10.63

i-butana 10.57

n-p«ntana 10.35

l-p«ntana 10.32

2,2-dia«thylpropan« 10.35

n-hcxana ' 10. IS

2-aathylpantan* 10.12

3-aathylpantan« '. - 10 .OS

2.2-diaathylbutan« 10.06

2.3-dia«thylbutan« 10.02

n-haptaaa 10 .OS

2,2,4-tria«thylp«ntana ».«•

Cyelopropan* 10 .M
. A

Cyelop«ntan« 10 .S3

Cyelohaxan* 9 •••

Mathylcyelohaxana ».S5
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Table A-3. Zonization Potential* (IP) of
Soaa Alfcyl Kallde*

Molecule

HC1

«2

CH4

Methyl chloride

Dichloroae thane

Trichloroae thane

T e tra chloroae thane

Ethyl chloride

1 ,2-dichloroethan*

1-ehloropropan*

2-chloropropan*

1 ,2-dichloropropane
,

1 ,3-dichloropropan*

1 -chlorobatan*

2-chlorob-atan*

1 -chloro-2-«ethylpropane

2-chloro-2-ae thylpropan*

Hlr

Methyl broaid*

Oibroaoaethan*

Tribroaoa*than*

CH28rCl

17 (eV)

12.74

11 .48
*

12.98

11.28

11.35 ~~

11 .42

11.47

10.98

11.12

10.82

10.78

10.87

10.85

10.67

10.65

10.66

10.61

11.62

10.53

10.49

10.51

10.77
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Table A-3. lonizatlon Potential! (rp) Of
Some AlXyl Hallde* (Continued)

Molecule ip (CV)

CHBrjCl

Ethyl broalde

1 ,1-dlbromo« thane

1-broao-2-chloroe thane

CTjBrj

CRjCFjCl (Cenetron 101)

CFCl2C?2Cl

0*30013 C™on 113)

CFHBrCHjSr

Cr2BrCH2Br

C73CH2I

n-C3r7X

n-C3F7CH2Cl

n-C3r7CH2I

1 -broaopropaac

2 -broaopr opan«

1 ,3-dlbroBeprepanc

1-broaebotaa*

2<-broewbutane

1 -broao-2-ae thylpropan*

2-broBO-2-a« thylpropaiM

1 -broaopentan*

10.59

10.29

10.19

10.63

11.07 ——

11.98

11 .99

11. 7*

10.75 .

10.83

10.00

10.36

11.84

9.96

10.16

10.073

10.07

10.13

9.96
o

10.09 I

9.39 0
o
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Table A-3. Xonizction Pottntiali (IP)
AlJcyl Hilidts (Continued)

Moltcula 1? («v)

HZ 10.38

Za 9.28

ffethyl iodld* . 9.54 —

Oiiodoa«th*n* 9.34

Ethyl iodld* 9.33

1-lodoprop*n« 9.26

2-iodoprop*n« 9.17

1-lodobut«n« 9.21

2-lodobut*n« 9.09

1-iodo-2-m«thylprop*n« _ 9.18

2-lodo-2-m«thylprop*n« * 9.02

1-iodop«ntan« ' 9.19

fa . 13.7

H7 13.77

CTClj <rr*eo 11) 11.77
• •

CT2C12 (fr«oo 12) 12.31

C73C1 (fr«on 13) 12.91

CHC1F2 <rr«en 22) 12.43 x

oo
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Tabl« A-4. Xonization ?ottnti«lfl (19) of
Aliphatic Alcohol, tth«r, Thiol, and Sulfida*

Mol«cula Z7

B20 12.59 '

Methyl alcohol 10.89

Zthyl alcohol 10.48

n-propyl alcohol 10.20

i-propyl alcohol 10.16

n- butyl alcohol 10.04

Diaathyl «th«r 10.00

Oiathyl «th«r 9.93

n-propyl «th«r 9.27

1-propyl athcr 9.20

H2S 10.46

Mathanathlol 9.440

Ethanathiol 9.289

1-pr opana thiel 9.199

l-butan«thlol 9.14

Dia«thyl *«alf id* 1.689

Ithyl Mthyl *Ql£id« S.9S

Oltthyi colfidc 8.430

01-n-propyl sulfid* 8.30
oo

oroo\o



Table A-S. tonization Potential* (IP) of
Soae Aliphatic Aldahydea and Ketonaa

Molecule IP(eV)

C02 13.79

Formaldahyda 10.87
•

Acataldvhyd* 10.21

Propionaldchydc 9.98

n-butyrald«hyd« 9 .86

Xaobutyraldahyda 9 .74

n-val«raldahyd« 9.82

I«oval«rald«hyda 9.71

Acrolaia 10.10

Crotenaldthyd* 9.73

8«ntald«hyd« ~ 9-53

Ac«ton« 9.69

Math/1 ethyl kctoM 9. S3

Mathyl B-propyl k«ten« 9.39

Mathyl i-propyl k«ten« 9.32

Olathyl k«tea« 9*32
•

Methyl p-butyl katon* 9.34

Methyl i-btttyl ketone 9.30

3,3-diaethyl butanone 9.17

2-haptanone 9.33
o

o
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Tabl* A-S. tonixation Potential* (I?) of
Soa« Alphatic Aldthydia and K«ton««

(Continued)

Molacul*

Cyelop«ntanon«

Cyelohcxanonc

2 ,3-butan*dion«

2 ,4-p«ntan«dlona

Z7(tV)

9.26

9.14

9.23

8.87

onr
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Tabl* A-«. Xonization Potentials (IP)
Some Aliphatic AcidJ and Eater*

Molecule xp (eV)

°°2 13.79

formic acid 11 .OS
•

Acetic acid 10.37

Propionic acid 10.24

n-bu lyric acid 10.16

Xsobutyric acid 10.02

a-valaric acid 10.12

Methyl format* 10.815

Ethyl format* 10.61

n-propyl format* 10.34

n- butyl format* 10.50

Zaobutyl format* 10.46

Methyl ace tat* 10.27

Ethyl ac*tat* 10.11

n-propyl acatat* 10.04 ••'

laopropyl acatat* 9.99

a-butyl ae*tat* 10. 01

Zccbutyl *c*tat« 9.97

Sac-butyl ac*tat* 9.91 o
3:

Methyl propionat* 10.15
o

Ethyl propionat* 10.00 2

Methyl n-butyrat* 10.07 oro
Methyl iaobutyrate 9.98 ?'



Tabla A-7. lonization Potential! (IP) o£
Soma Aliphatic Aaine* and Aoldea

Molecule IP (eV)

NH3 10.IS

Methyl aaina 8.97

Ethyl aaine 8.86

n-propyl aolne 8.78

i-propyl *aina 8.72

n-butyl amiaa 8.71

i-butyl aaina 8.70

*-butyl aaina 8.70

t-butyl aaina 8.64

Diaathyl aaina 9.24

Oiathyl aaina 9.0\

01-n-propyl aaina 7.84

Di-i-propyl aaina 7.73

Di-n-butyl aaina 7.69

Triaathyl aaina ~ 7.82

Triatayl aaina 7.SO

Iri-o-propyl aaina 7.23 •

FervAaid* ".25

Acataaida *«77
• \ tx
K-«athyl acataoida «.90 3

•f.N-dlaathyl fonaaida f .12 g
i->

o
ro



Tab!* A-8. Xonixatien Potential! (IP) of
Oth«r Aliphatic Molaculu with N Atoa

Molecule

Ml trome thane

Hitroe thane

1-nitropropane

2-nitropropane

HQf

Acetonitrile

Propionitrile

n-butyronitrile

Acrylonitrile

3-butene-nitrile

Ethyl nitrate

n-propyl nitrate

Methyl thiocyaiute

Ethyl thiocyanate

Methyl l*o thiocyanate

Ethyl i*o thiocyanate

IP (eV)

11 .08

10.88

"~ 10.81 ——

10.71

13.91

12.22

11.84

11.67

10.91

10.39

11.22

10 .069

9.89

9.29

9.14 OI
2

O
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Table A-9. Xonixatlon Potentials (IP) of Some
Olefins, Cyclo-olefina, Polenes, Acetylenes

Molecule

Ethylene

Propylene

1- butene

2-Bethylpropene

Trans-2-butane

Cis-2-butene

1-p«ntene

2-Be thyl-1 -butene

3-aethyl-1 -butene

3-aethyl-2-buten«

1-hexene

1 ,3- butadiene

Zsoprene .

Cyclopentene

Cyclohexene

4-Mthylcyclohexen«

4- cinylcyclohexene

Cyelo~octa te tra ene

Acetylene

Propyne

1-butyne

IP <ev)

10. SIS

9.73

9. 38

9.23 __

9.13

9.13

9.30

9.12

9. SI

8.67

9.46

9.07

8.84S

9.01

8.94S

8.91

8.93

7.99

11.41

10.36

10.18

o
I
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T«bi« A-10. Xonizatien Potential* (z?) of
Soa« Derivative* of Oleflns

Molecule

Vinyl chloride

Cis-dichloroethylene

Tran*-dichloroe thylene

Trichloroe thylene

Te trachloroe thylene

Vinyl broaide

1 ,2-dibroaoe thylene

Tclbroaoe thylene

3-chloropropen*

2 ,3-dichloropropene

1 -broaopropene

3 -broaopropene

CTj CC1*CC1C73

n-csrncr.c7a

Aero le in

Crotonaldehyde

M*«ityl oxide

Vinyl methyl ether

Allyl alcohol

Vinyl acetate

I? (eV)

9.995

9.65

9.66

9.45

9.32

9. SO

9.45

9.27

10.04

9.82

9.30

9.7

10.36

10.48

10.10

9.73

9.08

8.93

9.67

9.19

—

oI2
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Tabla A-11. Xonization Fotantiala (ZP) ot
Soma Katarocycllc Molaeulaa

Molacula ZP (aV)

fviran 8.6*9

2-aath/l furan 8.39

2-furaldahyda 9.21

Tatrahydtofuran 9.54

0 ihydropyran 8.34

T a tra hydropyran 9.26

Thiophana 8.860

2-chlorothiophana 8.68

2-broaothlophana 8.63

Pyrrol* 8.20

Pyridina 9.32

2-plcolina 9.02

3-pieollna 9.04

4-picoliaa 9.04

2.3-laUdina 8.85

2.4-lutldina 8.8$

2,6-lutldina 6.83 o
X
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*"*" . Tabla *-12. lonization Potentials (IP) of
Some Aromatic Compound*

Molecule

Benzene

Toluene

Ethyl banzana

n-propyl benzene

i-propyl banzana

n-butyl banzana

s-butyl banzana

t-butyl banzana

o-xylene

m-xylane

p-xylane

Mesitylena

Durana

Styrana

a ••ethyl styrene

Ithynylbanzene

1-aethylnapthalen*

• 2-«ethylnapthalana

Biphenyl

Phenol

Anisol*

phanatole

IP (ev)

9.245 '

8. '8 2

8.76

8.72

8.69

8.69

8.68

8.68

8.56

8.56

8.445

8.40

8.02S

8.47

8.35

8.81S

'•"
7.955 ^

a T» °»•*' Q

8.50
N)

••" S
8.13



T«bl« A-12. Xonizatien 7ot«ntl«ls (IP) of
Aromatic Compound* (Continued)

Molccul*

B«nzald«hyd«

Acatoph«non«

B«nz«n«thiol

Phcnyl iaocyantt*

Phcnyl ijothioeyanat*

Bcnzonitril*

Nitrob«nztn«

Aniline

Fluoro-b«nz«n«

Chloro-b«nz«n«

Bromo-b€nz«n«

Iodo-b.n2.n,

o-dlehlorob«nz«n«

•-diehlorob«nz«a«

p-dichlorob«nz*n«

1 -ehloro-2- fluorob«n*«n«

1 - chloro-3- flaereb«nz«n«

1 -broao-4- fluorob«nz«n«

o- floor o toluin*

•-flueretelacn*

p-fluoretolu«n«

e-chloreteltt«n«

B-chlorotolu«n«

19 («V)

9. S3

9*. 27

8.33

8.77

8.520

9.705

9.92

7.70

9.195

9.07

8.98

8.73

9.07

9.12

8.94

9.155

9.21

8.99

8.91S

8.915

8.78S

8.83

8.83

oI
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Table X-12. Zonization Potential* (IP) of
Soae Aromatic Compounds (Continued)

Molecule

p-chlorotoluane

o-bromotoluene

m-bromo toluene

p-bromo toluene

o-iodotoluene

m-lodotoluene

p-lodo toluene

Benzotrifluorid*
i

o-fluorophenol

IP (eV)

8.70

«.79

8.81

8.67

8.62

8.61

8. SO

9.68

8.66

o
X
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T*bl« A-13. XonizAtion Potentials (I?)
Some Miscellaneous Molecules

Molecule zp (eV)

Ethylene oxide 10.563

Propylene oxide 10 .22

p-dioxane 9.13

Dimethoxymethane 10.00

Oiethoxyaethane 9.70

1,1-diaethoxyethane 9.65

Propiolactone 9.70

Methyl disulfide 8.46
i

Ethyl disnilfide 6.27

Diethy1 sulfite • 9.66

Thiolacatle acid - 10.00

Acetyl chloride . 11.02

Acetyl bromide 10.85

10.46

10.56

Trichloroviaylsilan* 10.79

11.7

9.06

11.77 oI-3.
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HNu Photoionization Detector Operation Standard Operating Procedure 11

Disk MINN 4 Pa*e 15 of 15

Date:

Attachment B

Relative Sensitivities for Various Gases

When the 10.2-eV lamp is used for onsite ambient air characterization, Table
B-l should be consulted.

oI
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HNu Photoion.'zation Detector Operation Standard Operating Procedure 11
DisJc MINN 4 Attachment B

Date:

Table B-l Relative Sensitivities For Various Gases
lamp)

o
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Tabla B-1. Ralativa Sanaitivitiaa for
Various Gaaaa (10.2-aV laap)

Photolonization
Sp«ci«a Sanaitivity*

p-xylana 11.4
* •

B-xylana 11.2

Banzana 10.Ob

Toluana 10.0

Oiathyl aul£ida 10.0

Diathyl aaina 9.9

Styrana 9.7

Triehloroathylana1 8.9

Carbon diaulfida 7.1

Xiobutylana 7.0

Aeatona 6.3

Tatzahydrofuraa 6.0

Mathy1 athyl katona , S.7

Mathy1 laobotyl katona S.7

CyelohaxaAona 5.1

Naphtha (16% areMties) S.O

Vinyl chloride 5.0

Ma thyl iaocyanata 4.5

lodina 4.5 o
i

Ma thy I Mreaptaa 4.3 2

Oiaathyl tulfida 4.3 §
i-1

Allyl alcohol 4.2 o
i\>
en



Table ft-1. Relative Senaitivitiee for
Various Gaaea (Continuad) •

Photoionization
Species Sensitivity*

Propylene 4.0

Mineral spirits 4.0

2,3-dichloropropene 4.0

Cyelohexene 3.4

Crotonaldehyde 3.1

Acrolein 3.1

Pyrldlne 3.0

Hydrogen "sulfide 2.8

Ethylene dlbromlde 2.7

n-octane 2.3
•>

Acetaldehyde oxlme ~ 2.3

Hexane 2.2

Phoaphin* 2.0

Repcaa* ~ 1«T

Allyl chloride (3-ehloropropene) 1.5
•

Cthyl'M oxide) 1.0

Acetie anhydride 1.0

o-plnen« 0 •?
o

Oibroaochloropropane 0.7 ^

Cpiehlerohydrin 0.7 oo
HItrie oxide 0.6 ^

o
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Tabla B-1. Ralativa Sanaitivitiaa Cor
Various Gasaa (Continued)

Spaciaa

B-pinana

Citral

Acatic acid

Nitrogan dioxida

Mathana

Acatylana

Ethylana

Photo tonization
Sanaitivity*

0.3

0.3

0.1

0.02

0.0

0.0

0.0

•txprassad in ppa (V/V).
bRa£aranea standard.

o
X
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HNu Photoionization Detector Operation Standard Operating Procedure 11
Disk MINK 4 Attachment C

Date:

Attachment C

Glossary

AC battery charger - A black rectangular box with two cords attached to it.
One cord plugs into an AC outlet, while the other cord attaches to the in-
strument being recharged. The OVA charger has a charge on/off switch.

Baekflush valve - On the OVA; used to reverse the hydrogen flow through the
column; injected samples then flow directly to the detector.

B-eolumn - One of the three types of columns made for the OVA. This column
contains 3 percent Diisodecyl Phthalate on chromosorb WAW 60/80 mesh. This
is a low polarity column.

Battery check - Instrument switch on both the OVA and the hNu that indicates
the charge in the battery.

Battery pack - Located on the front of the OVA and on the back of the hNu;
serves as the power source of the instrument.

Carrier gas - Used in the OVA to carry ambient air through the column and to
the detector, or directly to the detector. Ĥ is the gas.

Charcoal filter - There are two that can be used en the OVA. One is perma-
nently attached and is used whenever a chromatogram is run. The ether may be
screwed into the probe/readout assembly.

Chromatogram - A finger print of a sample. Different peak* on a strip chart
represent different volatile organic chemicals* A chromatogram is obtained
after a syringe injection of headspace gas is made into the column through
the T-adapter.

Column - A variable length nickel tube (usually 8", 12*, or 24") that eon-
tains a certain parking (Typo T, B, or G).

Concentration range selector - This la on the OVA and hNu. The desired range
can be set when monitoring the ambient air. The OVA and hNu both have three
settings* 1 to 10, 1 to 100, and 1 to 1000 on the OVA; while the hNu has 0 to o
20, 0 to 200, and 0 to 2000. j|

DOT exemption - A letter of exemption of the OVA from the aircraft rules o
which do not allow flammable gas to be shipped. This exemption may allow the o
OVA to be shipped or carried full on passenger aircraft.

Electronic zero - Found on the hNu, it is used to adjust the •"•
catty when the instrument i. placed in the standby position with the probe
attached.

Pan - in the hNu, It maintains a flow of sample gas through th. Ion chamber.



v u T °*tect°r CP«*^°« Standard Operating Procedure i «
Disk MINN 4 Attachment C

Date:

GLOSSARY

Flame arrester - A gold colored metal screen that contains the flame of the
flame ionization detector, it is located at the bottom of the OVA.

Flame ionization detector - A detector that uses a flame, fueled by hydrogen,
to ionize individual contaminants as they emerge from the column. The ions
are then attracted to an oppositely charged electrode, causing a current and
finally an electric signal to the Strip Chart Recorder.

Flame-out alarm - Audible alarm that is activated when the flame in the flaae
ionization detector goes out.

Cas select knob - Found on the OVA, it provides a choice of setting where a
certain gas can be used to calibrate the instrument.

G-eoluan - One of the three types of columns made for the OVA. This column
contains a 10 percent OV-101 on chromosorb W AW-OMCS treated 60/80 mesh,

Clew plug - Located in the chamber that supports the flame for the flame
ionization detector. It provides the ignition source for the flame.

Headspace sample - A VOA vial filled three quarters of the way with water or
soil. The remaining quarter of the vial is airspace.

Hydrogen - A diatomic gas that serves as the carrier gas and fusl supply for
the OVA.

. »
Hydrogen fill hose - A hose with a pressure gauge, an adaptor to a type 1A
hydrogen cylinder, and aa adaptor to the refill valve on the OVA. It serves
to refill the OVA with hydrogen from the type 1A cylinder.

£2 refill valve - This valve is only turned on when there is aa open path
through the hydrogen fill line to the type 1A cylinder*

jTj supply pressure valve - In the open position this valve allows a meas-
ured flow of hydrogen through the column and on to the detector in the OVA. •

£2 tank valve - Za the open position this allows the hydrogen from the
OVA's cylinder to flow to the H2 «uPPlv pressure valve.

Ignite button - when this is depressed the element in the glow plug glows red
hot and causes ignition of the flame of the flame ionization detector.

Injection - This takes place when a syringe containing gas is introduced into
the column through the septum contained in the T-adaptor, and depressed so as
to enter its contents into the column.

Instrument switch - found on the OVA, this switch turns on the electronics
for the OVA except foe the pump and glow plug.

- . . '
lonization energy - Energy needed to ionize gaseous molecules. This is
usually expressed as ionization potential.

CHM 001 0258



HNu rhotsionization Detector Operation
Oi.sk KINK 4 Standard Operating Procedure i:

Attachment C
Date:

GLOSSARY

Isotheraal column - A column that is wrapped around a hollow metal tube and
then insulated with styrofoam. The purpose of this structure is to keep the
column at a fixed temperature throughout the analysis. «

_t*°P - Pound in the probe of the hNu, it emits ultraviolet light (photons)
into the ionization chamber.

Mercury - Used in making standards for the OVA. A small amount is used to
cover the septum when ?he standard is inverted for storage in order to pre-
vent the solvent vapor from escaping.

Mylar bag - Osed to hold a gas mixture, which can be introduced into the OVA
or hNu through an attached hose or syringe injection.

•Off-scale" - Term used to describe the full scale deflection of the needle
for a particular concentration on the OVA or hNu.

Packing - The inner contents of the chromatographie columns used for the
OVA. The different packings are designated by letters: T, B, and G.

Parts per billion - 1 part of a chemical in 1 billion parts of air or water
(by volume). _

Parts per million - 1 part of a chemical in 1 million parts of air or water
(by volume).

Photeionizatien - The absorption of ultraviolet light (a photon) by a mole-
cule that leads to ionization. RH •»> hv RH+ * e", where RH is a trace gas
and hv is a photon with aa energy greater than or equal to ionization
potential of RH.

Photon - A quantity of ultraviolet light.
*

Porous filters - Particle filters that are found in the probe fixtures and at
the junction of the uabilical cord and the side pack assembly.

Primary calibration gas - For the OVA this gas is a methane/air mixture, and
the gas select knob is set at 3.0; while the hNu uses a benzene/air mixture
and the span setting is 9*8*

Probe/Probe readout assembly (OVA) - Attached to the end of the umbilical
cord of the OVA, it contains the inlet of the air sampling line and a dial
with a linear scale readout.

Probe (hNu) - Attached at the end of the electrical cord that originates from
the instrument panel of the hNu. The probe contains a lamp, ionization
chamber and a -fan to draw in sample gas to the ionization chamber.

Probe extender - both the OVA and hNu have one. Xt attaches to the end of
the probe to shorten the distance one has to get to the source of interest.

ox
3:
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HNu Photoionization Detector Operation Sta-id*-* « . «Disk MTVW A a«naard Operating Procedure
Disk MIW 4 Attachment C

Date:

GLOSSARY

Pump switch - Found on the OVA, when In the on position it pumps in anbient
air ac a rat* of 2 units.

Retention tin* - The total tiae required for a volatile chemical to emerge
fron the column into the detector from the moment of introduction into the
column of the OVA.

Sample screening - Determining total volatile organic chemical content of
ambient air or a headspace saaple by injection into the T-adaptor of the OVA
while the OVA is in the back flush node.

Sample flow rate gauge - This gauge is used to monitor the intake of ambient
air by the pump.

Sample inject valve - when this valve is in the "up" position ambient air is
pumped directly to the detector and the instrument is in the survey mode. If
depressed during the survey mode, the ambient air is redirected through a
charcoal filter before continuing to the detector.

Septum - This is a replaceable, circular, rubber disc with a ten millimeter
diameter that fits into the septua adaptor.

i
Septum adapter - This screws onto the T-adaptor and provides a guide for the
syringe during injection*.

Side Pack Assembly - This is the main unit .of the OVA. It contains most of
the operating controls and indicators, the electronic circuitry, detector
chamber, hydrogen fuel supply and electrical power supply.

Standard - This is * known chemical that is in solution with distilled water
and contained in a VOA vial in such a way that a headspace is present; A
syringe can then withdraw some of the heads pace gas after the vial is
agitated, and this gas can then be injected into the column for chromato-
graphic analysis* Comparison to unknown samples then follows*

Standby knob - This £s found on the him and allows the hNu to warm up in a
non-emergency demanding position. The instrument can also be electronically
zeroed at this position* •

Strip Chart Recorder - A ticking type recorder that forms a permanent record
of the electronic signals that come fro* the detector.

o
Survey mode - The OVA is in this mode when the saaple inject valve is in the ^
up position. In this mode ambient air is pumped directly to the detector.

o
Syringe - A gas tight hollow glass tube with a hollow needle on one end and a £
plunger on the other end that is used to collect headspace gas or ambient air
for injections into the OVA. o

N)
0\

T-Column — One of the three types of columns made for the OVA. This column o
contains a 1 percent, 1,2,3 Tris (2 cyanoethoxy) propane (also known as TCE?)
on chromosorb W HP, 60/80 aesb.



HNu Photoionization Detector Operation c,. j jDisk MINN 4 standard Operating Procedure 11
—^—— Attachment C

Date:

GLOSSARY

Teflon tap* - Used to obtain an airtight seal between connectors in the hy-
drogen line of the OVA.

0

Total volatile organic reading - Measurement of total volatile organic chemi-
cal content of ambient air.

Oltraviolet light - This light or radiation has a wavelength (_) between
4000-2000 f.

Dmbilieal cord - Two corda intertwined bridging the side pack assembly of the
OVA to the probe assembly. This umbilical cord contains an electronic cable
and an ambient air sampling line.

0V transmitting window - Window on the UV lamp of the hMu that emits photons
of UV light.

VOA vial - A tubular glass vial with a rubber septum cap that is coated with
Teflon on one side (usually 40 to 45 ml).

Volatile organies - Organic chemicals that have low boiling points and high
vapor pressures.

o
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HNu Photoionization Operation S.O.P. No. 11
Attachment 0

SECTION 3 Excerpt from*Instruction Manual - Model
PI_1Qlt Portablt pnotoionuation Analy

ritT«BiTTnw HNu sy$tM«. Inc., 1986. (Note: SectiCALIBRATION g 2 of thf Apptnd1x of th§t ^nutl 1$
3.1 INTRODUCTION .tUch.d ,t end _of th1, excerpt.

The PI 101 Analyzer is desi|aed for trace fas analysis ia
aabitnc air aad ia calibrated at HNU with certified standards of
benzene, vinyl chloride aad isobutylene. Other epcioaal
calibrations are available (e.g., ammonia, ethylene oxide, H2S,
tec.). Calibratioa data is givea ia the data ahect. If a
special calibratioa has beea done, the data ia given ia the
Application Data Sheet, vhich aotea the sample aource, type of
calibration (see Sectioa 8, Appeadiz), aad other pertinent
iaforiatioa.

Good instrumentation practice calls for calibraeioa oa the
species to be measured ia the concentration range to be used. —
This procedure assures the operator that the analyzer ia
operating properly and will generate reliable data.

Some general points to consider whea calibrating the PI 101
are that the analyzer ia designed for operatioa at ambient
conditions and therefor* the gaa ataadarda used for ealibratioa
should be delivered to the analyzer at ambient temperatures aad
pressure end at the proper flow rates.

WARNING:

The PI 101 is a non-destructive aaalyzer; calibratioaa uaing
toxic or hazardous gaaea must be doae ia a hood.

The frequeacy of calibratioa ahould be dictated by the
usage of the aaalyzer aad the toxicity of the apeciea measured.
If tht analyzer has beea serviced or repaired, calibratioa
should be doae to verify operatioa aad performance. It ia
recommended that calibration be checked frequently at firat
(daily or every other day) aad thea regularly baaed oa the
confidence level developed.

The aormal meter acaleplate it 0 to 20. If tht acaleplate
ia different, rtftr tt tht Applicatioa Data Sheet. If there are
questions, coasult tht RNO repreaeatative btftrt proceediag with
calibratiot check.

Aa accurate aad rtliable tethod of calibratioa check it to
uae aa aaalysed fat cyliader it t tttt aetup at thowa la Figure o
3-1 sad deacribed below. Additioaal material oa calibration it i
iivea ia Seetiea 8, Appeadix.

3.2 ANALYZED GAS CTLINDEI
oo

Concentration - Tht calibratioa |ta cyliader it tt 0ceataia tht tpeciet tf iattrttt «ede up ia tt tir tatrix "
at or aear tht coaceatratioa tt bt aaalyaed. If tht ro
component it eattable it tir, aaother matrix it tt bt
uaed. The final ealibratita mixture ahoeld bt aiailar
tt tht aamplt tht PI 101 will analyst. If tht expected
coaceatretien it aot katwt thea t concentration ahould
be chosea that will cauae a acalt ditpltetaeat tf 50 tt
80Z on tht Z10 raagt. Calibratitt tt Z10 raage will



SECTION 3.2, ANALYZED GAS CYLINDER eont.

For uaa oa the 0-2000 range, a tvo-atandard
calibration ia preferred: ona ac 70 to 8SZ of tha
linaar ranga and tba ochar ac 23 to 35Z of tha linaar
ranga. With tha liaaar ranga of approxiaately 600 ppa
for aost coapounda thaaa point! would lia between 420 to
510 ppa and ISO to 210 ppa, respectively.

i

Stability - Tha calibratioa gaa auat ba atabla within
tha crlindar during tha pariod of uaa. If tha
calibration ia raquirad ia tha fiald, than uaa of a
saall cylindar ia raeoaaandad. In addition, tha choica
of cylinder aatarial ia contact with tha gaa auat ba
conaidarad (ataal, aluainua or tafloa). If thara ara
•ny quaationa, tha oparator should raquast stability and
uaaga inforaation froa tha gaa suppliar.

WARNING

Eztraaa cara Bust ba takaa ia tha handling
of gas cylindara. Coatants ara undar high
pressure. Ia aoaa casaa, tha eontants aay
ba hazardous. Many gas suppliars will
p r o v i d a data shaats for tha aixtures upon
raquast.

Delivery - Tha cylindar containing tha ealibratioa
aixtura auat ba connactad ta a propar regulator.

WAINIKG

Never opaa tht valve oa a gas cylindar
ceataiaar without a ragalator attachad.

Laak taat all taak/ragul'ator coaaactioaa aa wall aa tha
aaia cylinder valve to prevent tetie or hasartfoaa
aaterials from laaking iata tha wark araa. Cara auat ba 0takaa that tha aatariala of coastractioa af the x
regulator will aae iataraee with tha calibratiea gaa. 3

Ona aethr.1 of aaapliag tha ealiaratiaa gaa is
lllustratad IB Figure 3-1. Coaaact tba cylindar to oaa
lag of tha taa, a flow aatar to tha oppoaita lag, a ad
tha probA f> the third lag. Tha flew aetar doaa aot
require J »al*t. If there is a valve, it Bust be left
wide open, thj flowacter ia enly to indicate azceaa
flow. A d j u a t *.hc fU* froa tha regulator awch that oaly
a U t M e *tre!is (low i« registered at tKe flowaeter.

oo

o
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SECTION 3.2, ANALYZED GAS CYLINDER cone.

This iaauraa that tha PI 101 aaaa tha calibration gas ac
a'taoapharic praaaura and aabiaat taaparatura.

d. Uaaga - Gaaarally, a gaa cyliadar ahovld not ba uaad
balov 200-300 pal aa praaaura affacta could cauaa
eoneaaeration variations. Tha cylindar should not ba
usad past tha racoaaandad aga of tha coataata aa
indicatad by tha aanufsctorar. la casa of difficulty,
varify tha coataata and coacaatratioa of tha gaa
cylindar.

a. Altaraata aaana of calibration ara poaaibla. For
•ora iaforaatioa, coatact tha HNU Sarvica Dapartaaat.

3.3 PROBE

a. Idtneify tha proba by tha laap labal. If a quaation
aziscs, disaasaabla tha proba and iaapact tha laap. Tha
anargy of tha laap is atehad iato tha glass anvalopa.

b. Connaet tha proba to tha raadout asaaably, aaking sura
tha rad interlock switch is dapraasad by tha riag on tha
conaactor.

c. Sat tha SPAN pot to tha propar value for tha proba baing
calibratad. lafar to tha calibration aaao accompanying
tha proba.

d. Chack tba loaiaatioa Poteatlal (I?) of tha calibration
gaa to ba uaad. Tha IP of tba calibration gaa aosc ba
at or balov tha IP of tha laap.

a. Procaad with tha calibratioa aa daaeribad la Sactioa
3.«. Cback tha calibratioa aiaaie for spacific data.
If aaj qaeatloaa davalop, call the HNU representative.

f. NOTEi Tha ll.Taf laaip hat a apacial claaalag coapound.
Do act ••• water ar aay othar elaaaiag coapoaad with tha
11.7 «f laaip. Oe aet latarehaaga ion chaabara, 0aaplifiar boards or laapa batwaaa probaa. (Saa Saetioa x
3.2).

oo
3.4 PROCEDURE

a. Btttary eback • Tara tha fuaetioa switch to BATT.
Tha aaadla should ba ia tha graan ragioa. If aet,
racharga tha battary.

PACE 3-3



5ECTION 3.4, PROCEDURE cone.

b. Ztre set - Turn the function switch to STANDBY.
In this position the laap is OFF and no signal is
generated. Stt tha zero point with tha ZERO stt
control. Tha zaro can also ba sat with tha functlen
switch on tha Zl position and using a "Hydrocarbon-frta"
air. Zn this casa "negative" raadings ara possibla if
tha analyxar aeasurss a claaaar saapla whan in service.

• ,

c. 0-20 or 0-200 raaga - For calibrating oa tha 0-20 or
0-200 ranga only ona gas standard is required. Turn tha
function switch to tha ranga poaition and aota tha atttr
raading. Adjust tha SPAN control sattiag as raquirad to
raad tha ppsi coacaatratioa of tha standard. Rachack tha
zaro satting (stap b.). If readjuataent is naadad,
rapaat stap c. This gives a two-point calibration; zaro
and tha gas standard point. Additional calibration
points can ba ganaratad by dilution of tha standard with
zaro air if dasirad (saa Sactioa 8).

d. 0-2000 ranga - For calibrating on tha 0-2000 raaga, usa
of two standards is racoaaended as citad in Sactioa
3.2a. First calibrata with tha highar standard using
tha SPAN control for sattiag. Than calibrata with tha
lowar standard using tha ZERO adjustment. Rapaat thasa
savaral tiaes to aasura that- a good calibration is
obtaiaad. Tha analyzer will ba appoxiaately liaaar to
battar than 600 ppa, (saa Figura 3-2). If tha analyzar
is subsaquantly to ba usad on tha 0-20 or 0-200 ranga,
it aust ba racalibratad as dascribad ia staps b. and c.
above.

a. Laep claaaing - Zf the spaa sattiag rasultiag froa
calibratioa ia 0.0 or if calibration caanot ba achiavad.
tbaa tha laap auat ba elaaaad (saa Saccioa 3.2).

f. Laap replacaaeat - Zf tha laap output ia too low or if
tha laap haa failad, it auat ba raplacad (saa Sactioa
3.3).

3.3 CALIBRATIOI CBECIZNG

Rapid calibration checking in tha fiald eaa ba aecoaplishad
by asa ef a ••all disposabla cyliadar coatainiag isobutylana.
laaadiatalj aftar a calibration has baao coaplatad, a raading ia
takaa ea a spacial isobutylana standard. This providea a
rafaranca concantration aaasuraaant for latar chacking ia tha
fiald. Thia eaa ba doaa at any tlaa vita a pertabla cyliadar
containing thia aaaa apacial standard, uaing this rafaraaca
raadiat aa a chack, and aaking adjvscaaats to tht analyzer if
nacassary. Ia affaet, thia ia sn indiract aathod ef
calibratioa, oat aaintaiaine, tha ealibratiaa to give direct 0
raadiags for tha oriflaal gas aiitura. but using tha portable
isobutylant cylinder. Oetaila are |ivea ia Section 8.2 of the
A p p e n d i x .

PACE 3-*
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jECTION 3 cent.

8.2 CALIBRATION CHECKING WITH ISOBUTTLENE

Tha calibration of tha analyzar ean ba rapidly chacktd by
tht ust of an BNU amall disposabla cylindtr containing
isobutylana (HNU pn 101-350) with a ragulator (HNU pn 101-351).

At tht factory, tht analyztr ia first ealibrattd on tht
dtsirtd gas standard at tha aptcifiad eoncantration. Than a
•taaurtaant ia mada with iaobutylana.

Tha pp« raading along with tha apan aatting uaing
isobutylant is rtcordtd in tht calibration raport.

In atrvict, tha analyzar calibration can ba ehtekad and
rtadjuattd if ntetsttry by uaiag thia eyliadar aad rtgulttor as
follows:

a. Connact tha analyzar to tha ragulator aad eylindar with
a short piaca (butt eonntction) of tubing aa shown in
Figurt 8-1. Tha calibration gaa ia tha eylindar
eonaista of a aiztura of isobutyltna aad saro air.
Isobutylana ia aontoxie and aafa to uaa ia eonfiatd
artaa. Thtrt art no listad azpoaura ItTtls at any
eoncantration.
Tha ragulator aata aad eoatrola tha flow rata of gas at
a value praaat at tha factory. Thia will ba about
250 cc/aiin..
It ia important that tba tubing ba elaan siaea
contaainatad tubing will affaet tha calibration raading.
Do not uaa tha eylindar btlow about 30 paig aa rtadings
btlow that ItTtl eaa daviata up to 10X froa tha rattd
valua.
Safaly diaeard tha diapoaabla cylindtr whan tapty.
Do not rafill thia eyliadar.
It ia agaiaat tha law to tranaport rafillad cylindtrs.

b. With tha SPAN aetti&f and tha function awitch at tha
sana poaitioaa aa liatad ia tha Application Data Shttt
or Calibration laport, opaa tha valve ea tha eylindar
until s attady raadiag is obtained.

e. If the reading is the ease as the recorded data, tha
analyser eslibratioa for the original speeiee ef
interest is still correct.

d. If the raading bss changtd, adjuat the SPAR tatting
until the reeding is the seas.

e. Shut off the cylinder ss soon ss the reading is g
established. 3

f. leeord and eaintain tKis new SPAN tatting. Then g
recslibrste tbe snalyztr oa tbe species of interest as ^
aeon as possible. o

g. Whenever the enalysor is recalibrated, it Is to be %
inatdiataly cheeked witb tha .sea 11 cylinder end the oo
raadina recorded. This csn then be used for later
checking in the field.

tACC 0-5
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Exiting Monitoring Well Evaluation Standard Operating Procedure 12
Page 1 of 3

Date :

1.0 OBJECTIVE

The following procedure is a general guideline for the evaluation of existing wells.
The guidelines may be modified depending on the project objectives. After
completion of the evaluation, a judgment could be made as to the reliability of past
data and future usefulness.

2.0 LIMITATIONS

These guidelines give overall technical guidance only and could be modified by
specified requirement of project-specific plans for monitoring-well evaluation.

3.0

None.

DEFINITIONS

4.0 GUIDELINES

The following guidelines and procedure should be used when conducting monitor-
ing-well evaluations:

1. Record the identification and general location of the monitoring well,
including approximate distance from the site and access to the wed.

2. Record the physical condition of the monitoring wefl including the
following:

a. Existence an condition of the protective steel casing, cap, and lock,
including casing diameter.

b. Existence and condition of cement coflar surrounding the protective
casing.

c. Presence* or absence of standing water or depressions around the
casing.

d. Presence of any electrical cable and its connections.

3. Before removing weH cap, check for and disconnect any wires, cables, or

oI
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Exiting Monitoring Well Evaluation Standard Operating Procedure 12
Page 2 of 3

Date :

electrical sources. Remove lock and open cap. Air monitoring equipment
should be used to detect the presence of organic vapors in he monitoring
well. The following information should be recorded:

a. Cap function.

b. Physical characteristics of the inner casing or riser, including inner
diameter and casing composition.

c. Presence of grout between the inner and outer protective casing.

d. Presence of an inner casing or riser cap including how it is attached
to the casing and if it is vented.

e. Presence of a submersible pump or dedicated baiter. If possible,
remove it and check the diameter, material, and condition of the
equipment

f. Stickup height from top of protective casing with cap open to
ground surface and to top of inner casing or riser pipe if it exists.

4. Record initial static water level from top of PVC casing using an M-scope
or equivalent

5. Check dept of the wel, if not obstructed, with a calibrated weighted line.
Bounce the weight on the hole bottom to check for sediment The weight
will advance sJowty if the wel contains sediments. Note any sediment or
beotonrte on the end of the weight when removed. Note any obstructions
or discrepancy with construction togs.

6. Check alignment and plumbness of the wel. This is not as critical in
shallow wefts as in deep weds where s vertical fine-shaft turbine pump or
submersible pump wil be installed. A plumment smaller than the inner
wen diameter should be towered into the wel Any obstructions should
be noted.

7. Check th« function of ths wel to determine tht time required for future
sampling and estimate the hydraulic conductivity. The extent and method
of testing depend on project objectives, wel depth and diameter, and
estimated hydraulin conductivity. Test methods would include rising head,

oI
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Exiting Monitoring Wett Evaluation Standard Operating Procedure 12
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Date :

falling head, and slug tests. Records recovery using a pressure
transducer with recorder or a water level indicator. Record pH, specific
conductance, and temperature of groundwater removed if instnjmentation
is available. In clustered or nested wells record water level in shall wells
when deeper wells are tested.

8. After water level equilibrium has been reached, check the integrity of th
bentonrte seal by pouring several gallons of water around the outside of
the casing. Monitor water levels for 10 minutes and note any increase.

9. Close well, secure lock, and properly decontaminate all equipment when
necessary.

o
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Monitoring, Measuring and Standard Operating Procedure 33
Test Equipment Maintenance Page 1 Of 17
____________________ Date: September^ 1989

1.0 OBJECTIVE

The function of a maintenance program is to ensure that any equipment needed for
investigative work done by Malcolm Pimie, Inc. (MPI) personnel is in proper working
condition. Specifically, maintenance is needed to prevent the failure or malfunction
of equipment and to eliminate erroneous readings resulting from nonmaintained
equipment or from equipment in need of repair.

2.0 APPLICABILITY

This guideline is applicable to any monitoring, measuring, or test equipment that will
be used for investigations conducted by MPI Personnel.

3.0 DEFINITIONS

General maintenance - The minimum amount of maintenance needed to keep an
instrument in proper working order.

Functional maintenance - The maintenance needed for the repair or reconditioning
of a piece of equipment>
4.0 GUIDELINES

A maintenance program is essential to ensure the continued operation of an
instrumentation. The three elements of this program include normal upkeep of
equipment, service and repair (when required) and formalized record keeping of an
work done on each piece of equipment This guideline covers the normal-upkeep-
of-equipment element of the maintenance program.

For most of the* equipment listed in Section 42 below, normal maintenance wi
consist of cleaning (outside surfaces) lubrication (aft moving parts) and, if applicable,
a battery level check and recharge or replacement as necessary. This program win
include the maintenance of al monitoring, measuring, and test equipment returning
from use, or any equipment used on a daily basis. The frequency of maintenance 3
checks will be dependent on the individual needs and use of each piece of o
equipment As a minimum, most equipment w« be maintained according tot o
monthly schedule.

o
X

Maintenance procedures wiH be only those necessary for keeping an instrument in
o
N)
Sf



Monitoring, Measuring and Standard Operating Procedure 33
Test Equipment Maintenance Pag« 2 of 17

Date: September 1. 1989

service or in preparation for everyday use. It is beyond the scope of this guideline
to cover specific maintenance or repair procedures for each piece of equipment
For this purpose, the manufacturer and model number are given for each piece of
equipment so that a repair or specific maintenance problem can be referred to the
manufacturer or other qualified servicing organization.

*

4.1 RESPONSIBILITIES

The project team leader's responsibilities include keeping al maintenance records,
making sure all equipment used is maintained on a daily basis, and shipping any
instrument in need of repair to the correct source.

The equipment custodian's responsibilities include carrying out al maintenance
required according to schedule, sanding out for service any piece of equipment in
need of repair, and informing field team members of any specific maintenance
requirements for equipment used at the site. The equipment custodian will also
keep on file all records of maintenance under his or her care.

The field personnel responsibilities include the maintenance of every piece of
equipment located at the site, on a regular basis, and the maintenance of equipment
after each use.

4.2 EQUIPMENT

A list of the equipment that it subject to the maintenance guidelines set forth in
Section 4.2- is given below.

1. Altimeter, American Puafin System Model APS-M!

2. Automatic Itvtl, Uetz Modtl B2A

3. Cokximetrte tubes, National Dratgtr Model 67-26065

4. Exptotimtttc, Mint Safety Appliance* Model 2A

5. Flow recorder, Untar Inttrumtnti Corporation Models 141 and 142

6. Magnetometer, Omnimag Model PPM-300

7. Oxygen mtt-r, Mint Safety Appliance* Mode* 245 PA

oI
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8. Permissible air-sampling pump, Bendbc Models BDx30 and BDX3J

9. pH meters

a. Coring Scientific Instruments Model 3
*

b. Orion Research Models 201 and 301

10. Radiation detectors

a. Eberiine Models E-120 and E-I20E

b. Solar Electronics Model PA-Mini

c. Vtetoreen Model 490, Thyac III

11. Rain gauge, Betfort Instrument Company Model 5-780 series

12. Resistivity meter, Bison Instruments Model 2350

13. Theodolite, Tokyo Optical Company, Ud., Models TL-60E, TL-10DE,
TL-20DE, and TL-20DEP

14. Vapor detecton

a. HNU Systems Model PM01

b. Photovac Incorporated Modal 10A10

e. Foxboro Modete OVA 128 and 106

15. Watar level Wteatorc

a. SINCO Modal 51453

b. Soittaat Inc. Modaia DR760A, OR762M, and DR762A §

4.3 MQNrTQRINQ. MEASURING. AND TEST EQUIPMENT MAINTENANCE g

AH monitoring, measuring, and teat equipment should be maintained on a monthly
basts (unless otherwise statad) Periodic maintenance should include a general

o
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cleaning with a mild detergent, lubrication of all movable parts, a battery check if
applicable, and a generalized check for any equipment that is need of repair.
Instrument calibration (Section 12.1 and 12.3) or decontamination (Section 11.11) are
not treated in this procedure.

In addition to the monthly scheduled maintenance, equipment that has been used
between inspections must undergo a maintenance check after each use, or, if the
equipment is used over a prolonged period, a check should be made aster each
day of use.

Maintenance requirements are summarized below for the equipment listed in the
preceding Section 4.2.

4.3.1 Ato'meter

The following is a summary of the maintenance requirements for the Model APS-MI
altimeter manufactured by American Paulin System:

1. General maintenance. Protect the altimeter a:id thermometer from the
direct rays of the sun.

2. Monthly maintenance. None required.

3. After-use maintenance. Clean the instrument with a mild detergent

4. Functional maintenance. Refer al specific maintenance and repair
requirements to the manufacturer.

4.3.2 Automatic Uval

The following is a summary of the maintenance requirements for the Model B2A
automatic levtt manufactured by Uetr

1. Geoer'al maintenance, dean and check tf* instrument

2. Semiannual maintenance Q

a. FuBy check and inspect the instrument

b. Periodically check the tripod shoes; they may become loose or
the leg* may become shaky after being used for a long period.

oo
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3.. After-use maintenance

a. Completely wipe off any moisture if the instrument gets wet
during survey work. Moisture wil adversely affect the instrument

b. Clean every part of the instrument before putting it back in the
case. Breathe on the lenses to moisten them and gentiy dean
them with a dean doth (worn out cotton) or soft tissue paper.

4. Functional maintenance. If foreign matter appears to have entered any
movable parts or screws, or when condensation or fungi appear on the
lenses, prisms, etc., of the telescope, promptty consult the
manufacturer.

4.3.3 Colorimetric Tubes

The following is a summary of the maintenance requirements for the Model 67-
26065 Draeger Multi Gas Detector manufactured by National Draeger:

1. General maintenance. None required.

2. Monthly maintenance

a. Leak test - Insert the unopened tube into the bellows pump.
Compress the pump. Following this, the position of the bellows
must not change any more for I minute.

b. Suction capacity test - Compress the pump; when the bellows is
released, it must open instantly.

3. After-use maintenance. Perform the leak test and suction capacity test

4. Functional maintenanot. Refer any repair or specific maintenance
needs to the manufacturer or another qualified service center. o

2

4.3.4 Exptoaimeter 0
o

The following is a summary of tht maintenance requirements for the Model 2A
Combustible Gas Indicator manufactured by Mine Safety Appliancee: o

ro
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1. General maintenance. None required.

2. Monthly maintenance

a. Check battery level; replace batteries if necessary,

b. Check for leaks in the system,

c. Check flashback arresters,

d. Check ballast lamp,

e. Check detector unit

3. After-use maintenance

a. Check battery level,

b. Check filter,

c. Check detector unit

4. Functional maintenance

a. Whan gaseous concentrations fal abova tha scale ranga of the
instrument, stop sampling and flush tha instrument with fresh air.

b. Replace battery in accordance with instruction manual (Modal
2A).

e. Change fitter in accordance with instruction manual

d. Refer al repairs to tha manufacturer or other qualified service
personnel

o
4.3.5 Row Recorder i

Tha following is a summary of tha maintenance requirements tor tha Models 141 and 8
142 flow recorders manufacturad by Unaar Instrumanta Corporation:

o
1. General maintenance. Keep on supply chart paper and chart pans ^
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(keep pen tips covered)

2. Monthly maintenance. Check battery level; recharge according to
manufacturer's specifications if necessary.

3. After-use maintenance

a. Check battery and recharge if necessary.

b. Check the amount of chart paper used; add more if necessary.

4. Functional maintenance

a. User lubrication is not recommended.

b. Service or repair should be referred to Linear Instrument
Corporation factory technicians or other qualified repair
personnel.

4.3.6 Magnetometer

The following is a summary of the maintenance requirements for the Model PPM-
300 Omnimag, Total Reld Magnetometer, manufactured by EDA Instruments, Inc.

1. General maintenance. Keep the magnetometer dean and free of dust

2. Monthly maintenance. Check the battery level and, if necessary,
change or recharge the batteries,

a. Rechargeable: nonmagnetic sealed lead-acid batteries

b. Disposable: C-size ceat

3. After-use maintenance

a. dean the key pad to prevent buildup of drt in the key recesses. |
If necessary, use a amal toft brush to remove the drt

b. Clean around tht mode selector. Use a smaJ, soft brush to gain
oo
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c. Clean the display window.

d. Clean the sensor. This is important because foreign matter
could contain traces of magnetite which could influence
instrument accuracy.

e. Check the battery level; recharge or replace as necessary.

4. Functional maintenance. Refer afl specific maintenance or repair needs
to the manufacturer or other qualified service personnel.

4.3.7 Oxvaen Meter

The following is a summary of the maintenance requirements for the Model 245 RA
oxygen meter manufactured by Mine Safety Appliances Company:

1. General maintenance. None required.

2. Monthly maintenance. Check battery level by turning instrument on. If
low battery alarm sounds, replace battery (one 9-V alkaline battery)

3. After-use maintenance

a. Check Teflon sensor for damage (easily damaged)

b. Clean the instrument wtth a doth and a mild detergent in water.

4. Functional maintenance. For sensor replacement, refer to the
manufacturer's manual. Al other repairs should be referred to the
rnanufacturtr.

4.3.8 Permissible Air-Sampling Pumo

Maintenance of tt* sample pump Involve* checking tor teaks, blockage, and pump
capacity. The following te a summary of tht maintenance requirements for the
Models BDX30 and BDX3 Super Samplers manufactured by Bendbt Corporation:

1. Monthly maintenance

a. Check the sampling head for teaks (refer to manufacturer's
manual as noted above). If a teak Is found. Inspect cassette and

o
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hose for cracks and leaks. Repair or replace components as
necessary.

b. Inspect the dust collector leaks. If a leak is found, inspect filter
holder and hose for cracks and leaks. «

2. After-use maintenance

a. Inspect and dean all parts daily. Cleaning should be done with
water or alcohol and a pipe deaner.

b. Check the unassembled parts for cracks or leaks and replace all
0-rings at the first sign of wear.

c. Recharge battery after each use.

3. Functional maintenance. Specific maintenance procedures for the
Super Sampler pump, gravimetric sampling head assembly, and
respirable dust collector are outlined in the manufacturer's manual
(reference, BOX3O, 31, 99).

4.3.9 oH Meters

oH Meter Manufactured bv Coming Scientific Instruments

The following is a summary of the maintenance requirements for the Model 3 pH
meter:

1. General maintenance. None required for meter; store electrodes under
conditions described in the instruction manual. The electrode
instruction sheet gives maintenance procedures for individual

Monthly maintenance. Check battery level Replace if necessary (two
9-V batteries) S

3. After-use maintenance. Check battery level after each use.

4. Functional maintenance. Various electrodes can be used with this pH
meter, and each electrode wi have Its own maintenance procedure.
Reference to electrode maintenance wil be given on the electrode

oo
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instruction sheet

oH Meter Manufactured bv Orion Research

The following is a summary of the maintenance requirements for the Models 201 and
301 digital pH meters:

1. General maintenance. Store electrodes according to procedures given
on the electrode instruction sheet

2. Monthly maintenance. Check the battery level, and replace batteries as
needed (six AA batteries).

3. After-use maintenance. Check batteries after each use.

4. Functional maintenance. Refer specific maintenance or repair needs to
the manufacturer or other qualified service personnel

4.3.10 Radiation Detectors

Radiation Detector Manufactured bv Eberilne Getaer Counter

The following is a summary of the maintenance requirements for the Models E-120
and E-I20E radiation detectors:

1. General maintenance

a. Keep Instrument dean and dry.

b. Remove batteries if the instrument is to be inactive for a long
period.

Z Monthly maintenance. Check the battery level. Replace batteries when
the* check reading it below the acceptable level

o
3. Aner-use maintenance. Check battery levels dairy. i

4. Function* maintenance. Refer al specific maintenance or repair needs
to the rnanufacturer or other qualified service personnel

Radiation Detector Manufactured by Solar Bectronict

oo
I-*

o
GO
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The following is a summary of the maintenance requirements for the Radiation Alert
Model RA-Mini:

1. General maintenance. None required

Monthly maintenance. Check the battery level and replace if necessary
(9-V alkaline cell)

3. After-use maintenance. Check the battery level and replace if
necessary.

4. Functional maintenance. Refer all specific maintenance or repair needs
to the manufacturer or other qualified personnel.

Radiation Detector Manufactured bv VTctoreen Getaer Counter

The following is a summary of the radiation requirements for the Model 490, Thyac
III:

1. General maintenance. Keep instrument dean and dust free.
Instrument should be turned off when not in use.

2. Monthly maintenance. Check the battery level. Replace batteries as
needed (two D cells).

3. After-use maintenance. Check the battery level Replace batteries as
needed. Conduct a performance test in accordance with ANSI N323-
B78, paragraphs 4.6 and 5.4-

4. Functional maintenance. Specific maintenance procedures for Geiger
tub* replacement, high-voltage power supply check, an amplifier,
circuit, and rnooostaWe multivibrator test are outlined in the
manufacturer's manual Refer al other service to the manufacturer or
other qualified service personnel |

4.3.11 RainGauoe g
H1

The following is a summary of the maintenance requirements for the Model 5-780 Q
series (re. book nos. 8777, 12049,15783) of rain gauges manufactured by Belfort N>
Instrument Company: w
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1. General maintenance. Inspect the gauge during regular operational
visits to ensure correct operation.

2. Monthly maintenance. None required.

3. During-use maintenance. Every 3 months (dusty climates) or once per
year (mild dimates) dean all Moving parts with a son brush. Examine
the weighing mechanism linkage for evidence of excessive friction.
Clean the bucket thoroughly. Inspect the dash pot; add silicone fluid if
necessary. Inspect the chart recorder and drive. Clean the pen.

4. Functional maintenance. See additional maintenance procedures
provided in the manufacturer 's manual (as referenced above)

4.3.12 Resistivity Meter

The following is a summary of the maintenance requirements for the Model 2350
Earth Resistivity Meter manufactured by Bison Instruments:

1 . General maintenance. Keep instrument free of dust dirt, and moisture.

2. Monthly maintenance. Check battery level (selector switch on test
positions) and replace batteries as necessary (three 9-V batteries,
Mallory No. TR234R and three 5.4-v batteries, Everady No. 490).

3. After-use maintenance. Check battery level; replace batteries as
necessary.

4. Functional maintenance. For battery replacement refer to instruction
manual Do not attempt any repairs or internal maintenance beyond
battery replacement

4.3.13 Theodoflte 0i

oo

The following is a summary of the maintenance requirements for theodolites, Models
TL-6DE, TL-IOOe. TL-20OE, and TL-200EP, rnanufactured by Tokyo OPttoal
Company, Ltd.: ~

1. General maintenanca. Store instrument in a wett-ventflated area. Protect 8
the instrument from shock and vibrations when transporting. *
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2. Monthly maintenance

a. Clean the instruMent with a damp doth.

b. Check the instrument according to procedure outlined in the
manual

3. After-use maintenance. Clean the instrument after each use.

4. Functional maintenance

a. Do not dismantle the telescope or revolving parts of the
instrument

b. Refer repair or internal maintenance to the manufacturer or to a
qualified service center.

4.3.14 Vaoor Detectors

Vaoor Detector Manufactured bv HNU Systems

The following is a summary of the maintenance requirements for the Model Pl-l 01
HNU Phototonization Analyzer

1. General maintenance. None required

2. Monthly Maintenance

a. Check battery and recharge if necessary.

b. Check sample Wet of the probe unit for violet glow (change
ultraviolet Bght source if needed)

3. After-use maintenance, Rechargs battery after each uas. £

4. Functional maintenance. Refer al specific maintenance or repair
needs to the manufacturer or other quaflfled service personnel-

Vaoor Detector Manufactured bv PhotoVac Incorporated
Ol
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The following is a summary of the maintenance requirements for the Model 10A10
Portable Photoionizaton Gas Chromatograph:

1. General maintenance. Maintain batteries in a fuOy charged condition.

2. Monthly maintenance. Check battery level Recharge batteries when
necessary.

3. After-use maintenance. Recondition column by heating overnight at a
temperature of 100 C and in an ultra-high-purity helium atmosphere.

4. Functional maintenance

a. For column replacement, refer to the manufacturer's instruction
manual as referenced above.

b. Because user service is not recommended, forward any repairs
to the manufacturer or other qualified service personnel.

Vaoor Detector Manufactured bv Foxbofo

The following is a summary of the maintenance requirements for the Organic Vapor
Analyzer, Models OVA 128 and 108:

1. General maintenance. Keep instrument free of dust and moisture.

2. Monthly maintenance

a. Check the battery charge level. Recharge batteries at needed.

b, dean and inspect particle fitters, valve rings, and burner
chamber.

c. Check pumping system for leaks. 0
X

3. After-use maintenance
o

a. Recharge battery after each use.

b. Recharge hydrogen gaa supply at needed
o

o
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c. Check chromatograph column; change or regenerate (with a
desorber) the column if needed.

4. Functional maintenance. Refer all specific maintenance or repair needs
to the manufacturer or to other qualified service personnel.

•

4.3.15 Water Level Indicators

Water Level indicator Manufactured bv SINCQ

The following is a summary of the maintenance requirements for the Model 51453:

1 . General maintenance. None required.

2. Monthly maintenance. Check battery level and replace batteries if
necessary (three AA batteries)

3. After -use maintenance. Clean the instrument after each use.

4. Functional maintenance. Refer repair or specific Maintenance to the
manufacturer or to other qualified service personnel.

Water Level Indicator Manufactured bv Soiltest Inc.

The following is a summary of the maintenance requirements for the Models
DR760A, DR762M, and DR762A:

1. General maintenance. None required.

2. Monthly maintenance. Check battery level and replace batteries
at needed (one H/2-V penfight eel)

3. After-use maintenance

a. Dean the instrument after each use.

b. Check battery level after each use.

5

0
o

Functional maintenance Refer repair or specific maintenance to
the manufacturer or to other qualified service personnel.

00
Nl
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4.4 RECORDS

A record of all equipment maintenance and repair should be kepi in the following
places:

1. Rekj logbook
2. Equipment custodian's logbook
3. Remedial Planning Office (REMPO) files

A record of maintenance form, shown on Figure 4.25-1, wifl be kept on file at
REMPO with the instruction manuals for all instrumentation.

o
X

oo

o
N)
0>
00
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MALCOLM PIRNIE, INC.

RECORD OP MAINTENANCE

Type_________________ Date_____________

Manufacturer _______________

Model No. _______________

Serial No. ______________

Type of Maintenance _______________

Comments

o
X

Maintenance Performed by

Coov to

Quality Assurance Officer.
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SUMMARY OF OPERATING INSTRUCTIONS
1. CALIBRATION

A. Switch inatrumant to OFF and adjuat malar machanical taro
B. Switch to ZERO and adjust to "0" on mo/I acala
C. Switch to FULL SCALE and adjust to " 1 5" on mg/l acala
O Prapara proba tor oparation. plug into irMtrumant. wail up lo 15 mtnuta*

tor proba to atabifcn. Prooa can ba locatad in calibration chambar or am-

Switch to CAUB. Oi and adjust CALIB. control until malar indicataa tocaT'
ahituda on anon icala in uppar right cornar ol malar
NOTE: It ia daiirabla IO calibrata proba in a high humwMy anwironmant.
Soa mMrwctjpn manual tor mat* datail on cakbration and oihar mstrumani

probarcharaciBfiaticB. .

tor prate to auMin to iparalura and dw-

0 Switch to RE
I. Wa

AND SET DIAL. Sat Oi SOLUBILITY FACTOR dial
car* to propariy indaB aaknily on atopad

raad mg/l. diMotvad otiygari wMa Mining
ba laft on batwaan maaauramantt to

ra-potorin iha proba.
i 'w aip)

3. OfNIRALCAMt ^
A. Raplaca tenaria* altar 1000 houra of operating or if fuM acala adjuaimant

cannot ba mad*. Uaa Evaraady B36 "C" aita or aqual.
B. Maaxbranaa wM teal indaftnrtaiv dapanding on uaa. Avaraga raplacamant

i 2-4 wiafci. Proba anouaj ba atorad in humid anvironmani to pravani
drying out

C. Cattwata dairy.

T6SO TOO WHO
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OXYGEN PROBES AND EQUIPMENT
There are three oiygon probes tor use with the YSI Model 51 B Dissolved
Oxygen Meter Descriptions ol where they are used are contained in the follow-
ing paragraphs

I. VSI B739 D.O. Probe
The VSI 5739 Probe, with built-in lead weight and pressure compensation is

•n improved design that replaces the discontinued YSI 5101 5418 5419 5718
and 5719 Probes (See Figure 1)

For user convenience the probe M equipped with a disconnecting cable to
feciktaie changing cable length* end replacing damaged cables or probes The
probe and cable assembly a> held together with a threaded retaining nut The
connection is nof designed lot casual disconnection and should only be dis-
connected when necessary.

To disconnect the cable unacrew the retaining nut and slide u down the cable
to eRDoae the connector PuM gentry on the cable and connector until the con
Hector comet away tram the probe body.

To rasssambla. inapoct the connector and "0" ring tor cleanliness If the 0
ring « frayed or damaged remove it by equeeting it in the groove causing it to
bulge, man roN it out of the groove and off the connector A replacement 0
ring is iupplisd with the cable.

Push the connector into the probe body, rotating it until the two halves mate.
A light coating of vaaatine or sifccone grease on the "O" ring wiH make

Air trapped between the connector halves which may cause
mem to anting apart afcghlty. is normal. Screw on the retaining nut. fund tight
•nry. NOTE: If erratic readings we experienced, disconnect the cable and inspect

. If present, dry owl and reconnect, replacing the "O" ring, it necessary.

G6ZO TOO WHO

I

Pressure Compensation
Tha vant on the side of the probe is part of a unique pressure compentaung

system that helps assure accurate readings at great depths of water Piessuie
compensation is effective to 1/2% of reading with pressures to 100 psi (230 It
water) Tha quantity of air bubbles napped under the membrane deieimme* how.
serious the pressure error will be. which is why proper preparation of the probe 11
essential (Sea OPERATING PROCEDURES ) The system is designed to accom
modale a small amount of trapped air and still function properly, bul Iha amount
should be kept to a minimum

Tha compensating system normally does not require servicing and should not
be taken apart However, if electrolyte is leaking through the diaphragm 01 if
there is an obvious puncture, the diaphragm must be replaced A spate it
supplied with the probe Using a coin unscrew the retaining plug and remove the
washer and the diaphragm, flush any salt crystals from the reservoir, install the
new diaphragm (convolution side in), replace the washer, and screw in the
retaining plug

•
II. Vtl B720A tVO.D. Bottle Probe

The YSI 6720A BOO Bottle Probe replaces the discontinued YSI 5420A
BOD Bottle Probe for measuring dissolved oMygen and temperature m start
dard BOO bottles It is provided with an agitator for stirring the sample solu
lion, available in models tor 115VAC (95-13SVAC. 5O 60 Hi) or 230VAC (190
25OVAC. 50 60 Hi) operation (See Figure 2)

When using the probe, plug tha agitator power supply mto line power and the
proba plug mto the instrument With the agitator turned off place the lapeied
probe end into the BOD. bottle and switch agitator "ON" with switch on lop ol
probe The probe should be operated with a minimum of trapped aw m the
BOD bottle A slight amount of air m the unstirred region at the top of Iha bot
tie may be neglected, but no bubbles should be around the thermistor or oiygen
sensor

FIGURE 1 FIGURE 2
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OPERATING PROCEDURES
I. Preparing the Probe

All VSI 5700 Series Probes have similar sensors and should be cared lor m
the same manner. They are precision devices relying on good tiaatmani if high
accuracy measurements are to ba made Prepare the probes as follows (See
Figure 7)

ALL PROBES ARE SHIPPED DRY — YOU MUST FOLLOW THESE
INSTRUCTIONS

1. Prepare the electrolyte by dissolving the KCI crystals m the dropper bottle
with distilled water Fill the bottle to the top

2 Unscrew the sensor guard from the probe (YSI 5739 only) and then remove
the "O" rmg and membrane. Thoroughly rinse the sensor with KCI solution

3 FiN the probe with electrolyte M follows
A Grasp the proba in your left hand When preparing the YSI 5739 probe

the pressure compensating vent should be lo the right Successively Ml
tha sensor body with electrolyte while pumping the diaphragm with the
eraser end of a pencil or similar soft, tatunl tool Continue Mling and
pumping until no more aw bubbles appear (With practice you can hold
tha proba and pump with one hand while fiNmg with the other) When
preparing the YSI 5720A and 6760 probes, simply fill the sensor body
until no more air bubbles appear.

• Secure a membrane under your left thumb Add more electrolyte to the
proba until a large meniscus completely covers the gold cathode
NOTE: Handie membrane material with care, keeping u clean and dust
free, touching it only at the ends.

C With tha thumb and forefinger of your other hand, grasp the free end of
ttlal IfMfflDf AIM.

D. Using a continuous motion sf/etcn the membrane UP. OV€H. and
DOWN Iha other tide of the sensor. Stretching forms the membrane lo
Iha contour of Iha probe

E. Secure the end of the membrane under the lorefinger of the hand
holding the probe

f RoN Iha "O" rmg over the end of the probe There should be no wrinkles
in the membrane or trapped air bubbles Some wrinkles may be
removed by kghtry lugging on the edges of the membrane beyond the
"O" ring.

G. Trim off excess membrane with scissors or sharp knife Check that the
stainless steel temperature sensor is not covered by excess membrane

4 Shake off eiicess KCI and reinstall the sensor guard
6 A bottomless plastic bottle is provided with the YSI 5739 piobe for con

vemeni storage Place a small piece of moist towel or sponge in the bottle
and insert the probe into the open end This keeps the electrolyte from dry
ing out. The VSI 672OA and 6760 probes can be stored m a B O D bottle
containing about I" ol water

6 Membranes will last mdeOmlety. depending on usage Average replacement
is 2 4 weeks However, should the electrolyte be allowed to evaporate and
an excessive amount of bubbles form under the membrane or the mem
brana become damaged, thoroughly Hush the reservoir with KCI and install
a new membrane

7 Also replace the membrane if erratic readings are observed or calibration is
not stable

eentiel
t). The gold

(which can reeurt from

8 "Home brew" electrolyte can be prepared by making a saturated solution of
reagent grade KCI and distilled water, and then diluting the solution to hall
strength with dratiNed water. Adding two dr jpe of Kodak Photo Flo per 100
ml of solution aaeurea good wetting of the sensor, but ie not abeotutely M.

sthode ahouM etweye ba bright and untarnished. N N la tarnished
meet with certain geeee) or plated wNh silver (which

can result from extended uee with e looee or wrinkled membrane), return
ll to the fectory for service or else clean h wtth the YSI 6080 Probe Recondl
tlonlng KM. Never uee chemicals or any abraatve other than that supplied
wtth thte kit

10. ll le also poselMo that the silver anode may become contaminated, which
will prevent eucceeeful calibration. Try soaking the probe overnight In e 3%
ammonia eotuUon: rtnee with detonlied water, recharge wHh electrolyte,
and Inetatl a new membrane. M still unable to calibrate, return tha probe for
service.
Hydrogen suNide. sulphur dioxide, halogens, neon, and nilroua and nitric ox
ida are interfering gases. It you suspect erroneous readings, it may be
necessary lo determine if these are the cause. These gesaa have been tested
for response:

II

lOOftHefaMit
lOOKEdtyleno
100% Carbon Monoxide
100% Hydrogen

Less ittan 1%
Lets then l»

I OO% Carbon Dioxide
10O% Niirov* Oxide
lOOKNilncOxKta
tOOttCMwm*

About 1»
1/3 Ol IMfMMIM

l/3Oir«*po«M
2/3 Oi rcifMMM*

FIGURE 7



FIGURE •
II. Propping ih« Instrument

ll n imponant that Iha instrument ba placed m the intended operating post
lion vertical, tilted, or on lit back — before U is prepared loi use and calibrated
(See Figure 8) Readjustment may be necessary when the instrument operating
position is changed Altar preparing the probe proceed as follows
1 With twitch in the OFF position, adjust Iha malar pointer lo Zero with the

screw m tha center ol the mater panel Read|utim«ni may be necessary il the
instrument position is changed

2 Switch lo ZERO and adfusl to taro with lero control knob
3 Switch lo FULL SCALE and ao>isl the FULL SCALE knob until the meter

needle aligns with the " t &" mark on the mo/I scale
4 Attach the prepared probe to tha PROBE connector ol the inslrumenl and

adjust Iha retaining ring linger tight
5 Before calibrating aNow 15 imnutee lor optimum probe siaMiiaiion

Repotarue whenever tha instrument has been OFF or the probe has been dis-
connected

o
I

oo

III. CaMkration
The operator has a choice ol three calibration method* — Wmkler Tiiration.

Saturated Water, and Aw Experience has shown thai air calibration is quite
rateable, yet tar simpler than the other two methods The three methods are
descnbod m Iha following paragraphs

Winkle* TMratim
1 Draw a volume ol water bom a common source and carefully divide mio lour

samples Determine the OKygon m three samples using the Wmkler Tiiraiion
technique and average the three values II one ol the values differs from the
other 2 by more than 0 S mg/l. discard thai value and average the remain
ing two

2 Place the probe m the fourth sample and SIM
3 Read temperature ol cakbrairan sample and set sokibibiy dial lo sample

temperature Observe correct salinity Allow the probe to remain in the lam
pie at least two minutes before selling temperature

4 With switch in READ Oi position, set CALIB Oi Knob to the avenge value
determined m Step I Leave m the sample for an additional two minutes to
venly stability
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Walat
AM satuiata a volume ot water (300 SOOccI by aerating of siuimg lot at least
15 minutes at a relatively constant temperature
Place the probe m the sample and stw
With the switch in the CALIB Oi position, adjust the CALIB Knob to the maid
for the local altitude Leave probe m sample lor 2 minutes to verify statedly

Air Calibration
1 Switch to CALIB Oi position
2 Place the probe m moist an BOO probes can be placed m partially filled

BOO bottles1 Other probes can be placed in YSI 5075A CaliiMaiimi
Chamber (Refer to the following section describing CALIBRAIIUN
CHAMBER) or the small calibration bottle (the one with the hole in ih« but
torn along with a few drops of water The piobe can also be wrapped loosely
in a damp cloth taking care the cloth does not touch the membrane Wait ap
proiimalely 10 minutes for lemperatuie stabiliialion This may be done
simultaneously while the probe is slabiliting

3 With the CALIB Knob set the meter pointef to the mark for the local aluiuito
Be sure reading is steady. For calibration at altitudes higher than 7000 l««t
above sea level, see Table) II Racalibraiton is recommended when aluiude is
changed A 1000 ft. altitude change can result in a 3% reading e»oi - 0 3
mg/lat tOOmg/l
The piobe is now calibialed and should hold this calibianon value lot iii.iny

measuiements Calibration can be disturbed by physical shock touchini) MI«
meinluane or diymg out ol the electrolyte Check calibianon alter each senr;> <>i
measurements and m lime you will develop a realistic schedule lor
For best results when not m use. follow the storage procedures
for the various probes described under OXYGEN PROBES AND EQUIPMtNl
This will ieduce drying out and the. need to change membiaiies

Calibration Chamber
The YSI 5O75A Calibration Chamber is an accessory that helps obtain

calibiatmq conditions when an calibialing in the lield and is also a useful IIMI!
wlien measuiiiKj in shallow watei (less than 4 III As shown in Fiyuie 9 it <-<»>
sisls ol a 4 1/2 It stainless steel lube Ml attached to llte calibianon chamber (!>l
and the measuring ring 171 For cadbialion insert the solid rubber sloppei 161 mm
the bottom of the calibration chambei ISI Push the piobe 141 thiough I!M hollow
lubbei stopper 131 as shown in Detail A Foi ma*imum accuracy wet itie msitle
ol the calibration chamber 151 with fiesh walei This cieales a 100% leUiive
humidity enviionment loi calibration Inseit the piobe stoppei assembly "' H«
lop ol ttie calibiation chambei

Dining calibration hokl the calibration chamber undei water and calibi.Hi.' 4*
descnbed ui the An Calibration procedure Keep the handle above il« waiei Ji
all tunes After calibration Hie chamber can be used as a measumiy '><> l>v
lemovmg the probe stoppei assembly liom the calibration chambei ISI ami !>*•'<-
my it m measuring img 171 (See Detail Cl Slowly sin Hie w.itei wild tin- w.n.il
when measuimo,

8630 TOO WHO
IV Dissolved Onygen Measurement

With the msliumeni piepaied loi use ami Hie I»«I|H-
probe Mt the sample to be measuied and p«iv.de stimuli

«•«
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Figure C

FIGURE t

Surfing tor the 5731 Probe can baat be accomplished with • VSI Submeru
Me Slirrar. It lha Submersible Stirrer ie not used, provide manual stirring by
raiemo. end towering the probe •bowl 1 ft pat second If the S07SA Cefebra
lion Chamber ia uaed. the antire chamber may be moved up and down in the
watar al about | ft. pa? aacond.
Tha VSI 6720A has a built-in power driven stwrer
With aha VSI S7SO sample suriing mutt be accomplished by other means
auch a* with lha MM of a magnetic stirring bar
AHow sufficient lima tor probe to stabikie to sample temperature and d«s

S Turn the awrtch to TEMP and road temperature from the lower malar scato
Sal lha Oi SOLUBILITY FACTOR dial to the observed temperature, taking
care to wsa the appropriate tatmtty mda« (Saa SALINITY CORRECTION)

S. Turn cha awtoch lo READ Oi and read the dtsaotved onygen value m mg/l
dMacHy from lha metat

Salinity CotracHon
Lota OMyojan can be dMaotved in tall water than m fresh water Tha amount

vanee diractry with tha degrae of sabratv and. al constant temperature, the
relationship can be considered linear for the range of hash water to sea water.
which corresponds to the instrument range of 0 lo 20.000 mg/l Chloride

II w necessary for the operator lo determine salinity by suitable means (such
•t with lha YSI Modal 33 S C T Malar) and then to choose the coriect position
along the mde« scato whan dialing m the temperature (Sea Figure IO)

FIGURE 10

Each faction ol lha bar on the Oi SOLUBILITY FACTOR dial lapreMnls 5 OOO
mg/l Chlorida concanliaiion ova* a range liom O lo 2O.OOO mg/l Tha lunt
leading lo lha correct temperature should intersect the toll edge ol the bar al Hie
proper salinity concentration The drawing shows the dial set lor 0 my/I
Chloride at 20*C or 10.000 mg/l Chloride at I5*C. or about 18 OOO in.j/l
Chlorida al 10*C. ate

Multiple Measurements
II a series of measurements are made m a short lime at about the s«me

temperature (within S'C of calibraiion lemperaiure) performance will not be
degraded and recalibraiion is not required, simply
1 Read lemperaiure of new sample
2 Reset Oi SOLUBILITY FACTOR DIAL
3 Read Onygen concentration Experience is the best guide tor deciding how

often recabbraiion is required Careful probe maintenance and storage aid
stability of calibration

V % Onygan ft % Air Saturation Measurements

Occasionally il is desirable to measure the % oiygen m a sample or the % «"
saturation ol a sample The YSI Model 518 can be used tor these measurements
with any of the YSI 570O Series Probes with an altered calibration technH|ue at
loHows

12
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% Oiygen Readings Calibration Procedure (0 46*1
1 Prepare the probe lor operation as previously discussed
2 Connect the probe to the instrument
3 Wuh the instrument OFF adtust the meter to teio on wpptr scate using the

adtustmeni screw
4 Switch to FULL SCALE and ad|usi the meter to the lull scale position
5 Switch to READ Ot position and leave the instrument on up to 20 minutes

to stabtliie the probe
6 Set Oi SOLUBILITY FACTOR dial to 25'C position
7 Switch to ZERO position and adjust meter 10 iero on the lowei ic»lt with

the ZERO knob
B. Switch to READ Ot and with the probe m air adiusl the meter to 21 on the

lower see* using the CAUB knob
• Repeel Steps 7 and B unut no further adjustment is required

10 Transfer the probe to the measurement sample and read on the tower scale
with the wMjlrument si* M the .READ Oa position AH readings wiH be m
%0a Accuracy tmH to ± 1% 0*. worst case
NOTE. Temperature readMtgs may to mada with the switch m TEMP post

MM The SOLUBILITY FACTOR dul must to left wi the 2S*C post*

% Air Betwretien Readings (0 10O%I
1 thru 4 Same as wt % Oiygen Readings
S. Turn the selector switch to ZERO and adiust the meter to iero on the upper

•cato wMng the ZERO adjustment knob
B Switch to CALIB O* and with the probe wi aw adjust the meter to 10 on the

upper scale ustng the CALIB knob
7. Transfer Hie probe lo me measurement sample and reed on the upper scale

with the wtslrument stM in the CALIB 0* position Multiply by 10 to obtain
% aw saturation For e«ampte. rf tto meter reads B 5. multiply by 10 for an
answer of BS% aw saturation
NOTE: Temperature reedings may to made with tto switch m the TEMP

position Tto Oi SOLUBILITY FACTOR dujl is inoperative and un-
necessary when making % aw saturation readings

NOTE: When %Oi or % air saturation measurements are 10 to made in
water, greatest accuracy w* to achieved if the probe is calibrated
MI moot aw by suspending it in a botrte containing a small amount
of water, or by wrapping it in a damp cloth during calibration steps.

VI. Recording Data
Although tto YSI Model SIB is not designed with recorder output, it is possible
tor tto user to modify the wtslrument slightly m order to record % Oi and % air
saturation Connect a 100 mV recorder with minimum SOK ohm input mpedance
across the meter lormwtats Set up tto recorder according to the manufacturer s
instructions and operate the YSI Model SIB as described

Dissolved oxygen measurements in mg/l cannot to recorded accurately •«
cept under constant temperature conditions This is because the solubility of 01
ygen m water is temperature dependent and instrument correction is manual II
recording of dissolved oiygen is required wi your application, we recommend
either the YSI Model 54 A or Model S7 Dissolved Oiygen Meter, which have

automatic temperature compensation and ate designed with tecorder output ie)
minals

VII Calibration Tables

The mg/l tables m accordance with slaiidaid piaclice" include the vdpm
piessuie ol watei in the indicated piessuie The sample ol an used lot caliliiatum
should be saturated with water vapor lor greatest calibiation accuracy

The error which may result liom use ol completely diy an tantieme condition)
is small and is mammum at higher lemperatuies and altitudes At 25°C am! /bo
mm pressuie the extreme etror would be 0 3 mg/l. lot SO% RH. 0 15 my/I u
the enor is ol concern, wet the inside ol the sampler cup before use to piuwule
IOO% RH Then no error will occur using the tables provided

Table I
SOLUBILITY OF OXYGEN IN WATER (Saturated with Air) IN mg/l

AT VARIOUS TEMPERATURES AND PRESSURES
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II ahould bo notod that the baromalric presaure as quoted by lha Weather
Bureau ia not the Into atmospheric pre*aure of the local, but it is corrected to an
equivalent sea level reading

For a reported prouuro of 760 mm lha true atmospheric pressure at a given
altitude ia shown in Table II.

II
RELATION OF ATMOSPHERIC PRESSURE TO ALTITUDE

Altitude)

S«a Level
lOOOFeat
20OOFeat
3000 Fool
4000 Fool
6000 Fa*t
6000 Feat
7000 Fort
aOOOFMt
•000 Foot

10.000 FMI
11. 000 Fort

The lamoorai

Tn»o Atiwoephoric

760
733
707
681
666
632
609
686
664
643
623
603

•

CALIB Sotting for
Attitude* Abov* 7000 Foot

d^__.A fkal__A^._ • __ n.̂ ._..̂  ——— ..__/•

1002
964
929
893

ivoen in aaa water is not the same
M that in ftoah water

The aotuMrty of o*ygon in aoa water ia given in Table III

TaMolll
SOLUBILITY OF OXYGEN IN SEA WATER

i 20.OOO
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0
1
2
3
4
6
6
7
8
9

10
It
12
13
14
IS

nVl
11.41
1111
1O83
1066
1030
10.O5
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• 6*
• 37
• 16
896
• 77
8S8
841
824
807

Ttivip
•c
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SotuMMy
me/I
791
778
761
747
733
720
707
695
683
671
66O
649
638
628
618

DISCUSSION OF MEASUREMENT ERRORS
Whan comparative measures ara made on lha tame sample, undai ilia
same conditions, and with the same instiumant. the leading should repioduce iu
±01 mg/l or belief Many laclois can coninbuta lo maasuiemant eiiois the
eno* figures given below aia "worst casa absolute eiior accumulation" wheie
each contributing lecioc is at its extreme loleiance value and the sum ol con
intuiting factors is taken as the worst possible combinalion There aie tluee
mam types ol errors

TYPE I Errors due lo instrument design, quality control and component
limitations They cannot be reduced without elaborate individual in
lUument calibration procedures
1% meter tolerance O 15 mg/l man
Amp and circuit O 05 mg/l mi*

(Worst casa Type 1 error ±0 20 mg/l mai I

TYPE 2 Errors anting from temperature and oiygen sensor limitations, non
linear response, and membrane-to membrane difference The man-
imum permissible error ia specified, and good maintenance wiN limn
this type of error lo those valua.
Automatic temperelure compensation for membrane temperature
coefficient 0 03 mg/t ma«.
Dial Solubility control error

11% component 0 10 mg/l ma«)
Tracking of panel dial and printing error

•610 +3O*C — DOS mg/l man
(3Oto45*C — 010 mg/l ma«)

+02*C probe error — 014 mg/l max
(Worat CM4 Type 2 error ±0 32 mg/l man)

TYPE 3. Errors arising from assumptions made about lha environment m which
the measurements ara made and a* such ara subject 10 control by the
operator
Altitude Effect —
10OO ft change gives about a 3% error or 0 3 mg/l ai 10 mg/l

Baramairic Pressure —
Normal local variation ia less than ±06" Hg. or 0 IS mg/l man
Humidity —
If less than 100% RH in calibration chamber Assume only 60% RH
The error varies with temperature

TEMPERATURE
o«c

10»C
20«C
30*C
40-C

ERROR/mg/l
002
006
012
027
068

Neglecting the altitude error —
(Worst casa Type 3 errors at 20*C. ±027 mg/l "*•• >

17
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Undar Ilia worst condition* with aN error* additive — The error at 20»C could
amount to: ±O.79 mo/I (max)

If Type 3 error* are omitted — the wont ca*a error would be: ±0 52 mo/I
(HIM.) ^

II calibration i* achieved at or wiihm 1*C of me »ample temperature — the
error can be further reduced to: ±0 38 mo/I (ma«)

Bearing in mind that theee accumulated error* represent manulacturing
eccoptabikly kmita and that probability of aN error* adding in the »ame direction
is low. the probable error accumulation is about 1/2 the maximum 0 26 mg/l
if Type 3 error* are eliminated, and 0 19 mg/l il careful temperature matching
technique ra employed.

CIRCUIT DESCRIPTION. MAINTENANCE A CALIBRATION
The Model SIB contains two separate circuits:
1. A temperature bridge circuit.
2. An amplifier for oxygon measurement.

The amplifier features integrated circuitry for good temperature stabtliiy. tow
voltage power roojuirements and long battery Me. Current from the oxygen profc*

a voltage across • resistor network which include* e thermistor (kepi
at O* probe temperature}. Thia voltage is applied to the input of the circuit A
portion of the amplifier output is sppksd to the amplifier input m a standard
negative feedback configuration.

The empfcner output circuitry is designed to perform specific manipulations on
the input signs! to achieve dial-in Oi aotubikty factor and to provide calibration

laintanance is battery replacement. Four "C" site flashlight
batteries are required. Battery life ia at least 1000 hours of operation or 6

The only

Battery replacement ia indicated if the "fuN scale" adjustment cannot be
made or O* calibration cannot be achieved (Warning: a faulty probe will al*o
not permit O* calibration.)

Replace bananas every six months to reduce danger ol corrosion due to leaky
batteries. To replace bonarioe — remove aw screws from bottom piste —
benery hokfers are color coded Positive (•»• button) end of battery must go to

It ia possibla that the Oi SOLUBILITY FACTOR dial can become too*e and *kp
from it* normal position. In an emergency the dial can be repositioned with the
following procedure H must be emphasited that this is an emergency procedure
only, and that the instrument should be returned to the factory for proper
recakbratton at the earliest opportunity
1 Cakbrata in air to the local altitude in the normal fashion
2. Switch to TEMP and read temperature of the probe
3. Refer to Table I and determine sotubikiy of oiygen m water st the observed

temperature and currant barometric pressure Contult Table II or call the
local Weather Bureau tor an e«ect reading The more accurate the reading
the more accurate wiN be the cabbtation

4 Switch to O« and set the Oi SOLUBILITY FACTOR dial to th« observed
temperature with sahnity of lr**h water The mg/' indication should agree
with Table I If it doe* not. rotate the SOLUBILITY FACTOR dial until the
mg/l indication doe* agree with Table I Loo»en the dial ••position to the
pointer indicates the observed temperature This i* a temporary calibration

only A* soon as possible the instrument should be returned lot lactoiy
^calibration YSI maintain* complete facilities lor tepair and rccalibraiiuii ol
all YSI products

INSTRUMENT BATTERIES
Baiieiy leplacemem is indicated if lull scale adjustment cannot be achieved 01
Oi calibiaiton cannot be achieved (Warning A faulty probe wiH alto not permit
Oi calibiaiion)

To replace batteries remove the four screws holding the rear cover ol the in
stiument The four batteries will be lound on the battery terminal board inside
See Figuie 11

Satiety holdeis aie color coded POSITIVE I + button) end of battery must go
to ted

Replace with Eveready No 93S "C" sue or equal

FIGURE 11

WARRANTY AND REPAIR
«

AH YSI product* carry a one-year warranty on workmanship and pans,
of batteries Damage through accident, misuse, or tampering will be iep*n«it
at a nominal charge, if possible, when the item is returned to the factory 0110 «n
authoriiad YSI dealer.

If you are experiencing difficulty with any YSI product, it may be relumed Im
repair, even if the warranty has expired YSI maintains complete lacilme* lot
prompt servicing of aN YSI products

Service Department
Yellow Springs Instrument Co. Inc
PO BOH 279
Yellow Springs. Ohio 45387. USA
Phone (5131 767 7241
Tele* 20 6437 ,9
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1.0 DESCRIPTION

1.1 Sensing Method

The MINIRAM (for Miniature Real-time Aerosol Monitor) Model POM-3 is an
ultra-compact personal-size airborne particulate monitor whose operating
principle is based on the detection of scattered electromagnetic radiation in
the near infrared. The MINIRAM uses a pulsed CaAlAs light emitting source,
which generates a narrow-band emission (half-power width of 80 run) centered at
880 run. This source is operated at an average output power of about 2 mU.
The radiation scattered by airborne particles is sensed over an angular range
of approximately 45* to 95* from the forward direction by means of a
silicon-photovoltaic hydrid detector with internal low-noise preamplifier. An
optical interference-type filter is incorporated to screen out any light whose
wavelength differs from that of the pulsed source.

The MINIRAM is a light scattering aerosol monitor of the nephelometric
type, i.e., the instrument continuously senses the combined scattering from
the population of particles present within its sensing volume (approximately
1 cm3) whose dimensions are large compared with the average separation
between the Individual airborne particles.

1.2 Open Sensing Chamber Sampling Method

Air surrounding the MINIRAM passes freely through the open aerosol
sensing chamber as a result of air transport caused by convection,
circulation, ventilation, and personnel motion. The MINIRAM requires no pump
for its operation, and the scattering sensing parameters have been designed
for preferential response to the particle size range of 0.1 to 10 micrometers,
ensuring high correlation with standard gravimetric measurements of both the
respirable and thoracic deposition fractions. Optional flow accessories are
available for applications requiring specific Inertial particle precollectlon,
extractive sampling, concurrent filter collection, etc. ^

It should be noted that one of the advantages of direct light scattering ^
aerosol sensing Is that the rate at which air passes through the sensor does o
not Influence the Indicated concentration because the detection Is performed ^
directly on every parcel of air traversing the fixed sensing volume. |

I
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Therefore, flow velocity through a-real-time sensor such as the MINIRAM
influences only the response time. So., it should not surprise the first-time
user when, upon pressing the MEAS key of the MINIRAM, no pump noise is heard,
and this silence will be accompanied by a readout message of "CO" on the
liquid-crystal display indicating that the MINIRAM has. indeed, been activated.

1.3 MINIRAM Electronics

The MIE MINIRAM is a very advanced aerosol monitor which incorporates a
| custom-designed single-chip CMOS microprocessor whose functions are to:

process the signal from the light scattering detection circuit, control the
L measurement sequence program, compute concentration averages, keep record of

elapsed time, perform automatic zero correction, control auto-ranging, drive
I the liquid-crystal-display, store average concentration values as well as

timing and identification information, sense battery and overload conditions,

I sequence playback of stored information, and provide alarm signals.
The MINIRAM derives its power from a sec of internal rechargeable Ni-Cd

batteries which can provide continuous monitoring operation for over 8 1/2
| hours, or retain stored information for up co approximately 6 months. The

battery set is packaged as a separable module which allows easy field
k replacement when recharging is not feasible. The MINIRAM can be run without

time limit from an A.C. line using the charger provided with the instrument.
The MINIRAM has cvo output connectors. On* provides a continuous,

real-time analog signal output proportional to th* aerosol concentration.
This signal can be used for continuous recording (e.g., on a strip chart

1 recorder), telemetry, or control purposes, «tc. The other connector provides,
during th« measurement nod*, either an ASCII digital output which is updated

1 every 10 seconds, or a switched output for alarm purposes (depending on the
user-selected function). Stored information playback can be accomplished
either by means of the MINIRAM's own display or through the digital output
jack. During the normal monitoring operation, the liquid-crystal -display
indicates the aerosol concentration in the units of milligrams per cubic I
meter, and the displayed reading is updated every 10 seconds. When operating ^
in the measurement or monitoring mode, other functions can be displayed o
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momentarily, i.e.. as long as a corresponding couch switch is pressed. All
external controls are performed by pressing one or more of 8 sealed touch
switches on the MINIRAM panel.

1.4 Modes of Use and Application

The MINIRAM measures the concentration of any airborne particles, both
solid and liquid, and the display indicates this level in the units of
milligrams per cubic meter, based on its factory calibration, against a
filter-gravimetric reference, using a standard test dust (Arizona road dust)
Th MINIRAM can be used to measure the concentration of all forms of aerosol;
dusts, fumes, smokes, fogs, etc.

Its small size and weight, and concentration averaging features permit
its use as a personal exposure monitor, attached to a belt, shoulder strap,
hard hat, etc. Alternatively, it can bt used as an area monitor for both
indoor and ambient air situations. Test chamber monitoring, visibility
measurements, cloud detection (e.g., radio/drop sonde), aerosol dispersion
studies, etc. are additional applications of the MINIRAM.

~~ 2.0 WHEN YOUR RECEIVE THE MINIRAM ...

Follow these steps when first receiving your MINIRAM:

1 2.1 Remove the instrument from shipping case.

2.2 Observe display. It should be blank Indicating that the MINIRAM is
in the minimum power mode.

2.3 Plug charger Into A.C. line (standard charger Is for 120V. 60 Hz;
I optional version available for 220V, 50 Hz).

| 2.4 Connect charger plug Into corresponding MINIRAM receptacle. o
I 3

,' 2.5 Leave charger connected to MINIRAM for a minimum of 8 hours before o
' using Instrument without the charger.

o
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2.6 You can operate the MINIRAM immediately after the charger has been
connected. Follow operating instructions described in the next
section of this manual.

3.0 OPERATING INSTRUCTIONS

Refer to Figure 1 for the location of control switches, display, and
connector jacks. Refer to Figure 2 for the display timing sequences.

*

"3.1 Initial Condition

Assuming that the batteries of the MINIRAM have been recharged (see
section 2.0), the display may indicate one of the following conditions:

• Blank display: Means the MINIRAM had not been in the
measurement mode for 48 hours or more, and is in the minimum
power off mode.

• "OFF" display: MINIRAM has been in the off mode for less than
48 hours.

i
• Concentration display that changes or "blinks" once every

10 seconds: the MINIRAM is in the. measurement mode.

3.2 To start Measurement Cycle

• If ch« MINIRAM shows * blanked display (see above), press OFF
and wait until the display reads "OFF" (approximately 5 seconds
after pressing OFF), before pressing MEAS to initiate

. measurement cycle.
. If the MINIRAM shows "OFF" (see above), press MEAS directly to

initiate measurement cycla (there is no need to press OFF o
first, in this case).

The functions performed by pressing each MINIRAM touch switch are as follows:

oo
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3 . 3 MEAS

To scare the monitoring operation of che MINIRAM. Press MEAS (see
automatic timing sequence of Figure 2). The first readout displayed is either
"GO" (or "CGO" if TIME is also pressed, section 3.4). followed by the last
concentration reading or ".00". Approximately 36 seconds after pressing MEAS
the first new 10-second-averaged concentration reading is displayed. All
subsequent readings are concentration values in milligrams per cubic meter,

*

updated every 10 seconds. Figure 3 shows a typical digital printout of a
sequence of 10-second measurements (second data block).

The MINIRAM will now run in the measurement mode for 500 minutes (8 hours
and 20 minutes), after which it will stop, displaying the OFF reading,
retaining in storage the concentration average and elapsed time information.
Once the MEAS mode has been entered this sequence can only be interrupted by
pressing OFF; pressing ZERO. TUA, SA. TIME or ID« only affects the display
during the time these keys are pressed, without affecting the measurement
cycle. Pressing PBK during this cycle has no effect.

The instrument normally operates in the .00 co 9.99 mg/m3 range.
Whenever a 10-second concentration exceeds 9.99 mg/m3 the MINIRAM display
automatically switches to the .0 to 99.9 mg/m3 range and remains in that
range as long a the measured 10-second concentration exceeds 9.99 mg/m3,
otherwise the MINIRAM reverts to its lower range display.

3.4 MEAS and TIME

If both MEAS and TIME are pressed »c tht same time (press TIME first and
while depressing it actuate MEAS) the MINIRAM will display "CCO" (for
Continuous "CO"), and will then operate as above (i.e., pressing MEAS only).
except that after the first 8.3 hour run It will restart automatically and
continue to measure for an Indefinite number of 8.3 hour runs, (with the
battery charger) until th« OFF key Is pressed, or until the batteries are
exhausted. Concentration averages and timing information for the last seven
8.3 hour runs will remain In storage at any glvtn time.

oo
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3.5 OFF

L When this key is pressed the MINIRAM will discontinue whatever mode is
underway displaying "GCA"* followed by the display segments check ("8.8.8-")

I and finally "OFF" (see timing diagram of Figure 2). The MINIRAM will then
• remain in this reduced power condition (displaying "OFF") for a minimum of

1 10 minutes or a maximum of 48 hours or until the MEAS key is pressed to resume
the measurement cycle.

If OFF is pressed during a measurement run the display will read "OFF"
I for 48 hours (unless another key is pressed during that period), after which

the display will be blanked. Thereafter, if OFF is pressed the MINIRAM will
I display the "OFF" reading for only 10 minutes, after which the" display will be

blanked again unless another key is pressed during that period.
I Every time the OFF key is pressed, during a measurement cycle, the
• MINIRAM will store the concentration average and elapsed monitoring time up to

I the time of that OFF command. The duration of the off period (up to
48 hours), i.e., between two consecutive measurement cycles, is also stored
for each of up to 7 cycles.

| If the MINIRAM is not reactivated (i.e., pressing MEAS) within 48 hours
of the OFF Command, it automatically switches to a minimum power level, with

I blanked display; however, all data remains stored in memory for up to
approximately 6 months without battery recharging (indefinitely, with charger).

| OFF must be keved before anv other operating mode can be entered:
setting 10*. zero referencing, playing back stored data, or changing the

I program code. Display functions, however, can be activated during the
measurement mode.

I
i, -

I *"GCA" is displayed and printed out by th« POM-3 although th« instrument is
manufactured by MIE, Inc. o

ox12
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I
"j 3.6 TIME

: During che measurement mode, if TIME is pressed the display will show the
elapsed cime, in minutes, to three significant figures, from the start of the

, lasc measurement run. The KINIRAM will automatically return to concentration
V display after the TIME key is released.

| 3.7 TVA ' .

| This key stands for Time-Veighted-Average. During che measurement mode.
if TVA is pressed the display will indicate the average concentration in
milligrams/m3 up to chat instant, from che start of the last run. This
average is computed by the MINIRAM applying the equation:

I
.1 / ̂  CdtTVA-* (^

J o

where t is the elapsed run cime and C is che instantaneous concentration at
time c. The value of TVA is updated every 10 seconds. After releasing che
TVA key che MINIRAM display returns co che 10-second concentracion display.

3.8 SA

This key stands for Shift-Average. During che measurement mode, pressing
SA will provide a display of che aerosol conctncracion, up co chac moment,
averaged over an 8-hour shift period. This average is compuced by che MINIRAM
applying che equation:

TVA - HOW nin. /

3

480 Min. o

The shift-average value corresponda to the exposure from the ttart of che
measurement cycle. Thus, for exaaple, if the MINIRAM has been measuring for g
3 hours, and the time-weighted average over that period has been 6 mg/r*

o
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I
"I" (TVA reading), the shift average value at that time. (SA reading) would be

2 mg/m5, vhich is equivalent to an 8-hour exposure at an average
• concentration of 2 mg/m5.

The value of SA is updated every 10 seconds. When releasing the SA k«y
1 the MINIRAM display returns to the 10-second concentration display.

1 3.9 PBK
• *

^ With the MINIRAM in the off mode (i.e.. not in the measurement mode), the
I stored information can be played back by pressing PBK. If the PBK key is

initially pressed the display will indicate "P" for one second. If PBK
| continues to be pressed for more than 1 second, then the stored data is

automatically played back through the MINIRAM display: First, the
I identification number is displayed with the ID indicator bar on; next the

shift or run number (7 through 1, i.e.. starting with the last run) is shown
I (with the OVR indicator bar on as identification); followed by the sampling
* (i.e., measurement) time in minutes, for that run; followed by the off-time

between the last and next run (in tens of minutes); finally, the average in
V mg/m5.* This sequence is repeated seven times. An average reading of 9.99

indicates that a significant overload condition occurred during that run. The
^ total time required for the complete automatic playback on the MINIRAM display

is approximately 70 seconds.
\ If PBK is pressed for less than one second "PA" will be displayed, and

the stored data will be fed out through the digital output jack of the MINIRAM
for printout, magnetic storage, telemetry, etc. A printout consists of 8
lines of data. Figure 3 shows a typical stored data printout (see data block
labeled "Playback of Scor«d Data"). The first 7 lines show the data for the

• last 7 measurement periods, and th« last lin« shows the Identification number
i (I), the prograaaable s«Uetion code (F), and th« z«ro value for that data
b block (Z). In addition a check sua is printed ouc on a 9th line for

I

' 'Either the TVA or the SA values, depending on selected usar-programnabU code
(see Section 4.2).

o
I
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ri
modem/computer data transfer purposes. The first 7 data lines are subdivided
into 4 columns. The first column identifies the measurement period (starting

I with the last or 7th); the next column lists the corresponding duration of
" each measurement period, in minutes; the third column lists the off time

J between consecutive measurement periods, in minutes divided by 10; and the

last column lists the average concentration values for each period in mg/n3 .*
Either time-weighted, or shift average values can be printed, depending

I on the selected programmable code (see section 4.2). The exadple shown on
Figure 3 (F-0012) indicates that the TUA values are listed. Although the

I printout heading will indicate "PDM-2 LISTING" (as shown in Figure 3), this
format applies equally to the MINIRAM model PDM-3.

I The speed of the digital transfer to a printer or other digital device
can be user selected through the programmable selection code (see section

1 4.2). For a 300 baud rate the transfer time for the stored data block is
approximately 45 seconds. See sections 10.0 and 11.0 for instructions on how

_ to connect the MINIRAM to a printer ot other digital recording/processing
§ device.

I

I

I

I

I

I

I

3.10 ZERO

The interior walls of the MINIRAM sampling chamber reflect a small amount
of che light from the infrared source into che detector. This background
level is referred co as che "zero value", and is automatically subcracced from
all aerosol concentration readings during Che measurement mode. The result is
that the displayed readings depend only on che actual dust concentration
present within che sensing chamber.

The zero value varies fron inscruaenc co inseruaenc as well as wich
differenc sensing chambers. It will increase somewhac as che chamber inner
walls and windows become contaainaced wich dust. A zero updace should be
performed afcer cleaning the sensing chamber (see secclon 12.0).

oI

oo

*Eicher che TVA or che SA values, depending on selected user-programmable code ^
(see Section 4.2). w
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-— I Pressing ZERO during a measurement period provides momentary display of

the stored zero concentration value used by the MINIRAM to correct all digital
concentration readings (the analog output signal is not zero-corrected). To

• update the ZERO value the MINIRAM must be in its off condition (press OFF in
case of doubt). Then, press ZERO and wait until the display again indicates

ij -OFF" .
The average of 4 consecutive 10-second zero level measurements will then

|f be stored by the MINIRAM as the new ZERO reference value. (See timing diagram
in Figure 2 and digital printout obtained during a typical zero check on

U Figure 3). When operating the MINIRAM in high particle concentration
environments ( 5 mg/m3) the zero value update should be performed

j approximately every 8 hours. At aerosol concentrations below approximately
1 mg/m3 this update may only be required once a week, or even less

I frequently. The zero update should be performed either within a clean-air
• environment (ideally, a clean room or clean-bench) for dust measurements in

the concentration range below O.S mg/m3, approximately, or by flowing clean
I air through the sensing chamber of the MINIRAM (e.g.. by means of an optional

clean-air adaptor, MIE model PDM-1FZ Zero Check Module) (see section 17.2) for
-—t use at dust concentrations above 0.5 mg/m3, approximately. Air conditioned

offices (without smokers) usually have concentrations below approximately 0.05
f mg/m3 and can thus be used for zeroing purposes. When measurements are

performed under essentially clean air conditions, e.g., in the same
| environment where the zero check was performed, the MINIRAM readings will
• indicate 0.00 mg/m3 with small random fluctuations around that value.

( Positive values (e.g., 0.02) will thus be indicated on the LCD display.
il Negative values (e.g., -0.02) are suppressed and are also indicated as 0.00.

The digital output, however, does include such negative values and these will
I be printed out by a digital printer (see sections 10.0 and 11.0)

I

I
I

I

3.11 ID* Q
x

Pressing ID" during a measurement period provides momentary display of
the identification number stored within the MINIRAM memory.

The ID* key, in combination with other keys, is used for several
additional programming functions described in the next section (4.0).

oo
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I 4.0 PROGRAMMABLE FUNCTIONS

• 4.1 ID» Selection

In order to change the instrument identification number the MINIRAM aust
• first be in the off mode (i.e., press OFF). Then press the ID* key. and the

presently stored number (between 1 and 999) will be displayed, as well as the
] ID indicator bar. To increment the identification number press the A key

(same key as TVA). and to decrement the number press the T key (same key as
j SA). Any number between 1 and 999 can thus be selected and will remain in

storage until the batteries are disconnected, or if the MINIRAM is not
• recharged over a 6-month period.

Pressing the OFF key after the above identification number selection will
I remove the MINIRAM from the ID* selection routine and lock-in that number

until a new number is selected. A complete ID» lock-out (i.e., a routine to

( preclude panel-control change of that number) can be accomplished by a
separate programmable code selection (see section 4.2).

~TI 4.2 Programmable Selection Code

t The programmable code allows the user to panel-select several alternate
functions and operating modes.

ii
The program codes co selecc specific alternate operating modes are:

' 1 selects che alarm inscead of ASCII digical oucpuc

2 seleecs che ID* lock-out

J 4 seleecs che TVA inscead of che SA Co be scored for playback

t 8 seleecs a 1-second pause afcer each princer carriage return (for
\ slow printers)

32 seleecs 110 baud digical oucpuc race inscead of 300 baud o
3:

• 64 seleecs 600 baud digical oucpuc race inscead of 300 baud

These numbers are entered as a sum, e.g., eo iaplemenc ID* lock ouc, TVA ^
storage, and 1-second carriage recurn delay, che code nunber would be 14 ^

11



r
- • To encer the desired code (e.g., 14) follow these steps:

. Press OFF key and wait until "OFF" is displayed.

• Press ID* key and set program code to desired number (e.g.. 14)
by means of the A and ? keys.

' • Press TIME key (this will show previously entered code).

• Press ID* key again to lock in the new program, code which will
f . then be displayed.

• The preceding steps will cause the ID* to become equal to the
jl programmable selection code. To restore the desired ID*

(without affecting the selected code number which is now locked
in) , use the A and V keys again to select the ID* for the

_ instrument as described in section 4.1.
~

• Press OFF to exit the ID* selection routine.

if • To look at the programmed code number, at any time, start from
the off condition; press ID*, then press TIME ("F" will then be
displayed momentarily), after which the code number will be
displayed. Press OFF to exit the code number routine.

•—li If no specific alternate code is entered the MINIRAM will operate in its
standard mode (equivalent to code 12) consisting of the following:

• ASCII digital output

• Panel-selectable ID number (preset to 999)

• Time-Weighted Average (TVA) values in memory storage

• 7-bit ASCII resolution

• 300 baud digital output

e Printer carriage return followed by a 1 second delay

4.3 ID* Lock-out

1 If the ID* lock-out cod* has been selected (i.*., « 2 as part of the sum.
as described in section 4.2) then both the ID» «nd th* prograaaable cod* can o
only be displayed (and printed out), but neither of th* two can then be ^

"' CD
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changed by means of the panel keys. In this case, in order to change the 1D»
if the lock-out code has been selected, or too alter the programmable code,

1 the% battery must be unplugged momentarily. Disconnecting the battery,
however, causes the MINIRAM to lose all stored data, and cancels all alternate

t program codes which may then be restored following the procedure described in
I section 4.2.

i 4.4 Alarm Level Adjustment

J If the selected program code includes a 1, the MINIRAM will not provide
an ASCII digital output but instead a switched output (at the digital output

j connector) which will close every time the measured 10-second concentration
value exceeds a presettable threshold concentration level. If a 1 has been

I included in the code, then the ID* divided by 10 becomes the alarm level in
' milligraas/m3. This level can be adjusted following the ID* selection

procedure of section 4.1, that is using the a andTkeys to increment or
I decrement the number. For example, if an alarm level of 12.5 mg/m3 is
' desired (and starting from the off mode), press ID*, adjust displayed number

to 125 with the A and T keys, and press OFF. This number (e.g., 125) then
becomes the ID* as well. It is not possible to enter a separate alarm level

? and ID* number.a

" 5.0 OVERLOAD AND ERROR CODE INDICATORS

5.1 Bar Displays

There are three bar indicators on the MINIRAM display, identified as OVR,
ID. and BAT. If the OVR bar is displayed at any time during operation in the
measurement aode the MINIRAM detection circuit has been overloaded. A
momentary overload can be caused by the insertion of an object into the
sensing chamber, sudden exposure to sunlight, etc. If the cause of overload
is eliminated, the OVR bar will disappear during the next 10-second display
period, unless the overload persists for more than a total of 1 1/2 minutes
over an 8 1/3 hour measurement cycle.

13



\
_| The ID bar display is activated only for display identification purposes

and not for error conditions.

'j The BAT bar ls displayed when the battery voltage becomes insufficient.
indicating that the charger should be plugged into the MINIRAM.

»
I 5.2 Error Codes

»

I The MINIRAM will display and output (at the digital outpttt Jack) error
code numbers along with the corresponding overload indicator bars on the LCD

j readout. These codes will appear only if the problem persists for more than
about 30 seconds.

The error code numbers'are as follows:

.0.1: low battery condition
I

.0.2: RAM (digital processing)

^ .0.3: A/D (signal) overload

If an overload condition persists for more than approximately 1 1/2
minutes the selected concentration average value (SA or TVA) automatically
registers 9.99 and that number will be indicated (or digitally transmitted)
upon data playback, signifying an invalid measurement cycle. The OVR bar will
then remain on for the rest of that run.

6.0 SENSING CHAMBER REMOVAL AND INSERTION

During normal operation of tha MINIRAM tha removable sensing chamber (see
Figure 1) muat ba proparly inaartad, i.e., pushed all tha way into the MINIRAM
towards tha display/control panal and of tha inatrument. When this chamber is
properly positioned tha aurfaca on tha opposite and from tha display/control
panel will be approximately flush with tha body of tha MINIRAM. o

To remove tha sensing chamber, gently push it away fron tha ^
display/control panal and, using both thumbs, aliding it out of ita channel. g
This will expose tha shouldered metal button with ita saall spring-loaded •-»
plunger, and ;ha two lenses (illumination and dataction lanses). Touching of g



r
these lenses should be avoided to prevent their soiling. Lens tissue should

' be used if cleaning of these lenses becomes necessary. Also, the inside
surface of the removable sensing chamber is coated with a special

f anti-refleccant paint and these surfaces should not be touched, if at all
possible. (Sewer models have a special finish which is not touch-sensitive).

| The removable sensing chamber has two small glass windows which should be
kept clean (see section 12.0 on routine maintenance).

| The sensing chamber is partially closed at one of its open ends. This
end is inserted first when sliding the chamber back into the MINIRAM channel.
A small shouldered slot is provided on the underside of the removable sensing
chamber for the metal button that serves to retain the chamber.

I To reinsert the sensing chamber simply slide it back into position making
* sure chac the chamber is moved parallel to the MINIRAM body. Ensure complete

insertion, as mentioned above.
I
I

7.0 BATTERY PACK REPLACEMENT

The battery pack of the MINIRAM (MIE Part No. PDM-3B) constitutes an
intrinsically safe sealed module that can be removed and replaced. To do so.
remove the four central screws from the back of the MINIRAM case (not the two
corner screws), and gently lift the battery pack up and out, and gently pull
apart the battery connector freeing the battery pack. Reverse order of steps
when installing another pack.

CAUTION: All scored data will be lost when disconnecting battery.

After reconnecting battery pack, the 10 resets to 999 and an automatic zero
reference check is performed by the MINIRAM.

Separate battery packs can be used whenever ».c. line power is
unavailable to recharge the pmck within the MINIRAM. These spare parts can be £
recharged independently from the MINIRAM by plugging the charger into the
charge receptacle which is an integral part of the battery pack (see figure 1). §

o
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~~i 8.0 CALIBRATION ADJUSTMENT

^ Although every MINIRAM has been factory-calibrated using a representative
dust (see section l.fc), the user may wish to change the calibration constant
of the instrument for a specific type of aerosol. Such a calibration should
be performed by obtaining a concurrent filter collection (e.g., by means of a
personal filter sampler), sampling from the same environment within which the

* MINIRAM is placed. The average concentration obtained by the'MINlRAM (i.e.
TVA reading) at the end of the test should be compared with the fliter-

- gravimetric-determined concentration. The ratio of the two concentration
values can then be used to correct the MINIRAM calibration. The comparison
run should be replicated several times (to minimize errors) to obtain an
average ratio.

To change che MINIRAM calibration proceed as follows:
P

8.1 Place MINIRAM in a clean environment (e.g. air conditioned office).

P
8.2 Remove battery pack (follow procedure of section 7.0).

•-

r
8.3 Disconnect battery connector (remember chat all stored data will

thus be lost/erased from MINIRAM memory).
r

8.6, While leaving batctry pack lying next to MINIRAM. re-connect the two
units (i.e. plug in connector).

8.5 Immediately observe MINIRAM display. It will be performing a slow
segment-by-segaent display checkout. As soon as Ic displays ".00".

| press OFF. thus Interrupting the Initial automatic zero check (see
section 7.0). Wait until the display Indicates "OFF" and then press
MEAS and wait approximately 36 seconds.

o

8.6 Observe 10-second readings (typically In the range of 1 to
3 mg/m3) and record manually a few consecutive readings. §
Calculate the average of these values.

16



'—4 8.7 Identify small potentiometer screw (visible through an opening in
the foil shield of the open MINIRAM) opposite the digital output

g jack. Adjust this potentiometer, using a fine screw driver, until
the average MINIRAM reading is increased or decreased (with respect

' to che average obtained in 8.6) by the desired ratio (e.g. as
determined by previous gravimetric comparison runs).

• 8.8 Shut off MINIRAM, reposition and secure battery pack, and re-zero
instrument as usual. All subsequent concentration readings are now

pj corrected by the desired ratio.

If an optional Reference Scatterer is available, insert in the MINIRAM
instead of the normal sensing chamber and follow the same procedure (i.e..
follow steps 8.1 through 8.8).

f
9.0 ANALOG RECORDER CONNECTION

f
The analog output of the MINIRAM is a negative voltage of 0 to 1.5 V. A

~p high input impedance recorder ( 100K ). or other signal processing device can
be connected to that output. The 0 to -l.SV range corresponds approximately

to 0 to 100 mg/m3 as displayed by the MINIRAM.
This analog output (as opposed to the digital output and readings) is not

zero-corrected, and thus a zero concentration results in a bias level of the
it1 order of several millivolts.

It is advisable to conn«ct a capacitor in parallel with (i.e. across) the
*' analog output (e.g. 100 microfarads or larger) In order to obtain a steady

output signal. The Internal tlm« constant of th« analog output of the MINIRAM
I- is only 0.2 seconds which, tn the absence of an «xt«mal capacitor, results in

excessive signal fluctuations.
Two miniatur* plugs ar« provided with the instrunent to connect to the

analog and/or digital output Jacks (both can b« used concurrently). o
2

O
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10.0 USE OF OPTIONAL MIE DIGITAL PRINTER

, The MINIRAM can be connected to the MIE model DP-2-80C digital printer.
f an optional accessory designed for direct coupling to the MINIRAM. This
• printer can be used both to print out the continuous concentration data
f (updated every 10 seconds) in the normal measurement mode, and to print out

the data stored in the MINIRAM memory as described in section 3.9.
f An example of the printout formats when using the printer in combination

with the MINIRAM is presented in figure 3. The DP-2-80C, a very compact
J impact dot matrix printer, is provided with a special interconnection cable to

the MINIRAM digital output jack. When using the MINIRAM with this printer,
the output data rate should be left at 300 baud (the normal MINIRAM default

' value), as described in section 4.2.
The following are specific operation procedures for use of the printer in

9 combination with the MINIRAM. Other operating and maintenance information is
contained in the instruction manual chat accompanies the printer.

i
10.1 Printer Connection

f
A 20 mA current must flow through the DP-2-80C printer for it to

operate. Plug its cable into the MINIRAM digital output receptacle and press
OFF. Turn on the printer power switch (on its right side) and the two green
lights on the front will be on if printing paper is in the unit. The ribbon

* cartridge should have been previously loaded. Refer to the printer User's
Manual for details.

u

10.2 Printer Test
•i

In order to t«st whether the DP-2-80C printer is operating correctly,
hold down the LINE FEED button while turning the printer on. Once the printer
is on, release the LINE FEED button and the printer will then print out all of

' its characters. To stop this operation press SELECT. 5

oo
1
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I
-| 10.3 Printout of Stored Data

Plug printer connector into the MINIRAM digital output receptacle. Turn
I off printer power switch. Press OFF on MINIRAM and wait until it reads

"OFF". Turn on printer power switch. Press PBK on MINIRAM for less than one
| second (see section 3.9) and ch« LCD display should then indicate "PA". The

printer will chen print out the stored data block.i
I
I
I

10.4 Printout of Zero or of Measurement Data

Interconnect MINIRAM and printer as indicated before and switch on
printer power. Press OFF on the MINIRAM. Press either ZERO or MEAS on
MINIRAM (depending on which information should be printed out). Printer will
print out zero data approximately 72 seconds after pressing ZERO on MINIRAM
(see figure 2). The first line of measurement data will be printed out
approximately 126 seconds after pressing MEAS, and thereafter every
100 seconds (each line contains ten 10-second measurements). The printer
power can be turned off any time during the measurement cycle, and turned on

| again during a cycle to resume printing. The data line numbers (see figure 3)
will then be the current ones as sequenced by the MINIRAM whose output is

I independent of the operations of the printer.

I 11.0 DIGITAL OUTPUT CONNECTIONS

A digital printer (other than HIE model DP-2-80C). data logger (HIE
PDL-1), or modem may be coupled to the MINIRAM. The data output is in the
form of 20 mA current loop, 300 baud (110 or 600 baud by alternate

| programming) asynchronous ASCII characters. The output load should be less
than SO ohms.

I Figure 4 is a diagraa showing the connections and components required for
a 20 mA loop interconnection to a printer. A similar diagraa is shown for

I standard RS232 interfacing with a printer (see Figure 5). These connections
do not apply when using the DP-2-80C printer.

I The MINIRAM does not send parity information, but does provide an ASCII
check sun which is the SUB of all ASCII characters, to insure data integrity.

o
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• To us* the check sum che hose computer must add the ASCII value of all
digits, spaces, carriage returns, and line feeds except for the first two

. carriage returns and line feeds which are sent immediately after pressing the
< PBK switch. The last eight bits of this sum should then be expressed as a

decimal number (0-255) and should agree with the decimal value of the MINIRAM
[ check sum.

r

_̂,
L

12.0 ROUTINE MAINTENANCE

• Uhen the MINIRAM is not being operated it should be placed in its
shipping case which should then be closed. This will minimize the amount of
particle contamination of the inner surfaces of the sensing chamber.

* After prolonged operation within, and exposure to particlate-laden air,
the interior walls and the two glass windows of the sensing chamber may have

I become contaminated with particles. Although repeated updating of the zero
, reference following the procedure of section 3.10 will correct errors
N resulting from such particle accumulations, eventually this contamination

could affect the accuracy of the measurements as a result of excessive
spurious scattering, and significant attenuation to the radiation passing
through the glass windows of the sensing chamber.

I An indication of excessive chamber contamination is provided by the zero
level reading (section 3.10). which should not exceed 3 mg/m5. approximately.

| In order to clean a soiled sensing chamber remove that chamber as
^ described in section 7.0 and wash it with soap and water, rinsing thoroughly
: to remove any residues from the glass windows and interior of the chamber. Do
1 not use solvents of any type. Do not rub interior surfaces of the chamber

(coated version). Allow the sensing chamber to dry completely and re-insert
jj into the MINIRAM as indicated in section 7.0

L 13.0 PRECAUTIONS AND OPERATING POSITIONS
o

• The interior of the MINIRAM sensing chamber should not be exposed to 3:
I I

fluctuations of intens* light; flashes of sunlight or bright daylight
especially, are to be avoided. Such excessive variable Illumination of the

owro
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scattering detector can result in significant measurement errors that may
persist over several 10-second display cycles. In order to operate the
MINIRAM under those conditions it is advisable to use the Sunshield accessory
(MIE model PDM-SNS. see section 17.5).

Another potential source of error is the presence of reflecting surfaces
in close proximity to the sensing chamber openings. Such objects should be
kept at least 2 cm (3/4 inch) from the chamber openings.

The removable sensing chamber should not be used as a carrying handle,
especially not while operating the MINIRAM; holding this chamber may affect
the measurements.

When using the MINIRAM for personal monitoring it should be positioned
vertically, i.e., with the display/control panel facing upwards, by either
clipping che MINIRAM to the belt, shoulder strap, etc.

In general, an approximate vertical position is to be preferred for any
long-term monitoring purposes, in that this position minimizes potential
particle deposition within the removable sensing chamber.

Other monitoring positions are:

a) horizontal, resting on belt clip

b) hand held (while ensuring that hand and fingers are away from edges
of sensing chamber)

c) Using the optional MINIRAM table stand

d) Wall mounted using belt clip, or tht four battery pack attachment
screws on the back of the MINIRAM.

14.0 INTRINSIC SAFETY

The MINIRAM has been designed to satisfy tha requirements for
intrinsically safe operation in mechant-air mixtures. Tha sealed battery pack
incorporates a current-Uniting rasistor chat limits cha battery short circuit
current to less than 14A. MSHA 2G-3532-0 approval has baan granted to the
PDM-3.

o
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i 15.0 SPECIFICATIONS

i

• Measurement ranges: 0.01 to 10 mg/m3 and 0.1 to 100 mg/m3

• Precision and stability (for 10 sec. readings)*: * 0.03 mg/m3

(2-sigma)

t • Precision and stability of time-averaged measurements*:
+0.02 mg/m3 (for 1 minute averaging)

J ± 0.006 mg/m3 (for 10 minute averaging)
± 0.003 mg/m3 (for 1 hour averaging)
+ 0.001 mg/m3 (for 8 hour averaging)

• Temperature coefficient: 0.005 mg/m3 per *C (typical)
• Readout resolution: 0.02 mg/m3 or 0.1 mg/m3 depending on

• automatically selected range (3 digit LCD)
• Digital readout updating time: 10 seconds

B • Analog output time constant: 0.2 seconds
• Total measurement period: 8 1/3 hours, or indefinite 8 1/3 hour

cycles
• Particle size range of maximum response: 0.1 to 10 _m in diameter
• Measurement display: normally 10 second real time measurement: or

momentarily: time-weighted average, or 8-hour equivalent shift
average, or elapsed sample time (in minutes), or zero value, or
identification number, or programmable code

• Data storage: seven concentration averages, sampling periods in
minutes (3 significant figure resolution), off time (10 minute
resolution), identification number, zero value, programmable code,
and check sun

• Real time outputs: analog (0 to 1.5V full scale), and digital ASCII
• Manory playback: «ithtr by own LCD display, or by 110. 300 or

600 baud, ASCII digital output (20 mA current loop, or RS232
terminals may be connected with appropriate Interface)

• Nominal 'battary voltag*: 7.5V
• Average battary currtnt drain: 40 mA i

oo

*At constant temperature (typ. 25*C) o
COroCD
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_.^ • Continuous operating time with full battery charge: 10 hours.
approximately

• Operating temperature: 0* to 50'C (32 to 120*F) Storage: -20 to
60'C

• Oucside dimensions: main body: 10 x 10 x 4 cm (4 x 4 x 2 inches)
f sensing chaober cover: 7.7 x 3.8 x 1.5 cm (3 x 1.5 x 0.6 inches)

• Weight: 0.45 kg. (16 oz.)

16.0 STANDARD ACCESSORIES

Accessories provided with each MINIRAM are detailed in the following
subsections.

.
I

16.1 Battery Charger

The battery charger (MIE model PDM-1-157-1) serves the following
functions: recharge or maintain the charge of the nickel -cadmium batteries
within the MINIRAM, permit continuous a.c. power line operation, and provide

-_ power for the operation of pump of the optional MIE model PDH-1FZ Zero Check
Module (see section 17.2). The charger cannot be used to power the MINIRAM
without its batteries, however, it can be used to charge a separate or spare
battery pack (MIE model PDM-3B, see section 7.0).

The standard battery charger is designed for a 120V/60 Hz input, however,
it can be obtained for 220V/50 Hz If so specified.

I

I

I

I

16.2 Other Standard Accessories

Other accessories supplied with the MINIRAM are:

• Output connectors (can b« used for the analog, and/or th« digital
output jacks); o

e Shipping Cast; 3

• Instruction Manual. o

o
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j 17.0 OPTIONAL ACCESSORIES

Several optional accessories are available from HIE for the MINIRAM.
I these are described in the following subsections.

J 17.1 Flow Adapter (MIE model PDM-1F)

The Flow Adapter when used in conjunction with the MINIRAM and any pump
or external flow system, allows a sample co be drawn through the instrument
sensing chamber. A personal monitoring pump at flow rates of 2 1 /minute or
less may be used.

I To attach the Flow Adapter to the MINIRAM loosen the two thumbscrews and
pull the front sealing plate forward. Slide the Adapter over the MINIRAM

( s e n s i n g chamber as illustrated above; secure the Adapter to the MINIRAM by
tightening the two alien-head screws through the hold down tabs. Tighten the
thumbscrews to seal the two end plates to the MINIRAM sensing chamber.

Typically, this accessory would be used when extracting samples from
aerosol chambers, detecting leaks from pressurized ducting, or for isokinetic
sampling using probes.

Notes:
When using any of the opcional accessories that art attached on and
around the sensing chanbar (models PDM-1F. -1FZ, -1FS. -1FR. and -SNS) to
perform measurements at concentrations below 0.5 mg/m3, it is advisable
to zero ch«ck tha HINIRAM with cha accessory In plac«. making sure that
its mounting and sealing screws art properly tightened.

Use an excarnai pump or pr«ssurit«d air aourca (wall filcarad) co drive
clean air through cha «an«lng chaabar co raro cha MINIRAM wich any of
those accessorias (axcape in th« case of tha Zaro Chack Modula). To zero £
check cha MINIRAM whan u»lng cha Sunshiald placa inscrumanc wich cha
attached sunshiald in a cltan rooa environmanc (saa Saccion 3.10). gi-'

o
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T
•—-* 17.2 Zero Check Module (MIE model PDM-1FZ)

I The Zero Check Module can be used to zero the HINIRAM when a clean air
environaenc is noc available. The Zero Check Module should be used when
concentrations in the range above 0.5 mg/m5 are to be measured (see
section 3.10).

In addition, this accessory can be used to draw a sample stream through
the MINIRAM sensing chamber (in lieu of a separate pump) by disconnecting the
small tube at the sensing chamber inlet fitting.

J This accessory consists of a pump, filter and the necessary tubing to
circulate clean filtered air through the MINIRAM. The pump may be powered by

, the MINIRAM battery charger (or a 5-10 VDC power supply). The battery within
' the MINIRAM cannot be used to operate the Zero Check Module.

To zero the MINIRAM, first attach the Zero Check Module following the
f same procedure described for attaching the basic Flow Adapter (see

section 17.1). Connect the battery charger to the Zero Check Module and to an
f A.C. source. Allow at least one minute of operation to purge the sample

chamber with clean air. Press the ZERO button on the MINIRAM and continue
~i operating the Zero Check Module until the final average zero reading is

displayed (see section 3.10).

I 17.3 Personal Sampler Adapter (MIE models PDM-1FS and PDM-2FS)

I This accessory, when used with the MINIRAM and a personal monitoring
pump, permits active sampling of respirable (cyclone preselected) particles

| through the instrument sensing chamber and collection on a filter. The
aerosol sample is drawn through a 10 mm nylon cyclone (with a 50% cut point at

• 3 . 5 m when operated at 2 t/minute), through the sensing chamber of the
MINIRAM, and then collected on a filter located in the cassette/filter holder

_ for subsequent gravimetric or other analysis.
I The model PDM-1FS is for use with an MSA 37mm filter cassette

no. 457193. The model PDM-2FS Is compatible with a Milllpore 37mm disk filter

f holder no. MOOO 037 AO.

o

oo

o
CO
CO

25



I-
--J To attach the Personal Sampler Adapter to the MINIRAM. follow the same

procedure as described for attaching the basic Flow Adapter (see
Section 17.1). Connect a length of tubing from the exhaust fitting on the

I filter holder to a personal sampling pump (not provided with the Adapter).
The use of the Personal Sampler Adapter permits concurrent MINIRAM

I readings and filter collection to facilitate calibration of the MINIRAM for a
specific aerosol, or to determine both concentration and chemical composition

I of the aerosol. .

• 17.4 Respirator Adapter (MIE model PDM-1FR)

The Respirator Adapter, when used in conjunction with the MINIRAM,
' provides a means of measuring aerosol concentrations inside a respirator. The

external concentration can also be measured with the MINIRAM and thus the
\ values obtained with the MINIRAM after connecting it to the respirator can be

used to determine protection factors; consequently, quantitative fit checks
I are possible under field conditions.

-: WARNING: DO NOT USE THIS ACCESSORY IN A HAZARDOUS (TOXIC DUSTS, FUMES.
" GASES, ETC.) ENVIRONMENT, SINCE RESPIRATOR INTEGRITY CANNOT BE

GUARANTEED BECAUSE OF THE POSSIBILITY OF LEAKS.

A tube should be attached from a tap on the respirator to the inlet (which is
1 located on the smaller sealing plate) of the Respirator Adapter. When the

respirator wearer exhales, a slight positive pressure develops inside the mask
resulting in an air flow to the MINIRAM saaple chamber, where the
concentration is measured. This air then passes through a check valve as it
exits the chaabar. When tha wearer inhales, the check valve closes to prevent
exposure to ambient condition*. A back-up filter is also used after the check
valve as an additional safaty precaution In tha avent of check valve failure.

To attach tha -Respirator Adapter to tha MINIRAM, follow the saaa
procedure for attaching tha basic Flow Adapter (sta Section 17.1).

I
I
\
\
I
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-, 17.5 Sunshield (HIE model PDH-SNS). included with units ordered after
1 April 1987) .

The sunshield accessory serves to protect the HINIRAH sensing element,
from excessive ambient light fluctuations (see section 13.0). It should be

1 used whenever the HINIRAH is to be operated outdoors or under fluctuating
bright light illumination. It is also advisable to use the sunshield to

i prevent loose clothing or other objects from touching or entering the open
sensing chamber. The use of the .un.hield causes only a slight retardation of
the air exchange rate between the outside and inside of the sensing chamber,
an effect that is negligible except when using the analog output in order to
follow rapid fluctuations of particle concentration. The sunshield attaches

I by its two support tabs to the body of the HINIRAM.

| 17.6 Shoulder Strap (HIE model PDH-SS)

• The PDH-SS is a leather strap, worn over the shoulder and across the
chest, which attaches to the wearer's belt in front and back. The HINIRAH

" mounting loop in the upper chest area allows exposure measurements close to
the breathing zone while still permitting comfort and freedom of movement.

| 17.7 Table Stand (HIE model PDH-TS)

I The table stand accessory provide, a convenient mounting support for the
MINIRAH when it is used for area monitoring. The HINIRAM is'simply clipped

| onto the table stand which hold, it in a po.ition where reflection, from the
table surface do not interfere with it. operation.

i

17.8 Doe Matrix Digital Printer (MIE model DP-2-80C)
i

This printer i. .uppliad with a .pecial interconnecting cable which i.
plugged into the digital output Jack of the MINIRAM. Th. DP-2-80C i. normally

1 provided for 120V/60 Ht operation. Operation with 220V/50 Hz line can be o
1 provided upon customer raque.t. Th. DP-2-80C waigh. 4 kg (9 Ib.), and it. 2

dimension, are 36 V x 27 D x 8H cm (14 x 11 x 3 incha.). o

O
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T
The use of che DP-2-80C in combination with the MINIRAM i$ described in

Section 10.0. A separate instruction manual for the printer is supplied with
that unit.

17.9 Reference Scatterer (MIE model PDM-RS)

The PDM-RS is a specially modified sensing chamber that includes a
I diffusing optical filter mounted within the sensing region of the MINIRAM. It

is designed to scatter a controlled amount of light from the 'infrared source
I to the detector, providing a stable and repeatable reading on the MINIRAM

display. The reference scatterer is inserted into the MINIRAM instead of the
i normal sensing chamber, and the readings are obtained operating in the MEAS
' mode. If the PDM-RS is ordered from MIE concurrently with a MINIRAM the

reference scatterer will be factory marked with the calibration reading to be
I obtained when inserted into that particular MINIRAM whose serial number will

also be shown on the PDM-RS tag. The readings displayed by the MINIRAM when
| inserting the PDM-RS should be within +5% of the value marked on that

reference scatterer.* The readings obtained with the reference scatterer may
show a small warm-up drift (i.e. gradual change) during the initial 5 to

I
10 minutes after pressing MEAS.

If che reference scatttrer is ordered separately from the MINIRAM, the
user will then determine the calibration reading obtained on the MINIRAM and
mark it (together with the MINIRAM serial number) on the PDM-RS tag.

' Because of small differences in the optical configuration of each
reference scatterer, the readings obtained with a given reference scatterer
are unique to a given MINIRAM. The response to a given population of airborne
particles, however, is che same for »11 factory calibrated MINIRAMs , within
approximately + 5%.

17.10 Carrying Case (MIE model PDM-HC)

i The PDM-HC is a convenient and compact hard shell carrying case designed
to house a MINIFJVM and a battery charger. The inside is foam padded for full Q

*Prior to the use of the reference scacterer the MINIRAM should be zeroed with o
a clean standard sensing chamber as described in Section 3.10. ^
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protection. The outside dimenstons of th« PDM-HC-1 art: length -
9 1/2 inches, depth • 7 inches, and height - 3 1/2 inches.

' 17.11 Cable (MIE model PDM-CB)

I The PDM-CB cable is used to connect the digital output of the PDM-3 with
the input of the 80 column digital printer HIE model DP-2-80C.

I
17.12 Portable Data Logger (model PDL-1)

' This data logger can be used to record, average, peak detect, etc.
concentration levels measured by the PDM-3. A separate instructional manual

1 is provided for the PDL-1.

I

1

1

1
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Meter

Mode'! 121
Interface Meter

:.H..CK:viis, the 'jounsr Interface Meter allows quick
ar.d easy determination of any a'.r/product or water/
i,rod:.ct in terface . The meter measures both floating
a.-io sinking layers.
Ur.ique patented design' use* j sturdy probe with
..-.f;i-i.?d ret:action to detect liquids <*r;J conductivity
:o dist inguish *<it«?r The prob*» is 1-1/2" diameter
•iixt is idcai fo.- use in monitoring welly
Tlv mfra-re- and conductivity sensor* jr^ both
l'XO.'«2d at the zero measuring point This avoids
errors inherent :n flotation device*. The narrow
r.fia-r^d oeam allows accurate measurement of

pr-.xiuct layers 50 thousandths of an inch or greater.
T*-inner layers aic also detectable.

High Quality Design
Accurate

Datum allows easy measurement to 1/100 ft
Detects lay«r> ihiiimr titan 0 050 inches
Hiyhly r«>[xHisive sensors.
Both sensors located at zero measurement point.
Lengths from 25 ft • 1500 ft.

Sturdy
Designed for rugged field use.
Cable uses stranded stainless steel conductors:

• non-stretch.
• resists kinking and breakage.
• inexpensive to repair/replace.

Rugged free standing reel with carrying handle.

SimpU
Simple U> operate
Easily cleaned.
Light weight.
Permanently attached operating instructions
Easily replaced, long-life 9V batteries.

o
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Operating Principles
TV detect liquids. the Sdinst Interface Meter uses an
:rf:cT«d bt?am -ird receptor. The beam is powor«?d
-V a standard V' battery housed within the preW
Wlvn tne prcbi enters 3 liquid the beam :s refracted.
£v-t:'.'n:ir.g o b.;22<-r a.-.J r.o 'ighls A* the liifia-rid
b«m ;s cily u 050 inches Jiameu?r. it allows mcav
•jremcni of any loyxr of - :>n-conductive liquid greater
than 0 050".

To detect wat*i. a cor>d jctivity circuit is used. This is
pv .vered by a itxo.-vJ ?V battery housed in th* hub of
:r-<2 reel Th* co." Ju'.-t.vity of vvater completes the
. .r-.jir, %hen the «io point onters water. This
c .erncUs the o'Hn.ai t »-:uit. deactivating one of the
lights and the

Measurement
After groundhy [\\e instrument, the probe is lou-ered
into a well or :ar,k Uoon *>ntenn<j a liquid, a single

ir.dica'.e? water A huzrer jnd two lights indicates

The depth to the a;.r/prcxiuct interfac« is determined
from the permanently markec cable. Use of the tape
<3>jice /datum all<Avs measurements to 1/100 ft , or
setter. The probe is lowered further and a reading is
;aken at the product/water interfacr The thickness
of the product layer is th«n determined by subtracting
the first reading from the second.
"Hie presence/absence of dense sinking layers is de-
termined by continuing to lower the probe to the
bottom of the wt?ll

Tap* Guide
A !ape guide/datum is provided to ensure easy.
re pea table measurements to 1/100 ft
The tape guide also protects the cable from damage
or rough edges of well casing It guides the cable such
that the probe is held away from the casing as it is
lowered and raised in the well.

Tape
The easy-to-read, flat-tape cable is made with stranded
stainless steel conductors embedded within poly-
ethylene. The conductors provide strength and pre-
vent coble stretch. The smooth surface of the tape is
easy to ck>an and decontaminate
Markings are permanently heat-embossed onto the
cable, with the following options available

M2 Each 1/50 ft. in black; feet in red.
M3 Each cm in hiack: metres in red.
M4 Both sides any scale combination.

Probe
The probe » 1-1/2" diameter by V long The meas-
urement point for both optical and electronic sensors
is located 1-1/4 (rum the lower end of the probe
When the probe is switched "ON" and is in air. a
warning light on the faceplate of the reel remind* the
user to turn the probe off after use.
The sturdy probe is modular to simplify maintenance
The pressure proof design allows submersion for the
detection of sinking hydrocarbons (ONAPLs).

Ordering Information
Interface Meter
Specify: Modd 121*

Measurement Option
Length
Spare Tape Guides
Spare Probe CWaners

•Supplied with a carrying bag. tape guide
and prob* cleaner.
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DETERMINATION OF STREAM FLOW

The flow rate of a stream can be calculated using the following formula:

Q « wdu

•

Where Q = discharge in cubic feet per second
w = width of the stream, in feet
d - average depth of the stream, in feet
u = velocity in feet per second

The stream velocity is measured by placing a floating object in the stream above the
location where the stream cross-section will be measured. The time required for the object
to float unobstructed from upstream to downstream of the stream cross-section measurement
location is noted. This figure is then divided into the distance between the start and end
points to obtain a stream velocity in units of length per unit of time.

To determine the cross-sectional area of the strea, sufficient measurements must be
collected at regular intervals across the stream bed to permit accurate assessment of the
stream depth. The depth wfll be measured by lowering a weighted line into the water. The
collected depth measurements are then averaged for inclusion in the stream flow equation.
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STANDARD OPERATING PROCEDURES FOR THE

ENSYS PCB RISc SOIL TEST KIT

oi

oo

o
(*)
-tx



HOW TO LTtTMl

Turn lower pen of puth-buODn to idiia*
velum up or down. Meitr thould nwd TOT.

Slid* lirccr mounanf end of pipeae ap onto
cndofpipa. Holding np In pita. pr*M
push-button until plunger rod cram piper* tip
<M« lUuftnaonJ.

Wkh lip mounted in petition on pipeae. pran
puaa-binnn to hnt nap ind hold it.
PUai tip »t bonom of liquid umpk ind jtowlv
rtimti puih-buaon «o wihdnw miuiirad
Mmpl*.

PCB RISC'
SOIL TEST
SYSTEM

Hicr tip into dapcming veud (immcning tnd
of iht up tf V«M| ooniuni liquid) tnd (lowly
pran puttvbunon ID rtm mp. (Dampinnio
Mcond ptop or up will tfKt).
Removt np from vtnri and rritMt puah-
button.

Prad pu>trbu«on ID Moand «op. Tip i> *pa«d.

For idditiofuu inronrwiion rtginbng operation
tnd to* of ppvo*. pUu* r»n» to vour ppent
mtnuti.

Sppm

User's Guide
Tkk

ld« .•KtkadMtkuUuekiiMer-
teMtktatppvPCU

Th* Ten Sy«an pafem tocamri* onry whn
UMd u dirtcwi Tni* UMI'. Cuid* u bnef.
R»d H annuity prior 10
It will iirnan underaBu
tndSdf traur

O

O
O

O
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tich PCB JUSc SoaT«
complat* taom. aaeh u I ppm.
Tha PCB RISc Soil Tau • dividad inn four phaaav Th« nmjcnona and
not** thould tat r*v»w»d beta* pronariing wmh aach pnaaa.

•ry Taat 5ynam matariab. callII vou noad aaavunea or an miaaing r
toil frar. 1-00-242-RJSC (7472).

Itrda. SunaHaa. and eolor-cnanat i»*ijuu <ra addad to iaa> tubai.
1 w*h a ehanaeal tpactfic to PCB*. Tha concantntBn ot PCS* in an

unknown Saa l̂* » daiaiiiumd by comparing itt color uwanurv «rah that
of a Stanaani.
Na**> PCS coneanmroon • invanary proportional to color intanacv; tha
lightar tha eater davatopmm at tha aampu. tha highar taa oMonraoon
olPCBa.

Valld*t*«MMi
Product daime ar* baaad on vafdaaon atudiaa camad out under
controlled condibona. Data haa bean collened in accordance with valid
HjotdJ methoda and tha product haa undergone qualsy control Men of
each manufactured lot
PCB-fraa tod and aod conairang 5 ppm of PCB* war* teaaad wch the
EnSya PCB RCc analytical method. The method coneRly idananed 95% of
theee aamplea. A lampat that hat developed leaa color than tha atandard la
interpreted aa poeeme. It cono ma PCBa. A tampl* thu haa developed
more color than tht atandard m iraerprand aa negaove, it contain* laaa
than 5 ppm PCBa.
Tht company dc«a not guarantee mat the raauka with tha PCB RSc Soil
Teat Svnem will alweya agree with inamiment-baaed anahnxil laboratory
niaihodi All ananmoil ovhoda. both field and laboraexy. need to be
subject to tht appropriate quality control procedural.
EnSyv Inc. warrant* that thia product corderma to the riaampoona
contained herem. No other warranoaa. whether npnaaed or implied,
inchidmg warranoea of merchantability and of fknaaa for a panxular
purpoaethaU apply to thia product
EnSva. Inc netther aiaumea nor twhonzea anv rtpnacntaove or other
panon to aaaume for it any ~"Jg-~~ or liabdity other than auch aa la
evp^valy Mt ferih herevk
Under no tumtieiajicea *hall EnSy*. Inc. bt liaM* far inadantal or
conequenoal damagea raaukaig from the uaa or handling of thia product

QMlttfi
Standard pracauoona lor maimaimng oualinr conook
• Oo not ua* laagaiaa or laat tubaa from ana Taat Sjnam wkh nMganta or

Mat tubaa from anothar Taat Syaaam.
• Do not u»«th*Ta««Syitamatar any portion hupaaaaditaa«pirat>on

Oonotatt*rnptthataaluaingaiDrathan3anDbodycoaiadtubaa(twoof
which ara »m*m> at th* tarn* tan.
P»notMij
Alwaya diap

a<cubaoo«paoeda(jiaauib*i<bym«ap*rificatapa.
bar of dropa and waah tht munbtr of

timaa indicaiad in thia gud*.
Ua*£PAM«hod*anor<^d*ofr<ad*9aJIlatulabonaTkl*40.PaRl3«.
Appandix A. Mathod MD to coruVm nauMa.

W*«r pratacBv* gtaraa and •
Stow ait at room tamparaam a«d out of dinet aunlifht (laaa than «rF>.
Ka*p alumuoad pouch leonouning unuoad arobody eoaaad rubaa)

twkhIf Stop Solution or liquid from dw cm coon iar comaa into e
*y*a. waah dmeiifMy w«h eoUi watar and M

If Stop Solution or liquid from tha •nracnon iar comaa into contact w«h
•kin or clothing, waah thoroughly wth cold wa«B
Standard Solution canaiaa PCBa. Taat aampUa may contain PCSa.
HandlawaJicara.
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O
O

O
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XTRACT10N & PREPARATION
^OF THE SAMPLE

DILUTION & BUFFERING OF SAMPLE &
..STANDARDS

-> f •tltcinq comnmin ot Phase lot stem.
•recFni tfirtott via Phasr Pnrc

lam that you will need that an not provided bi the Mat lot indud*
a permanent malting pen. labontory Maw. a Qatar or atopwuch.
liquid wattt CD miner, and ditpotaMt gtovaa.

Uaing a parmaiMn marionf paa (net taduded), witkt MMM1 nav
tin «[- ni aim trim IniffirtnN inrt imt uriliiiili iniail uihi Than
wmt MMMI nv thtupof ont bhit bun* tabt and one anttody
coated tub*. PUet tht MBM tubea ei tht <

1 Phot w«gh boat on pan balance.
S Pieei ON/MEMORY buson on pen balance.

Balanet will beep and diapfcy 04.
I Weigh out 10 «A 0.1 grama of (oil.
4 I/balance mrna eg prior ID caejipteung

weighing, uae empty weigh boat to nan.
OMn ODnomM.

Plaot ont I ppm dilution rial in tht •
WWrt I •• Mtr tht top of oat biut bufkw tubt and ent antibody

Following inatrucnona on nmne ot mart. ttnrwapona

I Ranov* lid (mn (Xncbon pr and
10 gnma of tod torn wtigh boat into
txtnoionju

• Rtctp mil aoiuniar tightly and ahabt
rigorooaly tar one avnutt.

7 Allow 10 aoalt (or one mnot.

m Renovt af fcom I ppm dikjbon vial.
WVMthdnw » nL of fitartd aaoiplt vting

nwchanioil pipaat and dkprnt below tht
Kouid lenl in I ppm dilmn »»aL Then.
withdraw another X id. of filland aampb)
and ditparM bttow dw beuid levil ina> the
•ant I ppm dihitawi vial far a total altOuL;
nrpbjoj cap and fenthr thakt vial for S

• DuaieenMe filoanon plunger horn filtration
barret.

tOInaart bulb ppaat into top (liquid) layw in
the em ebon »r and dnw up aamptt.
Trananr el teatt H bulb capaotr into
fUtnnon barreL De net eat tvn tkan one
fellbelb.

tl Pieu pltingv fndv into barnri until at wett
X mL of filtered tamplt • available <piaot on
tablt and preu if necaeaary).

S»mpt« ia now ttttf it be teand witb *•

V Remove cap from I ppm blue birfwr tube.
•MfeMnw 30 nL of diluted aanpkt hen I

ppmdUubon vial and dapentebalm the
•ouidlevtlvilppmbhiebuHtrube. Do
not neap blue butter aibe,

•Gently ahato I ppm Mot botfer tube tar 5

MOecard meehenial pipaat Dp.

QCnahglai* ampule contained within
enzvme dropper by pneeing tube againtt
hard edge

SI 'liiiiidili new up onto t
& Remove iop> hoai PCB Standard via I and

two bluebufrartybei malted ••••« I and

« WWuinw »id. of PCT Seuidard and
d»penet below the bead level in •••Ml
Mut batter tube.

MVttpt piptne tip with laboratory tiaaut.
« WhMraw 30 |iL of PCS ttandard and

dMpanet bttow die bowl level in MOM I
MuaboJtarobe,

31 Imtned^ah- raptra ap en FOB Standeid vial
27 Otoud medmnoJ p^eaa tip.

O Mo tiirvuie bv tumingdropptr
end-overtnd 5 tone*. Da not (hake.

v4ReBiove aeal Dom emyvie dropper.
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^jaariinTn———
ISfiilMMUNOASSAY

: n» nun*, nc« • amanuiiMj nut Ittret strvs
omul la attamnro. atavMI tea resnm.

-COLOR DEVELOPMENT

Tnia phaaa of tht proodura nouiivj critical tiaauif and an in
Kindling m* annbody owad tubaa.

Innruroona to gmtty «hak« any of the mala nan to garah/ but
thoroughly mix th< cuiaajaa with ipaoal can not to apil or rpuah.

All waaning muat bi don* thoroughly and with faret to nmovt all
unbound matanaL Tha wa»h aolunon •• harmlaM. dilute lohioon of
datergan. Do not BavitaM to waok itifoiouiy crcn if tko aolitira
•oaaoa gim* kaada.

Afyageweap).
Naaai K**p Subatrata dropper botttaa ***kal
and daw aadi drop at boom of antibody
ooaaad lubaa. Addition of Bora or baa than
indicaaad nun** of dropa laf Subatnt* A or K
••/ |r i inaminaia laiiilii
4>Add S drop* of Sabatratt A to aadi ant*ody

44K*mw* top torn Sutatratt B (gnan capl
41a*a« taavjM} and immadialar» add 5 drap*

of Sukatnt* B to *ach anabody exaad niba.
«MShak* alft tub* for M aaoanda. and lat

mi iHni mill) ••tiinniiai ' i i l i i i i n i in
torn bhtt in aam* or all anabody coaaad tuba*.

XKtaft rin<in( and bnmadiaitly pour Mlubon
fnm aich MaaiM blua buMaf tub* 11 and 2)
into ippropnau •aaaja] annbody eoaaad tuba.

•OPour ioluoon from I ppm Mu* buffer tub*
into I ppm antibody cot tad tuba.

at*ndaf2Xmnua»b)r
5 drop* of Stop Salmon (rod cap).

Notai BhM lomttMa) w»l Bin fallow whan Stop
Solution •addad.

npaunngiac
tubaiforSaaranda.

BLat nibaa muid aaaly 10 mnutaa. INTERPRETING TEST RESULTS
OAAar th* 10 minu« incubtobn.diaGard

lolubon from aech antibody ooalod tub* into
liquid wana containar. In thai at*p. th* ibMdarda at avahiattd fint In erd«T 10 Idanttfy whidi

ia darker. To ba toiiaai latin, th* aaaaaaa will ba Biaaaurod agatnn tha
darttarofd* ' '

MKacptng nozll* of wath Mtuuon bard* juat
above top of annbody eoattd tuba. forc«ral)y
•quaan waih iolUDon inn tub* w«h a urotfj,
vigorom Braam to fill aach tub*. Empty all J
wuhad tuba into bquid wuu eanainar.
R<p*at wuh 3 om*a itooU of 4 waihaa).

IS AAar hnal wath. up tnnbody coatad tubaa
upaidc down on a laboratory oaau*.

MU phMDBMMr raadoui it nagatm or itro.
tht tub* m tha Ml wall • tht darkar
atandard. Rasw* oik* from njjhl w«U and

M pho«»m«ar raading it poatjv*. th* tub* in
tht nghtwaUutht dartur fundard. Ramov*
tuba from krfl w*U. ejacajd a. and wan tub*
ffDBnxnt w*U to l

MRanw* ap and diapana* tint drop from
anzvm* droppar into bquid wiattcontainat

PSuriajninf md«nii«r1n>*)i Jiauaia»4dropa
into aach annbodv coatad tub* ilkaBaBk and
•aaajai by aquaaong th* droppm Whan
cocnpiat*. garaty ahajd

i for 51
•Lat ubaa aand aaedy $ I

M WJp* outatd* of I ppm annbody coatad tub*
w*» lakonaoiy oaau*.

and racoid mading ihewn on diaplay.
If ytmauuialat raacung • nagatrr* or aaro. PCBa

UphM_r.————rrvadingiaac
of PCBa • laaa than I ppm.

MAftw th* S rain* ncubaaan. dmaid
•ohiaon from aach anabody oaaaatf tub*
into lioxiid wa*H

OKaaping toot* of waah aohitien bottla juat
abowa top of antibody raatad nib*. fomrallT
aouaax* waah aoluBon ono aarh tub* wvh a
itrang. vigorou* atraam to fifl aach nib*.
Empty ill 3 waahad tubaa into liquid waata
conuincr. Rcpaat waah } lunaa (tout of 4
wathttl.

4tAftar final wa*h. up inttedv conad nibaa
uptidc down on • lieoranrv nuuc.
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APPENDIX B

Sample Custody and Documentation
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\WOX SAMPLE CUSTODY SEAL
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•iTvFPA c**MIJpo /̂iT^5^Au23S3™™Vo*" Organic Traffic Report
^a^eWI arm 7o*iS7.24» rrsss7-2«M (For Organic CLP Analyait)

1. ProieaCode Sampling Co.

Regional information Sampler (Hum)

Non-Supertuna Program Sampler Signature

Sit* Name 3. Type ot Artviiy O4M _

ENF rn PA i — [ ssi ~
Sly. State SrtaSp.ll ID LSI H TO M STPA ~

NPL01 1 STSII — 1 omer ~

CLP *
Sample Enltf

Number* *_
(Irom £T7
label*) Be* 7

Shipment tor CaM
oompiata? ( Y/N)

B C
Cone. Sampia
Low Type
Med Compy
High Gne

0 E
Pretar RAS Anarysla Regie
vauve —— ————————— ' T— *
trow
Box« VOA BNA

Ugh orTi
P**V ARO/
PC8 TOX

4. DatoShippai

AiiM Numbar

5. SrepTo

F
nal Specific
jng Number
fl Number*

i Camer

Q
Station

LocaMn
Numbar

*. Prater- 7. Sampia
vative Oatcription
lEnltr in (Enttr

Column 0) in Column A)
1.HOJ LSurfao* Water
2. HNO3 2- Qreund Water
3. N*»SO4 3. Leaehaia
4. HjSO, 4. Rinaai*
lOtSer S. ScWSedlment

(SAS) « Oil (SAS)
rSpecWl 7. Wane (SAS)

«, IcTorty 6. Other (SAS)
N. Not (Spvitrt

preterved
H

Vaar/nm*
Sample

Coiecoon

CHAIN OF CUSTODY RECORD
ReUnquthed by: (5i;narure;

Relinquished by: (Signtnrtl

Received Dy: f&gnarurej

Date / Time

Data / Time

Oate / Time

Received by: (Signtatf)

Receiveaby: (Stynfun)

Received tor Laboratxy by:
(Signttun)

CPA f+rm 9 iiO-J iK«v. t^-M) M«pi*c** f PAP«mt (207V 71. in»>»Me «eKI*«i *Mch mtj eeueee1

•IM - R*tM« c»»r Pink . tyo c*n «nt«« . u* c**r tor tuiuni M u»o TMMB • L«e c«er

1 J
Sampler Corraap.
Mala CLPlnorg.

Samp. No.

CaaeNo.

Triple volume
reourad tor matnx
tpAa/mavn apika
dupucne anaryti*
•ample.
Sttp medium and
high oonoemreeon
urnpi** m pavn
can*.
SM reverie tor
eddroanal ttandard

Plea** indtcat*
temple to
ip*a/duplicaia.

TR

Ratinqunhad by: tStgnmn) Date /Time Raeenredby: (Stgnviff)

Retonquiirted by: (Sfrwn) Oate /Time Reoenredby. (Signtiun)

\
Oate /Time

I

nemaru !• custody leal "meet? Y/N/mne

Sptt Sample* QAocepted (SipneiureJ

00667

oI3:

oo

o
(A)
01

RNIE ORGANIC ANALYSIS TRAFFIC REPORT

•ALCOIM

FIGURE B-3



?/EPA UmM $»i,i Enwomuniil f reuewi *««icy
Ccnria Ujvray Piogrtm S«n*w Uaru««in«ni Ottw

WBoiltl AWantra.VA 22319
70»-S$?-14«0 FTS 157 2<«0

Inorganic Traffic Report
(For Inorganc CLP Analysis)

SASNo. Cat* No.

1. Projad Coo* Account Coo*

Ragional Inlormaaon Sampiar (Hunt)

Non-&ip«rlunO Program

SriaNama

Qty. Suia &ia Spill ID

2. Region No. Sampling Co.

Stmplar Signalura

I. Typa of AcMiy

4. Oat* ShippM

AlrM NumMr

Carrier

t. Ship To

6. Praiar-
vaiiva
/Enter in

Column Dl
1.HNO3
2. NaOH
1. HCt
4. H2SO4
5.(C*onry
•.Other

(SAS)
(Sptaty)

N. Not .
or nerved

. Sample
Description
(Enter
in Column A)
1. Solace Water
2. Ground Water
3. Laachate
4. Rmsata
t. SotVSeam.ni
(. Oil (SASI
7. Waste (SAS)

Ooubn volume required
tor sprte/oupbcaie
analysis sample.

Ship medium and high
eoncemration sampias m
paint cans.

See reverse tor addreonal
sundard nsauctens.
For total or dissolved
metali. cnecx only one
RAS analysis per each
sample.

CLP
Sample

Numbers
(from

1*0* Is)

Emer
f

from
Box 7

Cone
Low
Mtd
High

mpn Pr«*r
Type

Compy
Grab

vstive
ttom
Bo«e

E- RAS Analysis

Cane

l!
Regional Specific
Tracking Number
or Tag Humbert

0
Slation

Locaton
NumMr

M
Mo/Dayf

Year Alma
Sample

Sampler
Initials

J
Corresp
CLP Org.
Samp. No

Shipment tor Case
complete? (Y/N) TR

CHAIN OF CUSTODY Rf COftD
R*«nqutsned by: f&jnjturej Data/Tima Received by: (Stgn»turt> Raunojuiahed by: (Signtnrt) Date' Time Received by

Relinquished By: Data / Tlma Received by: (Slgnuurt) Reknqulahed by: Raeaivadby:

R*c«vadby: Data / Tima Raearvad tor Laborawy by: 0«a/Tima Hamaru w euttooy aaal msaci? Y/rwnona

IM F»m tnt.1 (Km. 1140) R«»IKH I»» tan* (I«TI4), »>»iri»m MNIM *MHl My M v»M
iirtKX
(WflM C^r »lnl-(UOC*«v WMU • Uk C^T " •«<«'il MIHO TMOTi . Uk C«*Y

SpMSamptM

011543

o
X

oo

o
w
U1en

PIRNIE INORGANIC ANALYSIS TRAFFIC REPORT

MALCOLM PWMC. MK

FIGURE B-4



^VF PA ^''^'^^^S^F^F^'^'" Special Analytical Service
^•^ *~ 1 / \ 703 557 j«» FTS sir 2«»o Packing List/Chain ol Custody

1 Protect COO* 1Account Coo*

Regional Inlormation

Non-Sup*nund Program

Sue Nam*

Ciiy. Stai* &tt Spill ID

Sampi*
Numbers

A B
Maim Cone
Emer LOW
Irom M«3
Bo i 6 High

t t ;

2

3
i

I I

6
| 7

| t

»

10

Shipment lor SAS
complti*'1 ( V/N)

2 Region Nc Sampling Co

Sampl* (MM*;

Sampler Signature

3 Type ol Ac

PflpHpA
ST LJSSI
FEDLJLSI

C
Preserv-

ative
Used

Bo. 7

tiviry « n. iw~>.«
» RlFS ~1CLEM| — I
•* RD ~ REMA —

1 RA REM
ZlOiM _ OIL ~

1 NPLD UST

0
Analysis

4 Dat* Snipped Carrier

Ant* Number

S. Ship to

E
Samole
used lor
sp*e
and/or

duplicate

F
Regional Specitic
Tracking Number
or Tag Number

6 Sample
Description

SAS No

7 Preservat iv*
. (£ntir m Column C)

in Column Af

1. Surlace Water 1 HCI
2. Ground Water 2 HN03
3 Laacnat* 3 NAHSO4
4 Rmsat* 4 H;SO4
5 Sojl/Seomem S NAOH
6. CM S. Other (SAS)
7 Wast* fScecriy;
a. O»*i 7 lc* only

(Sptalyl N Not preserved

G
Station
Location
Identifier

H i ' J
Mo'Day- Samoi*' Dtsignaiea

Ta'r̂ e" ln'"*" F'"a °C

Collection

CHAIN OF CUSTODY RECORD
Relinquished by iSignuurt) Oat* / Tim* Received By: (SignMturi)

Rewnoutsnta by {Stgntturtt Date ' Tim* R*c*iv*aby. fS'onarur*^

Receives Dy (Signtturn Oat* ' Tim* Received lor Laboratory by:

DiSTaiiuTtON

Retinqu'thea Oy

Retmquisned by

Oat* ' Tim*

(Stgntnrtl Date /Tim* Received by: (Signttvrti

\
(Siynttiftl Date /Time Received by (&gn»n*»)

Remarks is custody seal macf Y/f4/none

Spirt Samptes [ — | Accepted (&gn»turt)

\ lOeOned

S 0 0 4 1 0 8

oI

oo

o
CO
Ol

\\AUOogvi
PIRNIE

SPECIAL ANALYTICAL SERVICES
THAPPIC REPORT FIGURE B-S



APPENDIX C

SEE CDM FEDERAL ARCS H

QUALITY ASSURANCE MANAGEMENT PLAN

REVISION 3, DATED JULY 1991

FOR FIELD AUDIT FORMS
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APPENDIX C

Field Audit Forms
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QUALITY CONTROL FIELD AUDIT REPORT

2. *r»jtct

CIICIA- Dn «»n — n
*. i""] «i"»n "CD ewtr«ti««Q a«n

Otntr:

5. 0<m «t X Hti« Audi I:

7. facility

I. CantfMta

t. PtfMnrvl »-«tt»:

o

oo

o
COen



10. »o»ttt«tf • ItvtMMd: Tt« | J »•[ ) SIMM:

11. Vttt*«r C«ndlti«r»:

Win*

Orinlt

Win* Directive

12. A**** MtrlcM

Cro«»attf ) | l«rf *ct tMttr t^r [ |

Other:

13. lan-tquMu* MtricM

fell

Othtr:

| j tHimnt \ I ituaHl | On«ic«t UH*i [ | • W«m »Ut | |

U. irvtl •»

• -
1], f ield Swrwy

D -D «D -D
<n W»rt »l«r«j

-
«f MrMnrwl Prttt«ti«n ictuiUr .

•D «D 'D -D

C«rduett»(ty Mttr

0(*»«lv«« Oiyfen Mttr

pM Mttr

TM!C CM

Othtfi

»«t«ct«r

0«t«ct«r

v <6D.

o
X

O
O

owaô

U. Bit

17. •«

II.

tt« take •« «» •*«•« •»' M '̂tlwi

tatou T«tQ ••FH



tauta/t

n «•-n OtMr:

3.

,4.

S. ltf«rr«t

~ th. MM*: T>t
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PACKAGE COMPLETENESS AND DELIVERABLES CASE NUMBER:.

LAB:

SITE:

1.0 Da^* Cjiiujlctgn*gs V^ Delivcryfc^yj YES NO N/A
*

1.1 Have any missing deliverables been received and added [_j __ __
to the data package.

ACTION: Call lab for explanation / resubmittal of any
missing deliverables. If lab cannot provide them,
note the effect on review of the package under
the "Contract Problens/Non-conpliance'1 section
of reviewer narrative.

1.2 was STC) CCS checklist included with package? [__] __ __

2.0 Ccver Letter/Case Narrative

2.1 Is the Narrative or Cover Letter present? [__] __ __

2.2 Are Case Number and/or SAS number contained in the
Narrative or Cover Letter? [__] __ __

3.0 Data Validation Checklist

The following checklist is divided into three parts. Part A
is filled out if the data package contains any VCA analyses,
Part B for any BNA analyses and Part C for Pesticide/PCBs.

Does this package contain:

VCA data? __ __

BNA data? _ __

Pesticide/PCB data? . __ ——
ACTION: Cooplete corresponding parts of checklist.

o
X•3.
oo
t->

o
CO
0̂
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YES NO N/A
FART A: VGA ANALYSES

1.0 Traffic Report̂  ¥*& lJftnT?^or/ Narrative

1.1 Are the Traffic Report Forms present for all samples? [ ] __ __

ACTION: If no, contact lab for replacement of missing
or illegible copies.

1.2 Do the Traffic Reports or Lab narrative indicate any
problem with sample receipt, condition of samples,
analytical problems or special notations affecting
the quality of the data? __ [ __ ] __

ACTION: Use professional judgement to evaluate the
effect on the, quality of the data.

ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be rejected.

ACTION: if both VGA vials for a sample have air bubbles,
flag all positive results "J" and all non
-detects "R".

2.0 Holding Times

2.1 Have any VGA holding times, determined from data of
collection to date of analysis, been ejcceeded? __ ( __ ] __

If unpreserved, aqueous aromatic volatiles must be analyzed
within 7 days of collection and non-aromatic volatiles must
be analyzed within 14 days. If preserved with hydrochloric
acid and stored at 4°C, then both aromatic and non-aromatic
volatiles must be analyzed within 14 days, if uncertain
about preservation, contact the sampler to determine whether
the samples were preserved.

A ten-day holding tine for soil samples is recommended.
Table of H"d*«" T*** violations

(See Traffic Report)
Sample Date Oat* Lab Date

Sample Matrix Pr»s«rvad ? Sampled Received Analyzed

oo

O
0)<r
0)

ACTION: If holding times are exceeded, flag all *
estimated ("J") and sample quantitation limits as estimated
("UJ"), and document in the narrative that holding times
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VES NO N/A

If analyses were done more than 14 days beyond holding tine,
either on the first analysis or upon reanalysis, the reviewer
must use professional judgement to determine the reliability
of the data and the effects of additional storage on the
sanple results. The reviewer nay determine that non-detect
data are unusable ("R") .

3.0 Siurrocatc Recovery (Form •
3.1 Are the VGA Surrogate Peoovery Summaries (Fora II) present

for each of the following matrices:

a. Low Water [ __ ]

b. Med water [ __ ]

c. Low Soil [ __ ]

d. Med Soil [ __ ]

3.2 Are all the VGA samples listed on the appropriate Surrogate
Summaries for each of the following ma trie

a. Low water [__] __ __

b. Med Water (__] __ __

c. Low Soil [__] __ __

d. Med Soil [__] __ __

ACTION: Call lab for explanation / resubmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.

3.3 Were outliers marked correctly with an asterisk? [__] _ _

ACTION: Circle all outliers in red.
3.4 Was on* or nor* MO* surrogate recovery outside of contract

specification* for any sample or method blank? __ [_] _

If yes, were sample* reanalyzed? C——] —— ——

Were method blanks reanalyzed? C——] — x
ACTION: If surrogats: reooverie* are > 10% but all do not

meet SOW specifications: o
1. Hag all positive results as estimated ("J") •
2. Flag all non-detacts as estimated detection g

limits ("UJ"). £
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YES tD M/A
If any surrogate tias a recovery of

1. Flag all positive results as estimated ("J").
2. Flag all non-detects as unusable ("R").

Professional judgement should be used to qualify
data that have method blank surrogate recoveries .
out of specification in both original and re-
analyses. deck the internal standard areas.

3.5 Are there any transcription/calculation errors between raw
data and Form II?

?CTTON: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

4.0 Matrix Spikes (Form III)

4.1 is the Matrix Spike IXiplicate/Hecovery Form (Form III)
present? [ _ ] _ _

4.2 Were matrix spikes analyzed at the required frequency
for each of the following matrices:

a. Low water [ _ ] _ _

b. Med water [ _ ] _ _

c. Low soil t ._ )

d. Med Soil [ _ ] _ . _

If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 HOW many \£A spik» recoveries are outside QC limits?

HflfffT Sails

____ out of 10 ___ out of 10
o

4.4 How many RFD's for matrix spike and matrix spike i
duplicate recoveries are outside QC limits?

oo

ACTICN: If MS and M5D both have less than 10% re-
covery for an analyte, negative results for
that analyte should be rejected, and
positive results should be flagged "J".
Tne above applies only to the sample used
for the JC/MSD analysis. Use professional
judgement in applying this criterion to other
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YES NO M/A

5.0 Blanks (Form IV)

5.1 Is the Method BlanJc Summary (Form IV) present? ( _ ] _ _

5.2 Frequency of Analysis: for the analysis of
TCL confounds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium soil), whichever is more frequent? [ __ ]

5.3 Has a V£A instrument blank been analyzed at least
once every twelve hours for each OC/MS system used? [ _ ] _ _

ACTION: If any method blank data are missing, call lab
for explanation / resutznittal. If not available,
reject all associated positive data ("R").

5.4 airomatography: review the blank raw data - chromatograms
(RICs) , quant reports or data system printouts and spectra.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for

ACTION: Use professional judgement to determine the
effect on the data.

6.0 Contamination

NOTE: "Water blanks" and "distilled water blanks" are
validated like any other sample and are not used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

6.1 Do any method/instrument/reagent blanks have positive
results (TCL and/or TIC) for UAs? viien applied as
described below, the contaminant concentration in
these blanks are aultiplied by the sample Dilution
Factor. _ I—1 _

6.2 Do any field/trip/rlnse blanks have positive VGA results
(TCL and/or TIC)? — I—1 —
ACTION: Prepare a list of the samples associated £

with each of the contaminated blanks. ^
(Attach a separate sheet.) o

NOTE: Cnly field/rinse blanks taken the same day 2
as the samples are used to qualify data. Trip
blanks are used to qualify only those samples o
with which they were shipped. Blanks may not £
be qualified because of contamination in another ^
blank. Blanks may be qualified for surrogate,
spectral, tuning or calibration QC probU
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YES NO N/AACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.

jSarple cone > CRQLjSanple cone < CBQL ijSanple cone > CRQL ———
but < lOx blanK is < lOx blank value value 6 >iox blank value

Methylene chloride Flag sanple result Reject sample result No qualification
Acetone with a 'U'; cross and report CRQL? is
Toluene out 'B' flag cross out 'B' flag

2-butanone !____________j_____________\__

jSanple cone > CPQL!Sanple cone < CPQL ({Sample cone > CPQL
but < 5x blank is < 5x blank value value 4 > 5 blank value___________ ____________

Other P̂ a3 sajtPie result Reject sanple result No qualification
Contaminants with a 'U'; cross and report CPQL; is

out 'B' flag cross out 'B1 flag
i ——————————— i ————————————— i. —— _ _____________ i

ACTION: For TIC compounds, if the concentration in the sanple is
less than five times the concentration in the most con-
taminated associated blank, flag the sanple data "R"
(unusable) .

6.3 Are there field/rinse/equipment blanks associated with every
saaple? [ __ ] __ __

ACTION: For low level samples, note in data assessment that
there is no associated f ield/rinse/equipnant blank.
Deception: sacples taken from a drinking water tap
do not have associated field blanks.

7.0 GC/TC Tuning and Mflĵ  Calibration (Form VI

7.1 Are the GC/MS Tuning and Mass Calibration Form (Form V)
present for Brcnofluorobenzene (BFB)? [ __ ] __ __

7.2 Are the enhanced bar graph spectrum and mass/charge
(m/z) listing for the BFB provided for each twelve
hour shift? C — 1 — —

7.3 Has a tuning performance ccopcund been analyzed for every
twelve hours of sanple analysis per instrument? [ __ ] — —
ACTION: It any tuning data ara missing, taka action

specified in 3.2 above. x
ACTION: List date, tina, instrument ID, and sanple

analyses for which no associated GC/hB tuning g
data are available. ^

o
Q
0sx)
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YES .'JO N/A

\——— 1 ————
1——— 1 ————
1

JJ« irUUnC^f 1 a^viru:. NV-TlntRS

————————————— ———

ACTION: If lab cannot provide missing data, reject ("R"0 all data
generated outside an acceptable twelve hour calibration
interval.

7.4 Have the ion abundance criteria been net for each
instrument used? [__]

ACTION: List all data which do not meet ion abundance
criteria (attach a separate sheet).

ACTION: If tuning calibration is in error, flag all
associated sample data as unusable ("R").
However, if expanded ion criteria are net
(See 1988 Functional Guidelines), the data
reviewer nay accept data with appropriate
qualifiers.

7.5 Are there any transcription / calculation errors between
mass lists and Form Vs? (Check at least two values but
if errors are found, check more.)

7.6 Have the appropriate number of significant figures (two)
been reported? (Check at least two values, but if errors
are found check more values.)
ACTION:

7.7 Are the

If large errors exist, call lab for explanation /
resufcmittal, make necessary collections and note
errors under "Conclusions".

of the mass calibration compound

ACTION: Use professional judgement to determine
whether associated data should be

qualified, or rejected.

8.0 Tai •t- fe rist crcr\ Jknalvtes

8.1 Are the Organic Analysis Data Sheets (Form I VGA)
present with required header information on each
page, for each of the following:

a. Samples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates

c. Blanks

o
X

oo

ou>
0̂
00
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8.2 Are the VCA Reconstructed Ion Chrcmatograms, toe
mass speutia for toe identified ccnpounds, and toe
data system printouts (Quant Reports) included in
toe sanple package for each of the following?

a. Sanples and/or fractions as appropriate

b. Matrix spiJces and matrix spike duplicates
(Mass spectra not required)

•

c. Blanks

ACTION: If any data are missing, take action
specified in 3.2 above.

t_] _ _

8.3 Are the response factors shown in the Quant Report? [__] __

8.4 Is chrcnatographic performance acceptable with
respect to:

Baseline stability [__] __ __

Resolution . [__] __ __

Peak shape [__] __ __

Full-scale graph (attenuation) [__] __ __

Other:_________________ [__] __ __

ACTION: Use professional judgement to determine the
acceptability of the data.

8.5 Are the lab-generated standard mass spectra of the
identified VCA conpounds present for each sanple? [__) __ __

ACTION: If any mass spectra are missing, take action
specified in 3.2 above. If Lab does not
generate their own standard spectra, make
not* in "Contract Problems/Mon-ccBpliance".

8.6 Is the FRT of each reported confound within 0.06 RRT
units of the standard RRT in the continuing calibration? [__] _ ___

8.7 Are adl ions present in the standard mass spectrum at a
relative intensity greater than 10% also present in the 0
sanple mass spectrum? [__] —— — ^

8.8 Do sanple and standard relative ion intensities agree 0
within 20%? I—1 — — 2
ACTION: UM professional judgement to determine 0

acceptability of data. If it is determined co
that incorrect identifications were made, $
all such data should be rejected, flagged
"N" (presumptive evidence of the presence of
the compound) or changed to not detected (at
the calculated detection limit).
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YES NO N/A

9.0 Tentatively. Identified Ccnpcpunds (Tin

9.1 Are all Tentatively Identified Ccnpound Fonts (Form I,
Part B) present; and do listed TTCs include scan number
or retention tiae, estirated concentration and "J"
qualifier? j__j __

9.2 Are the mass spectra for the tentatively identified
compounds and associated "best match" spectra included '
in the sample package for each of the following:

a. Saitples and/or fractions as appropriate [__] __ __

b. Blanks [__] __ __

ACTION: If any TTC data are missing, take action
specified in 3.2 above.

ACTION: Add "J" qualifier if missing and "N"
qualifier to all identified TTC compounds
on Form I, Part B.

9.3 Are any TCL compounds (frca any fraction) listed as
TTC can-pounds (example: 1,2-dinethylbenzene is xyl
a VCA TCL—and should not be reported as a TTC)?

ACTION: Flag with "R" any TCL compound listed as a TTC.

9.4 Are all ions present in the reference mass spectrum with a
relative intensity greater than 10% also present in the
sample mass spectrum? [__] __ _

9.5 Co TTC and "best match" standard relative ion intensities
agree within 20%? [__] __ __

ACTION: Use professional judgement to determine 0
acceptability of TTC identifications. If x
it is determined that an incorrect identi- ' 3

fication was made, change identification to 0
"unknown" or to some less specific identi- o
fication (example: "C3 substituted benzene11) M

as appropriate. 0
CO

10.0 CoTOound Ouantitation and Reported Detection Linita d

10.1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values,
verify that the correct internal standard, quantitation
ion, and FKF were used to calculate Fora I result.
Were any errors found?

10.2 Are the CPQLs adjusted to reflect sample dilutions
and, for soils, sample moisture?
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ACITCN: If errors are large, call lab for explanation /
resubmittal , rake any necessary corrections and
note errors under "Conclusions".

ACTION: When a sanple is analyzed at more than one
dilution, the lowest CRQLs are used (unless
a QC exceedance dictates the use of the higher
CRQL data from the diluted sarrple analysis) .
Replace concentrations that exceed the calibration
range in the original analysis by crossing out*
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sanple. Specify which Fora I is to be used,
then draw a red "X" across the entire page of
all Form I's that should not be used, including
any in the summary package.

11.0 Standards Data

11.1 Are the Reconstructed Ion Circmatograms, and data
system printouts (Quant. Reports) present for initial
and continuing calibration?

ACTION: If any calibration standard data are missing,
take action specified in 3.2 above.

12.0 GO/MS Initial Calibration (Form

12.1 Are the Initial Calibration Fonts (Form VI) present
and complete for the volatile fraction?

ACTION: If any calibration standard forms are
missing, take action specified in 3.2 above.

12.2 Are response factors stable for volatiles over the
concentration rang* of the calibration (PSD <30*)?

ACTION: Circle all outliers in red.
ACTION; Whan RSO >30%, non-detects may be qualified

using professional judgement. Flag all
positive results "J". When RSO >90%, flag
all ncn-dctacts as unusable ("R") . (Region
II policy.)

12.3 Do any compounds have a RRF < 0.05?

ACTION: Circle all outliers in red.
ACTION: If any volatile cccpound has an average

RRF < 0.05, flag positive results for that
ccnpound as estimated ("J"), and flag non-
detects for that ccnpound as unusable ("R") .

o
X3;
oo

o
CO
Nl

__ I__1 __
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12.4 Are there any transcription / calculation errors in
the reporting of average response factors (RRF) or
tRSD? (Qieck at least two values but if errors are
found, check more.)

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

13.0 GC/MS Continuing Calibration (Form VTH

13.1 Are the Continuing Calibration Forms (Fora VII) present
and corplete for the volatile fraction?

13.2 Has a continuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument?

ACTION: List below all sanple analyses that were
not within twelve hours of the previous
continuing calibration analysis.

•{IS N/A

C_1 _ _

C__] __ __

ACTION: If any forms are missing or no continuing
calibration standard has been analyzed within
twelve hours of every sanple analysis, call lab
for explanation / resubmittal. If continuing
calibration data are not available, flag all
associated sanple data as unusable ("R").

13.3 Do any continuing calibration standard curyuunds have
a RRF < 0.05?

ACTION: Circle all outliers in red.

ACTION: If any volatile compound has a RRF < 0.05,
flag positive results for that conpound as
estimated ("J"), and flag nan-detects for that
ccopound as unusable ("R").

13.4 Do any conpounds have a % difference between initial and
continuing calibration RRF > 25%?
ACTION: Circle all outliers in red and qualify associated

sanple data as outlined in the table below:

o

oo

o
(A)
Nl
N)

___ [___1
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___ YES -̂'0 :.'/A
DIFFERENCE

25-50 ' 50-90

'J1 positive j 'J« positive
results, no action results, *U7'
for non detects non detects

1
'J1 positive
results, "R"
non detects

13.5 Are there any transcription / calculation errors in the
reporting of average response factors (RRF) or difference
(%D) between initial and continuing RRFs? (deck at
least two values but if errors are found, checJc more.) __ [__] _

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

1-J.O Internal Standards fFora VTIH

14.1 Are the internal standard areas (Form VIII) of every
saxqple and blank within the upper and lower limits
for each continuing calibration? [__] __ __

ACTION: List all the outliers below.

Sainple I Internal Std Area Lower Limit Upper Limit

o
(Attach additional sheets if necessary.) i

ACTION! If. the internal standard area count is outside the upper or 0
lower limit, flag with "J" all positive results and non- o
detects (U values) quantitated with this internal standard.
If extrenely low area counts are reported, or if performance 0
exhibits a major abrupt drop off, flag all associated non- w
detects as unusable ("R"). o>

14.2 Are the retention tines of the internal standards within
30 seconds of the associated calibration standard? [——] ——

ACTION: Professional judgement should be used to qualify
data if the retention times differ by more than
30 seconds.
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55 NO N/A
IS.0 Field r*jl.JS3JEtfl

15.1 Were any field duplicates submitted for VGA analysis? [__] __ __

ACITCN: Conpare the reported results for field duplicates
and calculate the relative percent difference.

ACTICN: Any gross variation betvieen field duplicate
results must be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the saopler.

o
I

oo

ow
XI
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NO
PART B! SNA ANALYSES

1.0 Tfaf f ic Pyxst̂ 1? and Laboratory Mai tative

1.1 Are the Traffic Report Fonts present for all sasples?

ACTION: If no, contact lab for replacenent of missing
or illegible copies.

1.2 Do the Traffic Reports or Lab Narrative indicate any
problems with sanple receipt, condition of samples,
analytical problems or special notations affecting
the quality of the data?

ACTION: Use professional judgement to evaluate the
effect on the quality of the data.

ACTION: If any sanple analyzed as a soil contains more
than 50% water, all data should be rejected.

2.0 Holding

2.1 Have any ENA holding tires, determined from date of
collection to date of extraction, been exceeded?

Sanples for SNA analysis, both soils and waters,
must be extracted within seven days of the date of
collection. Extracts Bust be analyzed within 40
days of the date of extraction.

Table of Holding Time Violations

(See Traffic Report)
Saaple Date Date Lab Date Date

Saople Matrix Sanpled Received Extracted Analyzed

ACTION: If holding tiaes are exceeded, flag all Positive
estimated ("J") and sanple quantitation liaits as
("UJ"), and document in the narrative that holding t»es

o
2

O
O

O
CO
\f
01
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YES .'JO .'.'/A

If analyses were dona mart than 14 days beyond holding time,
either on the first analysis or upon reanalysis, the reviewer
rrust use professional judgement to determine the reliability
of the data and the effects of additional storage on the
sanple results. The reviewer nay determine that non-detect
data are unusable ("R").

3.0 SUM mate Recovery (Torn II)

3.1 Are the BR Surrogate Recovery Sunnaries (Fora II) present
for each of the following matrices:

a.

b.

c.

d.

Low Water

Med Water

Low Soil

Med Soil

3.2 Are all the BNA sanples listed on the appropriate Surrogate
Recovery Sunnaries for each of the following matric

a.

b.

c.

d.

Low Water

Med Water

Lew Soil

Med Soil

ACTION: Call lab for explanation / resubmittals. If
missing deliverable are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.

3.3 Were outliers narked correctly with an asterisk?

ACTION: Circle all outliers in red.

3.4 Were two or sore base •neutral QB acid surrogate recoveries
out of specification for any saople or method blank?

If yea, were sanples reanalyzed?

Were method blanks reanalyzed?
ACTION: If all BKA surrogate recoveries are > 10% but two

within the base-neutral or acid fraction do not
raet SOM specifications, for the afftffff* fraction

[ __ ] __ __

[ __ ] __ __

[ __ ] __ __

[ __ ]

[ __ ]

[ __ ]

[ __ ]

[ __ ) _ _

__ [ _ ] _

C —— ] —— ——

C — 1 — —

0x

o

0
to

1. Flag all positive results as estimated ("J")
2. Flag all nan-detects as estimated detection
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YES NO N/A
If any base-neutral or acid surrogate lias a
recovery of <iOTi :
1. Flag all positive results for tJiat fraction

(i.e. all acid or base-neutral confounds) "J".
2. Flag all nan-detects for that fraction "R".

Professional judgement should be used to qualify
data that have method blanX surrogate recoveries
out of specification in both original and re-
analyses. Check the internal standard areas.

3.5 Are there any transcription/calculation errors between raw
data and Form II? _ _ [ J

ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

4.0 Matrix Spikes (Form III)

4.1 Is JJie Matrix Spite Duplicate/recovery Form (Form III)
present? [_. ] _

4.2 Were matrix spikes analyzed at tne required frequency
for each of the following matrices:

a. Low water [_]

b. Med Water [_1 _. _

c. Low Soil (_1 _ ._.

d. Med Soil - [ _1 _ _

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many BA spiXe recoveries are outside cc limits?
Matar Soils

o
___ out of 22 ..__ out of 22 §

4.4 How many RFD's for matrix spiXe and matrix spike o
duplicate recoveries are outside QC limits? 2

Mater fioila 0w
out of 11

ACTION: If MS and MSD both have less than 1Q\ recovery
for an analyte, negative results for that
analyte should be rejected, and positive
results should be flagged "J". The above
applies only to the sample used for M5/TSJ
analysis. Use professional judgement in
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YES NO N/A

5.0 Blanks fForm IV1

5.1 Is the Method Blank Summary (Fora IV) present? [ __ )

5.2 Frequency of Analysis: for the analysis of EtA
TCL compounds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, mad water, low soil,
medium soil) , whichever is more frequent? [ __ ) __ __

5.3 Has a BNA instrument blank been analyzed at least
once every twelve hours for each GC/MS system used? [ __ ] __

ACTION: If any method blank data are missing, call lab
for explanation / resubmittal. If not available,
reject all associated positive data ("R") . [ __ ] __ __

5.4 Chromatography: review the blank raw data - chromatograms
(RICs) , quant reports or data system printouts and spectra.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for BNAs? [ __ ] __ __

ACTION: Use professional judgement to determine the
effect on the data.

6.0

NOTE: "Water blanks'* and "distilled water blanks'* are
validated like any other sample and are QO£ used
to qualify data. Do not confuse then with the
other QC blanks discussed below.

6.1 Do any method/ ir*trunenV reagent blanks have positive
results (TCL and/or TIC) for BNAs? When applied as
described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution
Factor. £ _ t __ 1

2
6.2 Do any field/rinse blanks have positive ENA results

{TCL and/or TIC)? § — t — 1
(-»

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks. o
(Attach a separate sheet.) oo>

NOTE: Only field/rinse blanks taken the same day
as the samples are used to qualify data. Blanks
may not be qualified because of contamination
in another blank. Blanks may be qualified for
surrogate, spectral, tuning or calibration QC
problems.
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YES NO N/A
ACTION: Follow the directions in the table below to qualify

TCL results due to contamination. Use the largest
value from all the associated blanks.

'Sanple cone > CRQLjSanple cone < CRQL ijSanple cone > CRQL———!
but < lOx blank is < lOx blank value value & >lOx blank valueI ••"» •> *W* CU.OTIK VOJ.WM '

Hn muni Flag sanple result Reject sample result!No qualification
Phthalate with a 'U1; cross and report CRQL; is needed
Esters cut 'B1 flag cross out 'B' flag

' ——i —i—— i
.'Sample cone > CRQLj Sanple cone < CRQL 4 j Sanple cone > CRQL !
but < 5x blank is < 5x blank value value 4 > 5 blank value

Other r̂ *9 san*>1* result Reject sanple result No qualification {
Contaminants with a 'U'; cross and report CRQL; is needed

out 'B1 flag cross cut 'B' flag
i_——————————i——————.______i_____._________i

ACTION: For TIC conpounds, if the concentration in the sanple is
less than five times the concentration in the most con-
taminated associated blank, flag the sanple data "R"
(unusable).

6.3 Are there field/rinse/equipment blanks associated with every
sanple? [__] __ __

ACTION: For low level sanples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception; samples taken from a drinking water tap
do not have associated field blanks.

7.0 GC/MS Tuning and Mass calibration (Form V>

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)
present for Decanucrctriphenylphosphine (DFTPP)? [_] _ _

7.2 Are the enhanced bar graph spectrum and mass/charge
(m/z) listing for the OFTPP provided for each twelve
hour shift? t——J — —

7.3 Has a tuning performance compound been analyzed for every 5

twelve hours of sample analysis per instrument? (——1 — — Q
o

ACTION: If any tuning data are missing, take action ^
specified in 3.2 above.

0)
ACTION: List date, time, instrument ID, and sample vi

analyses for which no associated GC/MS tuning
data are available.

0
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YES •I/A

EftTE TIME DOTRLMEWT SAMPLE NUMBERS

ACTION: If lab cannot provide missing data, reject ("R") all data
generated outside an acceptable twelve hour calibration
interval.

7.4 Have the ion abundance criteria been met for each
instrument used?

ACTION: List all data which do not meet ion abundance
criteria (attach a separate sheet).

ACTION: If tuning calibration is in error, flag all
associated sanple data as unusable ("R").
However, if expanded ion criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers.

7.5 Are there any transcription / calculation errors between
mass lists and Form Vs? (Check at least two values but
if errors are found, check more.)

7.6 Have the appropriate number of significant figures (two)
been reported? (Check at least two values, but if errors
are found check more values.)

ACTION: If large errors exist, call lab for explanation /
resubmittal, make necessary corrections and note
errors under "Conclusions".

7.7 Are the spectra of the mass calibration compound
acceptable?
ACTION: Use professional judgement to determine

whether associated data should be
accepted, qualified, or rejected.

8.0 Target Conrrmrrt List

[_1

( 1

8.1 Are the Organic Analysis Data Sheets (Form I
present with required header information on each
page, for each of the following:

a. Sanples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates

c. Blanks

o
X

oo

o
O)
COo

(. 1

I ...1
[ 1
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8.2 Are the BNA Reconstructed Ion Chranatograiw, the * ' '/
mass spectra for the identified conpounds, and the
data system printouts (Quant Reports) included in
the sample package for each of the following?

a. Samples and/or fractions as appropriate [_] _

b. Matrix spikes and matrix spike duplicates r__i __
(Mass spectra not required) ' —— —— ——

c. Blanks

ACTION: If any data are missing, take action
specified in 3.2 above.

8.3 Are the response factors shown in the Quant Report? (__] __

8.4 Is chrcrnatographic performance acceptable with
respect to:

Baseline stability [__] __ __

Resolution (__] __ __

Peak shape [__] __ __

roll-scale graph (attenuation) [__] __ __

Other:______;__________ [__] __ __

ACTION: Use professional judgement to determine the
acceptability of the data.

8.5 Are the lab-generated standard mass spectra of the
identified BNA compounds present for each sample? (__] __ __

ACTION: If any mass spectra are missing, take action
specified in 3.2 above, if Lab does not
generate their own standard spectra, make
not* in "Contract Problen»/Non-ccmplianceH.

8.6 Is the FRP of each reported compound within 0.06 RRT
unitj of the standard RRT in the continuing calibration? (_] __ _

8.7 Are all ion* present in the standard mass spectrum at a
relative intensity greater than 10% also present in the o
sample mass spectrum? 3: C_1 — —

8.8 Do sample and standard relative ion intensities agree o
within 20%? 2 I—1 — —
ACTION: Use professional judgement to determine o

acceptability of data. If it is determined $
that incorrect identifications were made, »->
all such data should be rejected, flagged
"N" (presumptive evidence of the presence of
tne compound) or changed to not detected (at
the calculated detection limit).
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YT5 .'K3 :

9.0 Tf-p̂ tively Tdantifiyfl <"' HHJUUP̂

9.1 Are all Tentatively Identified Compound Forms (Form I,
Part B) present; and do listed TICs include scan number
or retention time, estimated concentration and "J"
qualifier? [__j __

9.2 Are the mass spectra for the tentatively identified
' compounds and associated "best match" spectra included

in the sample package for each of the following:

a. Samples and/or fractions as appropriate [__] __ __

b. Blanks [__] __

ACTION: If any TIC data are missing, take action
specified in 3.2 above.

ACTION: Add "J" qualifier if missing and "N"
qualifier to all identified TIC compounds
on Form I, Part B.

9.3 Are any TCL compounds (from any fraction) listed as
TIC compounds (example: 1,2-dijnethylbenzene is xylene—
a VGA TCL—and should not be reported as a TIC)? __ [__] _

ACTION: Flag with "R" any TCL compound listed as a TIC.

9.4 Are all ions present in the reference mass spectrum with a
relative intensity greater than 10% also present in the
sample mass spectrum? [__] __ __

9.5 Do TIC and "best match" standard relative ion intensities
agree within 20%? (__] __ __

•

ACTION: Use professional judgement to determine
acceptability of TIC identifications. If x
it is determined that an incorrect identi- 3

fication was made, change identification to
"unknown" or to some less specific identi- o
fication (example: "d substituted benzene") ^
as appropriat*. o

CO

10.1 Are there any transcription / calculation errors in
Fora I results? Check at least two positive values.
Verify that the correct internal standard, quantitation
ion, and RRF were used to calculate Fora I result.
Were any errors found? —— t——] ——

10.2 Are the CRQLs adjusted to reflect sample dilutions
and, for soils, sample moisture? —
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YES MO N/A

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

ACTION: When a saô le is analyzed at more than one
dilution, the lowest CRQla are used (unless
a QC exceedance dictates the use of the higher.
CRQL data from the diluted sanple analysis).
Replace concentrations that exceed the calibration
range in the original analysis by crossing out
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" across the entire page of
all Form I's that should not be used, including
any in the sumnary package.

11.0 StaM*n3s Data fGC/MSl

11.1 Are the Reconstructed Ion Chranatograms, and data
system printouts (Quant. Reports) present for initial
and continuing calibration?

ACTION: If any calibration standard data are missing,
take action specified in 3.2 above.

12.0 GC/yS Initial Calibration (Form VH

12.1 Are the Initial calibration Forms (Form VI) present
and corplete for the BNA fraction?
ACTION: If any calibration standard forms are

missing, take action specified in 3.2 above.

12.2 Are response factors stable for BAs over the
•ntration rang* of the calibration (RSD <30%)?

ACTICN: Circle ell outliers in red.
ACTION: *fcsn RSD >30%, non-detects may be qualified

using professional judgement. Flag all
positive results NJM. When RSD >90%, flag
all non-detects as unusable ("R"). (Bsgion
II policy.)

12.3 Do any compounds have a RRF < O.OS?

ACTION: Circle all outliers in red.
ACTION: If any BNA confound has an average

RRF < 0.05, flag positive results for that
ccBpound as estimated ("J"), and flag non-
detects for that compound as unusable ("R").

o

oo

o
(A)
CO
OJ
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" ^ - YES NO '12.4 Are there any transcription / calculation errors in
the reporting of average response factors (RRF) or
*RSD? (Check at least two values but if errors are
found, check more.) __ f i __

ACTION: Circle errors in red.s
ACTION: If errors are large, call lab for explanation'/

resubmittal, make any necessary corrections and
note errors under "Conclusions".

13.0 GC/MS Continuing Calibration (Form VII)

13 . 1 Are the Continuing Calibration Fonts (Form VII) present
and complete for the BNA fraction? [ __ ] __ __

13.2 Has a continuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument? [ __ ] _ p __

ACTION: List below all sample analyses that were
not within twelve hours of the previous
continuing calibration analysis.

ACnCN: If any forms are missing or no continuing
calibration standard has been analyzed within
twelve hours of every sample analysis, call lab
for explanation / resi.ihru.ttal. If continuing
calibration data are not available, flag all
associated sample data as unusable ("R").

13.3 Do any continuing calibration standard compounds have
a RRF < 0.05? __ I——J - x

ACTION: Circle all outliers in red. o
ACTXCN: If any ENA compound has a RRF < 0.05, 2

flag positive results for that compound as
estimated ("J"), and flag non-detects for that o
compound as unusable ("R"). o>

13.4 Do any compounds have a % difference between initial and
continuing calibration RRF > 25%? — I—J .
ACTION: Circle all outliers in red and qualify associated

sample data as outlined in the table below:
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___ YES NO N/A
* DIFFERENCE

25-50 j 50-90 { >90

'J' positive 'j« positive 'J1 positive
results, no action results, 'UJ' results, "RH
for non detacts non detacts nan detects

•
13.5 Are there any transcription / calculation errors in the

reporting of average response factors (SFF) or difference
(%D) between initial and continuing RRFs? (Check at
least two values but if errors are found, check more.) .
ACTION: Circle errors in red.
ACTION: If errors are large, call lab for explanation /

resubmittal, make any necessary corrections and
note errors under "Conclusions".

14.0 Internal Sfr-aiv̂ ĵs (Fora VIII)

14.1 Are the internal standard areas (Fora VIII) of every
sazrple and blank within the upper and lower limits
for each continuing calibration? [ __ J _ _

ACTION: List an the outliers below.

Sample I Internal Std Area lower Limit Upper Limit

o
X

o
0)

(Attach additional sheets if necessary.)
ACTION: If the internal standard area count is outside the upper or

lower Unit, flag with "J" all positive results and non-
detects (U values) quantitated with this internal standard.
If extrenely low area counts are reported, or if performance a
esdxitoits a major abrupt drop off, flag all associated non- o
detects as unusable ("R").

14.2 Are the retention tjjtas of the internal standards within
30 seconds of the associated calibration standard? [—_] —— —

ACTION: Professional judgement should be used to qualify
data if the retention time* differ by note than
30
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N/A.

15.1 were any field duplicates submitted for ENA analysis? (__] __ __

ACTION: Compare the reported results for field duplicates
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results oust be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the sampler.i

o
X
2

O
O

o
CO
00
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PART C: PSTTCTPE/

1.1 Ara tha Traffic Raport Fonna yuaiaiiL for all aaoplaa? [_j ___ _

ACZICN: If no, contact lab for raplacanant of missing
or illagihla capias.

1.2 Do tha Traffic Raports or Lab Narrativa indicata any
problans with saapla racaipt, condition of saoplaa,
analytical problana or «r*̂ "i»1 notations aff acting
tha quality of tha data? __ [__] __

ACTICN: Uaa profaaaional judganant to avaluata tha
affact on tha quality of tha data.

ACTICN: If any saapla analyzad as a soil contains nora
than 50% watar, all data should ba rajactad.

2.0 Holdlrn TJJIM

2.1 Kava any KST/PCB holding tiaas, datarainad froa data of
collaction to data of axtraction, baan aaoraai-lad? __ [__] __

Saioplas for FEST/PC8 analysis, both soils and watars,
oust ba axtractad within savan days of tha data of
collacticn. Detracts Bust ba analyzad within 40
days of tha data of attraction.

3.1 Ara tha VtSt/KB Surrogata Racovary Sianarias (Form
praaant for aach of tha following ma

a.

b. Mad Vtetar
' c. Low Soil

d. Mad Soil
o

3.2 Ara all tba PEST/PCB sasplas listad on tha appropriata |
Suxroomt* Psjoovary aaaarias for aach of tha following

oo
a. Low watar
b. Mad *fctar t—1 — — 8oo

r i NI
C. LOW Soil I———1 —— ——

d. Mad Soil I——1 — —
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YES NO :J/A

ACTTCN: Call lab for explanation / resubmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.

3.3 Were outliers marked correctly with an asterisk?

ACTICN: Circle all outliers in red.

3.4 Was surrogate (EEC) recovery outside of the contract
specification for any sample or blank?

ACTICN: No qualification is done if surrogates are diluted beyond
detection. If recovery is below contract limit (but above
zero), flag all results for that sample "J*. If recovery is
zero, flag positive results "J" and non-detects "R". If
recovery for the blank is zero, flag non-detects for all
associated samples "R". If recovery is above contract
limit, flag all positive results for that sample "J", unless
in the reviewers professional judgement the high recovery
is due to co-eluting interference (check the associated
blank - if recovery is high there also, flag the sample
data).

3.5 Are there any transcription/calculation errors between raw
data and Form II? ... L ... 1

AdTCN: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

4.0 Matrix Spikes (Form III)

4.1 is the Matrix Spike Duplicate/Recovery Fora (Form ill)
present? I—J -— -—

4.2 were matrix spikes analyzed at the required frequency
for each of the following matrices:

a. Low Water L-J - - - §
b. Mad Water l—! —• • • • • 0o
c. Low soil I ..I - ~

d. Med Soil I •• J w
00

ACTICN: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many PEST/PCB spike recoveries are outside QC limits?

Water
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YES
4.4 How many RPD's for matrix spike and matrix spike

(duplicate recoveries are outside QC limits?

Water

____ out of 6

AcntU: If MS and MSD both have less than zero recovery
for an analyte, negative results for that
analyte should be rejected, and positive
results should be flagged "J". Tne above
applies only to the sample used for MS/MS)
analysis. Use professional judgement in
applying this criterion to other samples.

5.0 Blanks (Form IV)

5.1 Is the Method Blank Summary (Form IV) present? [_] _

5.2 Frequency of Analysis: for the analysis of Pesticide
TCL compounds, has a reagent/method blank been
analyzed for each set of sanples or every 20 sanples
of similar matrix (lew water, med water, low soil,
medium soil), whichever is more frequent? (_1 _ _

5.3 Chromatography: review the blank raw data -
chromatograms, quant reports or data system printouts.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for PEST/PCBs? [._. ]

ACTICN: Use professional judgement to determine the
effect on the data.

6.0 Contamination

NOTE: "Water blanks" and "distilled water blanks" are
validated like any other sample and are act used
to qualify data. Do not confuse than with the
other QC blanks discussed below.

6. l Do any method/instrument/reagent blanks have positive
results for PEST/PCBs? Vtoen applied as described
below, the contaminant concentration in these blanks
are multiplied by the sample Dilution Factor. [ 1 g

____ -3.
6.2 Do any field/rinse blanks nave positive PEST/POB

results? ... I -. 1 ... §
H'

Prepare a list of the samples associated
with each of the contaminated blanks. o
(Attach a separate sheet.) o>
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NOTE: Only field/rinse blanks taken the sane day
as the samples are used to qualify data. Blanks
may not be qualified because of contamination
in another blank. Blanks may be qualified for
surrogate, spectral, tuning or calibration QC
problems.

«
ACTICN: Follow the directions in the table below to qualify

TCL results due to contamination. Use the largest
value from all the associated blanks.

YES NO :J/T\

Sample cone > CRQL
but < 5x blank

Flag sample result
with a "U"; cross

; out "B" flag

Sample cone < CBQL &
is < Sx blank value

Reject sample result
and report CRQL;
cross out "B" flag

Sample cone > CHQLl
fc > 5x blank value',ii
No qualification ',
is needed !iiii

6.3 Are there field/rinse/equipnent blanks associated with every
sample? [

AcnCN: For low level samples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception: samples taken front a drinking water tap
do not have associated field blanks.

7.0 Calibration and QC PerforTpyic.fi

7.1 Are the following Gas Chromatograms and Data System
Printouts for both Primary and Confirmation
(confirmation standards not required if there
are no positive results above CBQL) column present:

a. Evaluation Standard Mix A

b. Evaluation standard Mix B
c. Evaluation Standard Mix C
d. individual Standard Mix A

e. Individual Standard Mix B
f. Multi-component Pesticides Toxapnene fc Chlordane

g. Aroclors 1016/1260
h. Aroclors 1221, 1232, 1242, 1248, and 1254

ACTTCN: If no, take action specified in 3.2 above

_] _ _.

o
X

0o
H*

0
OJ

o

I— 1
[._-]
t_ 1

[ . . .1
[ 1
1.--J



STANDARD CFE3ATTC FROCH3URE Page: 32 cC 36

Cat*: Maren 1589
Revision 6

YES 'X3 N/A.7.2 Is Form VTII Pest-1 present and coiplete for each GC '
column (primary and ccnfirsaticn) and each 72 hour
sequence of analyses?

ACTION: If no, take action specified in 3.2 above.

7.3 Are there any transcription/calculation errors between raw
data and Form VTII? r i

ACTION: If large errors exist, call lab for explanation'/
resubmittal, make any necessary corrections and
note errors under "Conclusions".

7.4 Has the total breakdown on quantitation or confirmation
exceeded 20% for DOT? . __ [__j

_ C_1- for Endrin?

or if Endrin aldehyde and 4,4'-DOO co-«lute and there is a
peak at their retention tine, has the combined DOT and Endrin
breakdown exceeded 20%?

ACTION:
a. If DOT breakdown is greater than 20% on quantitation column

beginning with the sanples following the last in control standard:

1. Flag all positive DOT results "J".
2. If DOT was not detected but 000 and/or DOE are positive,

flag the DOT ncn-detact "R".
3. Flag positive DOO and DOE results "JN".
4. If DOT breakdown is > 20% on confirmation column and DOT

is identified on quantitation column but not on confirmation
column, use professional judgement to determine whether DOT
should be reported on Form I (if reported, flag result "N").

b. If Endrin breakdown is > 20% on quantitation column, beginning with
the samples following the last in control standard:

1. nag an positive Endrin results "J".
2. If Endrin was not detected, but Endrin Aldehyde and/or Endrin

Kstone are positive, flag the Endrin non-detect "R".
3. Flag Endrin Ketone positive results HJN".
4. If Endrin breakdown is > 20% on confirmation column and 0

Endrin is identified on quantitation column but not on jt
confirmation column, use professional judgement to
determine whether Endrin should be reported on Fora I 0
(if reported, flag result "N"). o

c. If the contained breakdown is used (it can only be used
if the conditions in 7.4 above are met) and is > 20% on to
quantitation column beginning with the last A" control £
standard, take the actions specified in 7.4 a and b above.
If the combined breakdown is >20% on confirmation column
and Endrin or DOT is identified on quantitation column ^
but not on confirmation column, use professional judgement
to determine whether Endrin or DOT should be reported on
Fora I (if reported, flag result "N").
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7.5 Is the linearity check RSD of all four calibration factors M ''/A
<10% for the quantitation column? [ i

ACTION: If no, flag positive hits for all pesticide and PCS
analytes "J" for all associated samples. Do not flag
toxaphene or DOT if they are quantified from a 3-point
calibration curve.

7.6 Is the % difference between the EVAL A and each analysis,
(quantitation and confirmation) DBC retention *ii** within
QC limits (2% for packed column, 0.3% for capillary [I.D.
< 0.32 mm], 1% for megabore [0.32 < I.D. < 2 nra]) ? [__] __ __

ACITOK: DBC retention tune cannot be evaluated if
DBC is not detected. If it is present and
has a retention tine out of QC limits, then
use professional judgement to determine the
reliability of the analysis and flag results
"R", if appropriate.

7.7 Was the proper analytical sequence followed for each
72 hour period of analyses (page PEST D-36 in 8/87 SOW). [__] __ __

ACTION: If no, use professional judgement to
determine the severity of the effect
on the data and accept or reject it
accordingly. Generally, the effect
is negligible unless the sequence was
grossly altered or the calibration was
also out of limits.

8.0 Pesticide/PC3

8.1 Is Form IX present and complete for each GC column and
72 hr sequence of analyses? [__] __ __

ACTION: If no, talcs action specified in 3.2 above.

8.2 Are there any transcription/calculation errors between
raw data and Form DC? __ C_1 _
ACTION: If large errors exist, call lab for explanation /

resubmittal, make any necessary collections and o
note errors under "Conclusions". 1

8.3 Is DOT retention time for packed columns > 12 min o
(except OV-1 and 0V-101 columns)? (——1 —— — £

ACTION: If no, check that there is adequate resolution o
between individual components. If not, flag "
results for compounds that interfere with each ro
other (co-elute) "R".

8.4 Do all standard retention times fall within the windows
established for the first XND A and ZND B analyses? [—] — —
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YES NO ::. A
ACTION: Beginning with the sanples following the

last in eentrpj standard, check to see if
the chranatcgrans contain peaks within an
expanded window surrounding the expected
retention times. If no peaks are found and,
DBC is visible non-detects are valid. If
peaks are present and cannot be identified
through "pattern recognition" or a consistent
shift in standard retention tines, flag all
affected compound results "R".

8.5 Are the continuing calibration standard calibration
factors within 15% (for quantitation column) or
20% (for confirmation column) of the initial (at
beginning of 72 hr sequence) calibration factors? [__] __ __

ACTION: If no, flag all associated positive results
"J". Use professional judgement to determine
whether or not to flag non-detects.

9.0 Pesricide/PC3 Identification

9.1 la Form X complete for every sarple in which a
pesticide or PCS was detected?

ACTION: If no, take action specified in 3.2 above.

9.2 Are there any transcription errors between raw
data and Fora X?
ACTION: If large errors exist, call lab for explanation /

resubmittal, make any necessary con act ions and
note errors under "Conclusions".

9.3 Are retention times of sample ccnpounds within the
calculated retention time window* for both quantitation
and confirmation analyses? C_1 __ _

was GC/MS confirmation provided when required (when
compound concentration is > 10 ug/ml in final extract)? [__] _ _ 0

ACTION: Reject ("R") all positive results (meeting
quantitation column criteria, but missing o
confirmation by a second column or GC/MS (if o
appropriate). Also, reject ("R") all positive
results not meeting retention time window 0
criteria unless ̂ T**v*iâ y* standard cuuf̂ uunds co
are similarly biased (i.e. base on RRT to DSC). $

9.4 Check chronatcgrans for false negatives, especially for
the multiple peak components toxaphene and PCB's. Were
there any false negatives?

ACnCN: If appropriate PCS standards were not analyzed,
or if the lab performed no confirmation analysis,
flag the appropriate data with an HRM.
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10.0
YES NO N/A

10.1 Are there arty transcription / calculation errors in
Form I results? deck at least two positive values.
Were any errors found?

NOTE: Sijtple peak pesticide results can be checked for
rough agreement between quantitative results '
obtained on the two GC columns. The reviewer
should use professional judgement to decide
whether a much larger concentration obtained
on one column versus the other indicates the
presence of an interfering compound. If an
interfering compound is indicated, the lower
of the two values should be reported and
qualified as presumptively present at an
estimated quantity ("JN"). This necessitates
a determination of an estimated concentration
on the confirmation column. The narrative
should indicate that the presence of interferences
has obscured the attempt at a second column
confiroaticn.

10.2 Are the CRQLa adjusted to reflect sample dilutions
and, for soils, sample moisture? [__1 __ __
ACTION: If errors are large, call lab for explanation /

resubmittal, make any necessary corrections and
note errors under "Conclusions".

ACTION: When a sample is analyzed at more than one
dilution, the lowest CPQLs are used (unless
a QC mrronrlnnre dictates the use of the higher
CRQL data from the diluted"sample analysis).
Replace concentrations that exceed the calibration
range in the original analysis by crossing out
the "E" value on the original Fora I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" across the entire page of
all Fora I's that should not be used, including
any in the summary package.

oni
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11.0 Chromatooran Quality

11.1 Were baselines stable?

11.2 Were any electropositive displacement (negative
peaks) or unusual peaks seen?

11.3 Were early eluting peaks (for early eluting
analytes) resolved to baseline?

ACTION: For 11.1 and 11.2, comment only. For 11.3,
reject ("R") those analytes that are not
sufficiently resolved.

t__1 __ __

_ C_] _

(_J _ —
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" r e s N O FiTT"
.2.0 Field Duplicates

12.1 Were any field duplicates submitted for PEST/PCS
analysis? [__] __ __

ACTION: Ccnpare the reported results for field duplicates
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results oust be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the sampler.

ox3:
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INTRODUCTION

This document is designed to offer guidance in analytical data
evaluation and validation for Inorganic data produced by laboratories
participating in the EPA Contract Laboratory Program (CLP) or operating under
CLP analytical protocols. These Guidelines have been updated to include
requirements in the Inorganic Statement of work (SOW) 7/88, including the June
1989 revisions.

In some aspects, the document 1s equivalent to a Standard Operating
Procedure (SOP). In other, more subjective areas, only general guidance is
offered due to the complexities and uniqueness of data relative to specific
samples. Those areas where specific SOPs are possible are primarily areas in
wmch definitive performance requirements are established. These requirements
are concerned with specifications that are not sample dependent, but rather are
associated with performance criteria on matters that should be fully under a
laboratory's control. These specific areas include blanks, calibration
standards, calibration verification standards, laboratory control standards, and
interference check standards.

The document is intended to assist technical review of the data.
while some areas of overlap between technical review and Contract Compliance
Screening (CCS) may exist, determining contract compliance is not intended to
be an objective of these guidelines.

At times, there may be an urgent need to use data which do not meet
all contract requirements and technical criteria. Use of these data does not
constitute either a new requirement standard or full acceptance of the data.
Any decision to use data for which performance criteria have not been met is
strictly to facilitate the progress of projects requiring the availability of
the data. A contract laboratory submitting data which are out of specification
may be required to reanalyze samples or resubmit data even if the previously
submitted data have been utilized due to urgent program needs. Data which do
not meet specified requirements are never fully acceptable. The only exception
to this is in the area of specifications for individual sample analyses. If the
nature of tne sample Itself limits the attainment of specifications, appropriate
allowances must be made. The overriding concern of the Agency is to obtain data
wmch are technically valid and legally defensible.

All data reviews must have, as a cover sheet, the Inorganic Regional
Data Assessment (IROA) form. A copy of this fora 1s attached at the end of this
document. If mandatory actions are required, they should be specifically noted
on this form. In addition, this fora 1s to be used to summarize deficiencies
requiring attention, as well as general laboratory performance and any
discernible trends in tht quality of the data. This fora 1s not a replacement
for the data review. Sufficient supplementary documentation must accompany the
form to clearly identify tht problems associated with a Case or Sample Delivery
Group. The fora and any supplemental review documentation must accompany the
laboratory data forwarded to tht intended data recipient (client) or user. A
copy of the form and review documentation must be submitted to tht Contract
Laboratory Program Quality Assurance Officer (CLP/QAO), the Regional Deputy
Project Officer (DPO) having assigned oversight responsibility for the laboratory
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producing the data, and the Environmental Monitoring Systems Laboratory in Las
vegas. Nevada (EMSi-iV).

It 1$ the responsibility of the data reviewer to notify tn«
appropriate Regional OPO concerning problems and deficiencies with regard to
laboratory data. If there 1$ an urgent requirement, tht DPO may be contacted
by telephone to expedite corrective action. It is recommended that all items
for OPO action b« presented at one time. In any case the Inorganic Regional Data
Assessment form must be completed and submitted.

PRELIMINARY REVIEW

In order to use this document effectively, the reviewer should have
a general overview of the Case or Sample Delivery Group at hand. The exact
number of samples, their assigned number, their matrix, and the number of
laboratories involved in their analysis are essential information. Background
information on the site is helpful, but often this information is very difficult
to obtain. The site Project Manager is the best source for information of this
type or for further direction.

The CCS report, when available, is a source of a large quantity of
summarized information. It can be used to alert the reviewer of systematic
problems in the Case or to problems that may be sample specific. This
information may be used in data validation. If CCS is unavailable, those
criteria affecting data validity must be addressed by the data reviewer.

Cases routinely have unique samples which require special attention
by the reviewer. Field blanks, field duplicates, and performance audit samples
need to be identified. The sampling records should provide:

1. Name of Site Project Manager.

2. Complete list of samples with notations on

a. sample matrix

b. field planks'
e. field duplicates*
d. field spikes*
•. QC audit sample*

f. shipping dates x
3

g. labs involved.
* If applicable.
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The chain-of-custody record includes sample descriptions and date
of samel "ing. Although sampling date is not addressed by CLP contract
requirements, the reviewer must take into account lag time between sampling and
snipping when assessing sample holding times.

INORGANICS DATA REVIEW PROCEDURE

The requirements to be checked in data validation are listed below.
(Tre notation "CCS" Indicates that the contractual requirements for these items
wll also be checked by CCS. CCS requirements are not always the same as the
data review criteria.)

I. Holding Times (CCS-Lab holding times only)

I!. Calibration

o Initial (CCS)

o Initial and Continuing Calibration verification (CCS)

III. Blanks (CCS)

IV. ICP Interference Check Samples (CCS)

v. Laboratory Control Sample (CCS)

vl. Duplicate Sample (.CCS)

VII. Matrix Spike Sample (CCS)

VIII. Furnace Atomic Absorption QC (CCS)

I.. ICP Serial Dilution (_CCS)

j. Sample Result verification (CCS)

XI. Field Duplicates
XII. Overall Data Assessment

oi
12

O
O

oo



I. HOLDING TIMES

A. Objective:

The objective is to ascertain the validity of analytical results based on
the holding time of the sample from the date of colleetiog to the date of
analysis.

•

.Vote: For data review tnd assessment purposes, the holding time
is based on the elapsed time betveen the date of sample
collection and date of analysis, rather than the elapsed time
betveen the verified time of sample receipt (VTSR) and the
date of analysis as allowed by SOV 7/88. It is thus a
technical evaluation, not a contract requirement.

B. Criteria:

Technical reauirements (as opposed to contractual) for sample holding times
have only been established for water matrices. The following holding time
and preservation requirements were promulgated under 40 CFR 136 (dean
water Act) and are also found in volume 49, Numoer 209, page 43260, of the
Federal Register issued on October 26, 1984.

METALS: 6 months; preserved to OH < 2

MERCURY: 28 days; preserved to pH < 2

CYANIDE: 14 days; preserved to pH > 12

C: Evaluation Procedure:

Actual holding times are established by comparing the sampling date on the
£PA Sample Traffic Report with the dates of analysis on the analysis run
logs {Form 14 (XIV-IN) of SOW 7/88). Examine the digestion and/or
distillation logs included with the raw data to determine if samples had
been preserved At the proper pH.
Analyte Holding Time (days) * Anal. Date - Coll. Date

0. Action:
1. If 40 CFR criteria for holding times or preservation are not met for

a specific analyte in • water matrix, Qualify all water matrix
results for that analyte which ara greater than the Instrument
Detection Limit (> IDL) at estimated (J) and results less than the

-. Instrument Detection Limit (< IDL) as estimated (UJ). For Cyanide
and Mercury the appropriate detection limit for this Judgement is
the Contract Required Detection Limit (CROL) rather than the
Instrument Detection Limit (IDL).



2. If technical holding times for a specific analyte are exceeded, tne
reviewer may use professional judgement to evaluate the reliability
of the data and the probable effects of additional storage on tne
analytical results. The expected bias would be low ana the reviewer
may determine that results < IOL (< CROL for CN and Hg) are unusable
(R).

3. Due to limited information concerning holding times for soil samples,
it is left to the discretion of the data revi'ewer whether to apply
40 CFR water holding time criteria to soil samples. If the data arc
Qualified when water holding time criteria are applied to soil
samples, it must be clearly documented in the review.

\utt: Contractual holding tine criteria based on \TSR and
Analysis date are equally applicable to vater and soil
samples and Hill be subject to CCS review. Preservation
requirements for >>ater samples are not applicable to soil
samples under any conditions.

II. CALIBRATION

A. Objective:

Requirements for satisfactory instrument calibration are establisned to
ensure that the instrument is capable of producing acceptable Quantitative
data. Initial calibration verification demonstrates that the instrument
is capable of acceptable performance at the beginning of the analysis run,
and continuing calibration verification documents that the initial
calibration remains valid throughout the course of the analytical run.

E. Criteria:

".. Initial Calibration

Instruments must be calibrated daily and each time the instrument
is set up.

a. ICP Analysis
A calibration blank and at least one standard must be used in
establishing the calibration curve.

b. Atomic Absorption Analysis (AA) (oth«r than Mercury) i

(1). A blank and at least thra* standards must be used in o
establishing the calibration curvt. One of the standards _
must be at the Contract Required Detection Limit (CRDL).

o
(2). The correlation coefficient should be .> 0.995. o



.Vote: The correlation coefficient 2 0.995 is
a technical , not a cont rac tua l , c r i te r ion . The
reviewer should exercise discretion in applying
this criterion to data qualification. See D.2
under "Action".

c. Mercury Analysis

(1). A blank and at least four standaros must be used in
establishing the calibration curve.

12). The correlation coefficient should be >. 0.995.

.Vote: The correlation coefficient 2 0.995 is
a technical, not a contractual , criterion. The
reviewer should exercise discretion in applying
this criterion to data qual i f ica t ion . See D.2
under "Action".

d. Cyanide Analysis

(D. A blank and at least three standard* must be used in
estaolishing the calibration curve.

(2). A mid-range standard amst be distilled. (See B.2.c.
below).

(3) . The correlation coefficient for the photometric
calibration curve should be i 0.995.

.Vote: The correlation coefficient 2 0.995 is
a technical, not a contractual, criterion. The
reviewer should exercise discretion in Applying
this criterion to data qua l i f i ca t ion . See D.2
under "Action".

Initial and Continuing Calibration verification (ICV and CCV).

a. Analysis results must fall within the control limits of 90 -
110 Percent Recovery (*R) of the true value for all ICV and
CCV analytes except mercury and cyanide.

b. Analysis results for mercury ICV and CCV must fall within the
• control limits of 80 - 120 *R. o

c. Analysis results for cyanide ICV and CCV must fall within 85 -
115 XR. SOW 7/88, pag« E-5 requires that the Cyanida ICV must 0

O . be distilled with the batch of samples analyzed in association o
. with it. If this has been done and meets specifications, this

may suffice for the mid-range standard specified in B.l.d.(2). 0
o



C. Evaluation Procedure:

1. Verify that the instrument was calibrated immediately prior to the
subject analytical run or within the twenty-four hour penoo
preceding and including the subject analytical run.

2. verify that the correlation coefficient is i 0,995.

3. Check the distillation log and verify that the Cyaniae lev was
distilled. Also determine if a mid-range standard was distillea and
used during the course of procedural calibration.

4. Recalculate one or more of the ICV and CCV XR per type of analysis
(ICP.GFAA, etc.) using the following equation and verify that the
recalculated value agrees with the laboratory values on Form 2A (Form
II (Part 1,)-IN}. Due to possible rounding discrepancies, allow
results to fall within i« of the contract windows (e.g., 89 - mx).

VI - fguntf x 100
True

fc/j*rt»: Found * Concentration fin u(/l) of etch anai.vtr
•ensured in the analysis of the Id' or CCV
solution.

True s True vaiue concentration (in uf/1) of ejc/i
anajvte in tne ICV or CCV source solution.

0. Action:

1. If the minimum number of standards as specified in section B were
not used for initial calibration, or if the instrument Mas not
calibrated immediately prior to the analytical run or within the
twenty-four hour period preceding and including the analytical run.
qualify all associated analytical data as unusable (R).

2. If the calibration curve correlation coefficient is < 0.995, Qualify
results > IDL (> CROL for CN and Hg) as estimated (J) and results
< IOL (< CROL for CN and Hg) as estimated (UJ).

Note: Beviever should use discretion in applying this non-contMctu.ii'
criterion. Further evaluation of tne calibration curve, ICV and ivi
specification!, and sample concentration fevers may be necessary ?•>
determine if data Qualification is necessary.

3. If tht ICV for Cyanldt was not distllltd with tr* associated samo'.e
batch, qualify all associated results as estimated (J) or (UJ), «
appropriate. If th« ICV for Cyanldt was not distllltd with tre
associated sample batch as required by SOW 7/88, but it is documenteo
that a mid-range standard was distilled and met procedure



specifications, the reviewer may use professional judgement ^n
determining whether data qualification is necessary.

4. If the ICV or CCV *R falls outside the acceptance winoows for one
or more analytes, use professional judgement to qualify all
associated data for the affected analytes. If possible, indicate
the expected bias in the review. The following guidelines are
recommended:

Note: For the guidelines in a - e below, the'appropriate licit on
which to base judgeents for CN and H| is the CRDL for those analytes.

a. If the ICV or CCV *R falls outside the acceptance windows, but
within the ranges of 75 - 89* or m - 125* (CN, 70 - 84* or
116 - UO*: Hg, 65 - 79* or 121 - 135*), qualify associated
results > IOL for the affected analytes as estimated (J).

b. If the ICV or CCV *R is within the range of m - 125* (CN.
116 - 130*; Hg 121 - 135*), associated results < IOL are
acceptable.

c. If the ICV or CCV *R is 75 - 89* (CN, 70 - 84*: Hg, 65 - 79*),
qualify associated results < IOL as estimated (UJ).

d. If the ICV or CCV *R is <75*. (CN, <70»; Hg. <65»), qualify
all associated results as unusable (R).

e. If the ICV or CCV *R is >125*. CCN, >130«; Hg, >135», Qualify
associated results > IOL as unusable (R); associated results
< IOL are acceptable.

III. BLANKS

A. Objective:
The assessment of blank analysis results 1s to determine the existence and
magnitude of contamination problems. The criteria for evaluation of blanks
applies to any blank associated with the samples. If problems with JLQV.
blank exist, all data associated with the SOG must be carefully evaluated
to dtUrwInt whathtr or not there Is an Inherent variability in the data
for the. SOG, or 1f the problem 1s an Isolated occurrence not affecting
other data.

B. Criteria:

The criteria listed belo* are a •i.vtur* of the criteria of the July, 1988,
Functional Guideline* document (Criterion U and criteria baaed on
requirements and allowance* of SOW 7/88 (Criteria 2 a 3).



1. No contaminants should be in the blank(s).

2. No analyte should be present in a calibration blank associated
an analytical run in excess of the CROL for that analyte.

3. No analyte should be present in the preparation blank associated with
an SOG or digestion batch in excess of the CROL unless samples
associated with that preparation blank contain a concentration level
2 10 X CROL for that analyte.

C. Evaluation Procedure:

1. Review the results reported on the Blank Summary Form 3 (Form III-
IN) as well as associated raw data (ICP printouts, strip charts,
printer tapes, bench sheets, etc.) for all blanks and verify that
results were accurately reported.

.Vote: Only cilibntion blinks ind preparation blinks ire reported
on Form 3. Blinks originiting *ith the simp ling operation (field
blinks, trip blinks, QA audit blinks, etc.) ind submitted to the
liboritory ••ill be processed by the liboritory is field simples ind
reported on i Form 1 (Form I-IX). Therefore, if in Assessment is
to be made of these blinks, the appropriate Forms 1 ind associated
ra*. diti must be eviluited.

2. From Form 3, determine that no analyte is present at a concentration
> CROL for that analyte in the Calibration Blanks (ICB or CC8).

3. From Form 3, determine that no analyte 1s present at a concentration
> CROL for that analyte in the preparation blank(s). In the event
any analyte exceeds CROL, evaluate associated samples to determine
that the concentration level for that analyte is i 10 x blank
concentration.

4. From the raw data determine that no analyte 1n the calibration blanks
or preparation blanks has a negative result whose absolute value
exceeds the CROL for that analyte.

0. Action:

1. Sample results must not be corrected by subtracting any blank value.

2. Qualification of sample results based on the analyses of blanks
submitted from the field 1s left to the discretion and professional 0
Judgement of the) reviewer; however, no corrective action is required x
of the laboratory when such blanks show evidence of contamination.

o
3. For analytes with positive levels of contamination 1n calibration o

or preparation blanks, values < IOL (< CROL for CN or Hg) in
associated samples are acceptable and may be reported as (U). 0



4. For analytes whose concentration level in a calibration blank exceeos
the CRDL, all associated sample result data > IOL (> CROL for CN or
Hg) should bt qualified as unusable (R).

5. For analytes with negative results in a calibration blank whose
absolute value exceeds the CROL, all associated sample result data
should be qualified as unusable (R).

6. For analytes with positive levels exceeding the CRDL in the
preparation blank, all associated sample results > IOL and less than
10 X blank concentration level should be qualified as unusable (R).
Results i 10 X blank concentration level may be accepted without
qualification, although reviewer should use discretion in doing so.

7. For analytes with negative results in the preparation blank whose
absolute values exceed the CROL, all associated sample results < CROL
should be qualified as unusable. Associated sample results >. CROL
may be accepted.

IV. INTERFERENCE CHECK SAMPLE (ICS)

Objective:

The ICP interference check samples verifies the validity of the
laboratory's interelement and background correction factors.

8. Criteria:

The ICP Interference Check Sample must be run at the beginning and
end of the analytical run or a minimum of twice per eight hour
working shift, whichever is wore frequent.

Results for the ICP analysis of Solution AS during the analytical
run must fall within tht limits of ± 20% of the true value for tne
analytes Included in the Interference Check Samples.

C. Evaluation Procedure:
Recalculate from the raw data (ICP printout) one or more of the
recoveries using the following equation for XR, and verify that the
recalculated valut agrees with tht laboratory reported values on Form
4 (Fora IV-IN).

O
I

__ found 4njJyT* Ytlu». Stilutiati 41 r 100

Orrw« Af*lyt» rjliw. MJutJM A* °
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2. Check ICS raw aata for results with an absolute vtlua > IOL for those
analytas which are not intended to be present in the ics solution.

D. Action:

i. For samples with concentrations of Al, Fe, Ca, or Mg which are
comparable to or greater than their respective levels in tne
Interference Check Sample:

a. If the ICS recovery for an analyte Is > 120X and the analyte
rasults are < IOL in the associated samples, the data are
acceptable for use.

b. If tha ICS recovery for an analyte is > 120*, or falls between
50 - 79 *, and the analyte results are > IDL in the associated
samples, qualify the affected data as estimated U).

c. If the ICS recovery for an analyte falls between 50 - 79* and
tne analyte results are < IOL in the associated sample, the
possibility of false negatives exists. Qualify the affected
analyte data for these samples as estimated (UJ).

d. If ICS recovery for an analyte is < 50*, qualify the affected
analyte data for the associated samples as unusable (R).

If possible, indicate the bias for the estimated sample results
in thv

2. If results > IOL are observed for elements which are not intended
to be present in the ERA provided ICS solution, the possibility of
false positives exists. An evaluation of the associated sample data
fcr the affected analytes should be made. For samples with
comparable or higher levels of interferents and with suspect analyte
concentrations that approximate those levels found in the ICS (false
positives}, qualify sample results > IDL as estimated (J).

3. If negative results are observed for analytes that are not intended
to be present in the EPA ICS solutions, and their absolute value is
> IOL, the possibility of false negatives in the samples exists.
An evaluation of the associated sample aata for the affected analytes
should be made. For samples with comparable or higher levels of
interferents, qualify results for the affected analytes < IOL as
estimated (UJ).

4. In general, the sample data can be accepted if the concentrations
of Al, Fe. Ce, and Mg in the sample are found to be less than or
equal to their respective concentrations 1n the ICS. If these
elements are present at concentrations greater than the level m the
ICS, or other elements are present in the sample at > 10 mg/1, the
reviewer should investigate the possibility of other interference
effects b/ using Table 2 on page 0-22 of SOW 7/88. These analyta o
concentration equivalents presented in the Table should be considered 0o>
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only as estimated values, since the exact value of any analytical
system 1$ instrument specific. Therefore, estimate the concentration
produced by an interfering element. If the estimate is > 2 x CRDL
and also greater than 10* of the reported concentration of tne
affected element, qualify the affected results as estimated (Ji.

V. LABORATORY CONTROL SAMPLE (LCS)
«

A. Objective:

The laboratory control sample serves as a monitor of the overall
performance of all steps in the analysis, including the sample preparation.

3. Criteria:

1. All aoueous LCS results must fall within the control limits of 30 -
120 *R, except for Sb and Ag which have no control limits.

2. All solid LCS results must fall within the control limns established
for each element by EPA. This information is available from EHSL-
LV.

C. Evaluation Procedure:

1. Peview Form 7 (Form VII-IN) and verify that results fall within the
control limits.

2. Check the raw data (ICP printout, strip charts, bench sheets, etc.)
to verify the reported recoveries on Form 7. Recalculate one or more
of the recoveries (XR) using the following equation:

v 100us Trv»

U'S Found * concentration (in ug/1 for agueou*; tf/kf ;'u.-
toiid) of each tnalyt* »«asured in the anali-*.-.*
of the LCS solution.

LCS True * titled true »•«./«* concentration rin u//̂  : r
«wueou«; «f/A-f fur «oJid; o/' each intlyte in :/.-•• 0
lt*S *<>urce. §

0. Action:

1. Aqueous LCS: o*.o
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a. If the LCS r«cov«ry for an analyte falls within the range of
50 - 79* or > 120*. qualify associated samole results with
affected analyte values > IOL as estimated U).

b. If the LCS recovery for an analyte is > 120*. associated samole
results with affected analyte values < IOL are acceotaole.

c. If the LCS recovery for an analyte falls within the range of
50 - 79X, Qualify associated sample results witn affected
analyte values < IOL as estimated (UJ).

d. If the LCS recovery for an analyte is < 50*, qualify associated
sample results for the affected analyte as unusable (R).

:. Solid LCS:

a. If the LCS recovery for an analyte falls outside its
established EPA control limit, Qualify associated sample
results with affected analyte values > IOL as estimated (J).

b. If the LCS recovery for an analyte is higher than its
established EPA control limit, associated sample results witn
affected analyte values < IOL are acceptable.

c. If the LCS recovery for an analyte is lower than its
established EPA control limit, qualify associated sample
results with affected analyte values < IDL as estimated (UJ).

VZ. DUPLICATE SAMPLE ANALYSIS

A. Objective:

Duplicate analyses are indicators of a laboratory's analytical precision
cased en each sample matrix.

B. Criteria:
1. Samples Identified as Field Blanks cannot be used for duplicate

analyses.
2. A control Halt of 1 20* (± 35* for soil) for the Relative Percent

Difference (RPO) shall be used for sample values > 5X CROL. o
3. A control limit of t CRDL (t 2X CRDL) shall be used for sample values

< 5X CRDL, including the case when only flfli of the duplicate sample o
values is < 5X CRDL. >->

C. Evaluation Procedure: £

13



1. Review For™ 6 (Form VI-JN) and verify that results fall within t-e
control limits.

2. Check the raw data and recalculate one or more RPO using me
following equation to verify tnat results have been correctly
reported on Form 6.

RPD s -IS - A \-
lStOl/1

5 s first SAtple Value forifintl)

D s Second Staple I'slue (duplicate)

3. verify that the Field Blank was not used for duolicate analysis.

D. Action:

1. If duplicate analysis results for a particular analyte fall outside
the appropriate control limits, qualify tne results for that analyte
in all associated samples of the same matrix as estimated (JK

2. If the Field Blank was used for duplicate analysis, all other QC data
must be carefully checked and professional judgement exercised wnen
evaluating the data.

Aote: Thin infortttion auft be included on the IHDA fora.

VII MATRIX SPIKE SAMPLE ANALYSIS

A. Objective:

T^e matrix spike sample analysis provides information about the effect of
each sample matrix on the digestion and measurement methodology.

B. Criteria:
1. Samples Identified as Field Blanks must not be used for matrix spike

sample analysis. o
3C

2. Splkt recovery (*R) must be within th« limits of 75 - 125*. However.
spike recovery limits do not apply when sample concentration exceeds o
the spike concentration by a factor of 4 or more. If tht latter M
condition exists for an analyte, matrix spike recovery cannot be used
to qualify the associated sample data for that analyte. o
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C. Evaluation Proctdurt:

1. Review Form 5 (Form v-iN) and vtrify that results fall within »-•
specified control limits'.

2. Chtck raw data and rtcalculatt ont or mort XR using tht following
equation to vtrify that rtsults wtrt corrtctly reported on Form 5.

XR * fSSl - 111 x 100
SA

vhere,

SSR s Spiked Sample Result
SR * Sample Result
SA s Spike Added

3. verify that tht Fitld Blank was not ustd for matrix splkt sample
analysis.

D. Action:

1. If the spike recovery for an analyte 1s > 125X and reported
associated sample results for that analyte are < IOL (< CROL for CN
or Hg), the affected data are acceptable for use.

2. If the spike recovery for an analyte is > 125X or < 75X and reported
sample results for that analyte are > IOL. Qualify the affected data
far that analyte in the associated samples as estimated (J).

3. If the sptke recovery for an analyte falls within the range of 30 -
74X and reported sample results for that analyte are < IDL, Qualify
the affected data in tht associated samples as estimated (UJ).

•». If spike recovery results for an analyte are < 30X and the reported
sample results for that analyte art < IOL, qualify tht affected data
in tht associated samples as unusable (R).

5. If tht Fitld Blank was ustd for matrix splkt analysis, all other QC
data must bt cartfully chtcktd and proftssional judgement exercised
whtn tvaluating tht data. This Information must bt includtd on tht
IROA font.

o
X

\ote: For all analytes except Ag, Hg, and those elements analyzed by CFAA,
if the matrix spike recovery does not meet criteria, a post digestion spike o
is required; The results of post digestion spike recovery are not used
to qualify the data; hower, the information must be included in the IRDA
report.
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VIII. FURNACE ATOMIC ABSORPTION QC

A. Objtctlvt:

Duplicate injections and furnace post digestion spikes establish the
precision and accuracy of the individual analytical determinations. in
somt instances, Method of Standard Additions nay be rtquirtd.

B. Crlt«r1a:
*

1. For sample concentrations > CRDL, duplicate Injections must agree
within + 20* Relative Standard Deviation (RSO) or Coefficient of
Variation (CV). Otherwise, tht sample must be rerun once (at least
two additional injections).

2. Analytical (post digestion) spike recovery must be > 85« and < 115*.

3. .The Furnace Atomic Absorption Scheme must be followed as described
in SOW 7/88, p. E 16-18.

C. Evaluation Procedure:

1. Check raw data to verify that duplicate injections agree within +20*
RSO (or CV) for sample concentrations > CRDL.

2. Review Furnace AA raw data to verify that the Furnace Atomic
Absorption Scheme has been followed.

D. Action:

1. If duplicate injections are outside the ± 2 OX RSO (or CV) limits and
the sample has not been rerun once as required, qualify the data as
estimated (J). If the rerun sample results are outside the ± 20k
limits as well, qualify the sample data as estimated (J),

2. If the analytical (post digestion) spike recovery is < *OX. qualify
results > IOL as estimated (J).

3. If tht analytical (post digestion) spike recovery is > iOX, but <*ox,
qualify results < IOL as estimated (UJ).

4. If tht analytical (post digestion) spike recovery is < 10*, qualify
results < IOL as unusable (R).

5. If sample absorbance 1s < 50X of the analytical (post digestion) 5
spike absorbance, then: If tht furnace analytical (post digestion) 3
spike is not within 85 - 115 *, qualify the sample results > IOL as Q
estimated; qualify the results < IOL as estimated (UJ). o

o*.
M
to

16



6. If Method of Standard Aoditions (MSA) is indicated as being
but has not been performed, q u a l i f y the data as estimated (j).

7. If any of the samples analyzed by MSA were not somed at the
appropriate levels, qualify the data as estimated (j).

8. If tne MSA correlation coefficient is < 0.995, qualify the data as
estimated (J).

IX. XCP SERIAL DILUTION

A. Objective:

The serial diction analysis performed in association with the I:P
procedure indicates whether significant physical or chemical interferences
exist due to sample matrix effects.

3. Criteria:

If the analyte concentration is sufficiently high (concentration in tne
original sample is minimally a factor of SO aoove tne IDl). an analysis
of a five fold dilution must agree within 10k Difference (*D) of the
original results after correction for dilution.

C. Evaluation Procedure:

Check the raw data and recalculate the XO for one or more analytes
using tne following equation to verify that the dilution analysis
results agree with results reported on Form 9 (Form IX-IN).

X 100

k'herr,

I * Initial Staple Result
5 * Serial Dilution Result (Instrument Reading X 5)

2. Check the raw data for evidence of negative interference; i.e..
results of th« diluted sample significantly higher than results c:
th« original sample.

0. Action: o

1. when criteria art not mat for an analytt, qualify the associate: 2
sample data for that analyte as estimated U). Q

o
2. If evidence of negative interference- is found, use profession. ~

judgement to qualify the data. 0.&.
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X. SAMPLE RESULT VERIFICATION

A. Objective:

The objective is to ensure that the reported Quantitative results are
appropriately and correctly calculated.

B. Criteria:
*

Analyte quantitation must be calculated according to appropriate sow
instructions or requirements.

C. Evaluation Procedure:

The raw data should be examined to verify the correct calculation of sample
results reported by the laboratory. Digestion and distillation logs,
instrument printouts, strip charts, etc. should be compared to the reported
sample results.

1. Examine the raw data for any anomalies (e.g., baseline shifts,
negative absorbances, omissions, illegibility, etc.).

2. Verify that there are no transcription or data reduction errors
(e.g., dilutions, percent solids, sample weights) on one or more
samples.

3. Verify that results fall within the linear range od the ICP (Porm
XII-IN) and within the calibration range for the non-ICP parameters.

1. verify that sample results are > 5 X ICP-IDL if ICP analysis results
are used for AS, T1, Se, or Pb.

the laboratory provide* both ICP and CFAA results for an
analytt- in a s.itple and the concentration is > ICP-IDL, the results can

in identifying quantitation problem*.

0. Action:
If there are any discrepancies found, the laboratory may be contacted by
the designated contact personnel to obtain resubmissions or additional
information 1n an effort to resolve the discrepancy. If a discrepancy
remain* unresolved, the reviewer may determine that appropriate
qualification of the data 1s warranted.

oo
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XI. FIELD DUPLICATES

A. Objective:

Field duplicate samples may bt taken and submitted for analysis as an
indication of overall precision. These analyses measure combined field
sampling and laboratory analytical precision; therefore, the results may
nave greater variability than lab duplicates alone, which measure only
intra-laboratory and analytical method precision. It is also expected that
soil field duplicate results will have greater variability than water than
water matrices due to the difficult associated with collecting identical
field samples and the natural non-homogeneity of soils.

8. Criteria:

There are no review criteria for field duplicate analyses comparability.

C. Evaluation Procedures:

__ _ B which are field duplicates should be identified using EPA Sample
Traffic Reports other appropriate documents. The reviewer should compare
the results reported for each sample and calculate the Relative Percent
Difference, if appropriate.

D. Action:

Any evaluation of the field duplicates should be included with the review
documentation attached to the IRDA form.

XII. OVERALL ASSESSMENT OF DATA FOR A CASE (OR SOG)

It is appropriate for the data reviewer to make professional judgments
and express concerns and provide comments on the validity of the overall data
for 2 :ase or Sample Delivery Group. This is particularly true when there are
seven! QC criteria out of specification. The additive nature of OC factors out
of specification 1s difficult to assess In an objective manner, but the reviewer
has a responsibility to inform the user concerning data quality and data
limitations In order to assist that user In avoiding inappropriate use of the
data, while not precluding any considering of the data at all. If qualifiers
other than those used in this documtnt are employed to describe or qualify the
data, it 1s necessary to thoroughly document/explaln/define the additional
qualifiers used. The data reviewer would be greatly assisted m this data review
effort if the data quality objectives for the project were provided. o

2
In transmitting the reviewed data to the data user or other appropriate

client, the IRDA cover form and supplementary documentation must be Included. o

19
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APPENDIX A

REVISED DATA QUALIFIER DEFINITIONS

FOR INORGANIC DATA REVIEW

U - The analyte was analyzed for but was not detected above the level of the
associated value. The associated value is the Instrument Detection Limn
(ZOL) for all analytes except Cyamdt (CN) and Mercury (Hg). For CN ana
Hg, the associated value is the Contract Required Detection Limit (CROi).

It a. decision requires quontitation of the analyte belo* the
associated numerics! level, reanalysis or alternative methods should
be considered.

J - The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount actually
present in the environmental sample.

On* or tore of the following quslity control criteris *ere not met:

o Blsnk contamination: indicstes possible high biss snd/or
false positives.

o Calibration range exceeded: indicates possible lo* bias.

o Holding times not met: indicstes possible lot- biss
and/or false nef stives.

o Other DC outside control limits: biss not readily
determined.

R - The analyte was analyzed for, but the presence fir absence of the analyte
has not been verified. Resampling and reanalysis are necessary to confirm
or deny the presence of the analyte.

The data art unusable for sny purpose.

UJ - A combination of the "U" and the "J" qualifier. The analyte was analyzed
for but was not detected above the level of the associated value. The
associated valut may not accurately or precisely represent the sample
detection Halt.

If 9, decision requires quontitation of the snslyte dost to the
associated numerical Itvtl, reanalysis or alternative methods should
be considered.

oo

o
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APPENDIX B

CONTRACT REQUIRED DETECTION LIMITS

FOR INORGANIC TARGET ANALYTES

(Inorganic Statement of work 7/88)

ANALYTE CROL
(ug/1)

Aluminum, A1 200
Antimony, Sb 60
Arsenic, As 10
Barium, Ba 200
Beryllium, Be 5
Cadmium, Cd 5
Calcium, Ca 5000
Chromium, Cr . 10
Cobalt, Co 50
Copper, Cu 25
Iron, Ft . 100
Lead, Pb 3
Magnesium, Hg 5000
Manganese, Hn 15
Mercury, Hg 0.2
Nickel. N1 40
Potassium, K 5000
Selenium, Se 5
Silver, Ag 10
Sodium, Na 5000
Thallium, T1 _ 10
Vanadium. V 50
Zinc, 2n 20
Cyanide, CN 10

o
IE
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APPENDIX C

GLOSSARY OF TERMS AND ACRONYMS

Associated Samplas

Calibration Curve

Case

CCB

CCS

CCV

CLP

CROL

CV

OPO

EMSL/LV

All samples processed and/or analyzed in
association with a particular Quality Control
Sample. For example: All samples in an analytical
run initiated with an Initial Calibration
Verification Sample are associated samples to that
ICV; All samples of a given matrix digested and
analyzed with a Laboratory Control Sampla are
associated samples to that LCS.
Atomic Absorption

A plot of absorbance (or other measurement unit)
versus concentration of prepared standards.

A finite, usually predetermined, number of samples
collected in a defined time period for a particular
site. A Case consists of one or more Sample
Delivery Groups.

Continuing Calibration Blank. A deionized water
sample run immediately following the CCV, oesigneo
to detect carryover contamination.

Contract Compliance Screening. The process of
Inspection of analytical data submitted througn
the Contract Laboratory Program to assure adherence
to contractual specifications for sample processing
and analysis contained in the Statement of work.

Continuing Calibration verification. A standard
solution analyzed at specified frequency during
an analytical run to assure contiunued validity
of the calibration curve under which the analyses
are performed.
Contract Laboratory Program.

Contract Required Detection Limit.

Coefficient of Variation.
Deputy Project Officer.
Environmental Monitoring Systems Laboratory/Las
Vegas. (P.O. Box 15027, Las vegas, NV 891U)
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Field Blank

Field OupHcata

GFAA

Holding TIM

ICB

ICP

ICS

ICV

IDL

Initial Calibration

IRDA

ICS

Matrix Spike (MS)

MSA

Field blanks are intended to detect contaminants
that may have been introduced in the field.
Examples of field blanks are trip blanks, travtl
blanks, rinsate blanks, and decontamination blanks.

A duplicate sample set collected in the fie'a
intended to provide a measure of the overall
precision of the sampling and analytical process.

Graphite Furnace Atomic Absorption.

The elapsed time in days between the date of sample
collection and the date of analysis. (Contractual
holding time measures from the verified time of
sample receipt to the date of analysis.)

A deionized water sample run immediately following
the Initial Calibration verification Sample at the
beginning of an analytical run.

Inductively Coupled Plasma.

Interference Check Sample.

Initial Calibration Verification. A standard run
immediately following instrument or method
calibration as the first sample in an analytical
run to confirm the validity of the calibration
curve.

Instrument Detection Limit.

The establishment of a calibration curve with the
appropriate number of standards and concentration
range prior to the beginning of an analytical run.

Inorganic Regional Data Assessment.

Laboratory Control Sample. An aoueous or solid
sample of known composition, generally supplied
by EPA, to be processed and analyzed in association
with a defined set of field samples of unknown
composition.
Introduction of « known concentration of one or
more analytes Into a submitted sample to provide
information on the effect of the sample matrix on
the sample preparation and measurement methodology.

Method of Standard Additions.

o

oo
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Post Ol9**t10fl Spikt

QAC (QAO)

RPO

RSCC

RSO

Serial Dilution

SOG

SMO

SOP

SOW

VTSR

The addition of a Known amount of analyte into a
prepared sample after digestion. (Also identified
as analytical spike or spike for GFAA analyses.)

Quality Assurance Coordinator. (Quality Assurance
Officer).

A measure ofRelative Percent Difference,
duplicate analysis precision.
Regional Sample Control Center.

Relative Standard Deviation.

A sample analyzed at a specific dilution for
comparison with the undiluted sample analysis to
determine if significant chemical or physical
interference exists due to sample matrix effects.
(Run with ICP only.)

Sample Delivery Group. Defined by one of the
following, whichever occurs first:

o Case (if less than 20 samples of a single
matrix type),

o Each twenty samples within a Case, or

o Each 14 day calendar period during which
samples are received, beginning with the
first sample in the Case or SDG.

.-It the option of the Uborttory, sMplct mty be

.M signed to SDCt by attrix; i.e., *ll *»ters in
one 50o\ til foil* in Mother.

Sample Management Office.

Standard Operating Procedure.

Statement of work.

Verified Time of Sample Receipt.
o
X
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APPENDIX E
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT

July 27, 1988

PREPARED BY: Lloyd Xahn, Quality A*»ur*ae« Specialist

AFFILIATION: U.S. Environmental Protection Agency, legion II
Environmental Services Division
Monitoring Management Branch
Edison, New Jersey 08837
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MTHKIXATIOI OF TOTAL OlfiAJdC CAUOI II StOXXEMT

1. Seopt and Application

1.1 Thi» matbod daacribaa protocol! for the datarmioatioa of orcaaic
e*rboa ia ocaaa aadiaaata.

1.2 Altboufh tbt datactioa limit may very rich procadura or iutrumaat,
« ainiava raportia* valaa of 100 mf/if will »• r«quir»d for tba
ocaaa duatpiaf/dradfiaf program.

1.3 Cavaral typaa of datarmiaatioaa, vbich ara couid«r*d «<i«lV«l«at
«r« prtstatod.

1.4 D«e« «rt rtportod i

1.5 V«t eoabuitioo Mtbodc «r« act eoa«id«rod to •« «4uiT*l«at to th«
pyrolytic aatbodt b«r«io d*«cri*od.

2. SUBMIT of Method

2.1 Inorftnic e«rbe« from esrboeatat and bicarbvaatat it raaorad by
acid trcataaae.

2.2 Tba orfaaie covpouada ara dacoatpoaad by pyrolyaia ia tba praaaaca
of oi7fta or air.

2.3 Tba carboa dioxida tbat ia foravd ia datarmiaad by diract
diaparaiva iafrarad dattetioa, flaaa ioaiaatioa gaa cbroaatofrapby
aftar catalytic eocrraraieo of tba carboa diozida to aatbaaa; tbarmal
conductirity gaa ebfovatogTapby, diffaraatial tbanaal eoadoctirity
datactioa by aaquaatial roaoval of vatar aad carboa dioxida; or
tbarmal coadoetirity dataetiea folleviaf raaoTal of vatar vitb ma^aaait
parcblorata.

2.4 Vatar coataat ia datarmiaad •• a aaparata portioa of aotfiaaat.

3. faasla Baadliu aad Fraaarratioai

3.1 Collact aadiaaata U fl«a* jars vita Tafloa or alamiata foil. Cool
aad malataia at 4*C. Aaalyaa witbia 14 day a.

4. latarfaraoeaa

4.1 folatila ersamiea U tba aad im at a may ba loat U tba dacarWmatloa
atap raaultimf im a lev fclaa.

4.2 Bactarial dacompoaitioa aod TolatllUatloa of tba orjaalc - —- '
ViUU CM

oo
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ara miaimiaad by maimtaimimf tba aa«pla at 4*C, amalyaiu viUU
apacifiad heldimf tiaw, ••< •maljcimf tba ««t aamyla.



5. Apparatus

5.1 Dryiai ovaa aaincaiatd at 103* to 103*C.

5.2 Analytical itu trustat eptieaj;

5.2.1 Perkia Ila«r Model 240C Ilttaeatal Aaalyter or equivaleat.

5.2.1 1 In tbit iutruavat, the taaple fro* ftetiea 7.2 is pyrolyaed under
purt oxyiea, water is removed by •ataetiua perchlorate aad the
carbon dioxide it raaeved by atcarita. Tbe decreate ia eifaal
obtaiaed by differential theraal conductivity detectort placad
between tbc coabuttioa tat atrcca b«fera «ad afttr eha aicarie*
tub* ii a Mature of tb« orjaoie carboa ceataat.

5.2.2 C*rlo Irba Modal 1106 CO Aaalytar, or aquiTalaaC.

5.2.2.1 Za thit apparatus, eh* aaapla ii pyrolytad ia a iaductiea Cyp«
furotct, a ad tba rtiultant carboa dioxide it caroMtO|rtpaic«lly
tcparattd aad aulyiad by a differential tbermal cooductivity
detector.

5.2.3 LECO Kodclt W112, ¥1112, or CI-12 earboa daterm!oatort, «r
Modeli 600 or 800 CO aaalyaara.

5.2.3.1 Za the LXCO VI-12, tba •avpla it baro*d ia aifa fra^ttaaey iaduetioa
furnace, tba carboa dioxide ia selectively adtorbed at roov temper-
ature ia a aolecular tier*. It ia tubteo.oeatly ralaaaad by beatiaf
aad it aealured by a taarval coadactiTity detector. Tme Vt-112 ia
aa upgraded VI-12 evployiac adcroprocettor alectroaiet aad a
priatar to raplaca tha alectromic digital Toltaatar.

5.2.3.2 Ia tbe UCO Cl-12 carboa determioator, ta« aaa»la ia caaftastaf ia
0x71*0, aoi«tara aad datt are reetored by appropriate trapa aad tbe
carboa dioxide ia aaaaurad Vy a aeleetire, aolid ttata, iafrarad
detector. Tba atfnal froei taa detector ia tbaa procettad ¥7 •
adcroproeettor aod tha carboa eoataat ia 4itplay«4 am a
readout aad racoHW o« aa imtagral priatar.

5.2.3.3 Xa tba UOO CO-400 aW CO-tOO aleaMatal aaalyaert, taa aopla ia
buraad Malar exytea ia a ratittaaca fvrmaea aa4 taa earboa dioxida
ia aMAturad by a aalactUa iafrarad aataetvr.

5.2.4 Dohrman Model KI5 Digital lifa Tavparatara TOG Aaalysar.

5.2.4.1 Xa thia iutnaaat. tha aa«pla is taraad ia ratittaaea fanaea aadar
oxyten, tba iaterferiat ftMt are reatored by a tpargar/aarafrtar
ayataa aad tha carboa dioxide it a*Atarad by a aaa-4i«panin iafra-
rad datactor aad ahova a« a digital ditplay ia aaaeaatratioa maitt.
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3.

5.3 Mo iptcifie aaalyaar it raccvaaodad at tuparior. Tha abort liitiof
it for information oalj aad it aoc iattadtd to rtttri.ee tht uaa
of ocbtr ualittod iotervMaet capabla of aaalytiac TOO. Tha iattru-
a»act Co ba tttad mite hava th* follovia* apacificatioms:

5.3.1 A caabutcioB boat vhieh U hoatad ia • atraam of ozytaa or air U a
rttitcaoea or iaductioa-typ* foraaea Co eo«pltttly eoavart orgaaic
tubtctaeat Co COj and vmcar.

5.3.2 A «Mot Co pbytieallj or by aaaauraMoc eachaia.ua to aap*raCa vacar
tod athar ioCarfaraact free 002*

5.3.3 A want C« ̂ oaeeicatiTaly dtttrviaa C02 vicb adao.oaca aauitivitj
(100 «*/k4>, aod pracitioo (25X at tha 95X eoafidaoea Itrtl at daaoa
tcracad by rapacicira •aaturaaaata of a wall aUad eeaaa aaiiaaat
taaplt).

5.4 A tcrip ebarc or otbar parmaoaat raeordiaf 4«riea to 4octaaot
Cba aaaljtia.

i.

6.1 Ditcillod vatar uaad ia prap«racioa of ataadarda aad for dilatioa of
aaaplat aaould Va ultra pura to radoea tha earboa eoacaatratioa of
blaak.

(.2 Focatiiva hydrofaa pbthalata, stock aolaCioa, 1000 «t earboa/iitar:
DittolTa 0.2128 f of potataiua hydrofaa pbcbalaca (Priaarj Standard
Grada) ia diatillad vatar and dilata to 100.0 ml.

•OTI 2: Sodium oxalata aad aeatie acid ara mot ra«oa«aadod at stock
tolutioms.

6.3 Pocattioa hjdrofaa pbchalata, standard solatioms: Prapara standard
solutioaa from tha stock solatioa by dilatioa with diatillad matar.

i.4 Photphoric acid solatiom, 1:1 hy voloma.

7. P roc a dura

7.1 Vai«h tha vail mitad aampla (up to 500 a«) into tha eombmtcioa boat
or cup. Add 1:1 fhosphorie acid drop visa uacil affarrascanea
stops, loat to 79 *C. oi
•OTI: This procodura vill eovrart inorgamie eazWnatas and ^

hicarboaatas to c*rboa di«Ua and alialaata it from 0
tha aaapla. 2

7.2 Analyaa tha rasidaa accordla« to tho imstrvMnt maattfactmrar'o . 0
iastructioms. j^



4.

7.3 Determine percent raaidue on a separate sample aliquot as follows:

7.3.1 Isat a cltam 25 ml b«akar at 103* to 105*C for one hour. Cool
ia desiccator, «*ifb to tb* maareat m« and atore ia desiccator
mntil nae.

7.3.2 4dd 1 g, veigbed to tbe aeareat mg, of am aliquot of tba wtll-
miied sample .

7.3.3 Dry aad beat ia tbe 103* to 103'C oven for one hour. Cool ia
desiccator. Vtigm to tba mtartst mg.

«

f. Calibration

t.l Follow instrument manufacturer*a instructions.

0.2 Prepare calibration cur?a plotting mg carbon vs. instrument response.
using four standards aad a blank covering tba analytical range of
interest. " •• —

9. Precision and Accuracy

9.1 The precision and accuracy will differ with the various instruments
and matrices and must be" determined by the laboratories reporting
data. To initiate a control chart, a repraaentativt sample of veil
mixed sediment should be analyzed IS times to determine tht
analytical precision. Set up a control chart shoving 3 times tha
standard deviation limits for precision.

"9.2 Subsequently during analysis of environmental samples, take one
sample per batch of 20 or less and run ia quadruplicate. Calculate
standard deviation and report vith Initial control chart data.

9.3 If the sample being run ia quadruplicate txcttds tht 3 atandard
deviation limit, identify trror and rerun environmental samples in
that batch along vith tht quadruplicate sample.

o
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•MTACHMF.NT 1
SOP NO. IIW--6

!'/V:F: ' ,r
TOTAL REVIEW

CLP DATA ASSESSMENT
*

Functional Guidelines for Evaluating Organics Anaiysir:

Case NO. _____ __SDG No. _____LABORATORY______ SITE

DATA ASSESSMENT:

The current functional guidelines (1988) for evaluating organic
data have been applied.

All data are valid and acceptable except those analytes whicii
have been qualified with a "J" (estimated), "U" (non-defects), "P."
(unusable),or "JN" (presumptive evidence for the presence of the
material at an estimated value). All action is detailed on the
attached sheets.

Two facts should be noted by all data users. First, the "R"
flag means that the associated value is unusable. In other words,
due to significant QC problems the analysis is invalid and provides
no information as to whether the compound is present or not. "R"
values should not appear on data tables because they cannot oe
relied upon, even as a last resort. The second fact to keep in
mind is that no compound concentration, even if it has passed all
UC tesus, is fjuarnrit.eerl i.o MO nccnr'ni.c. si.rirr. or sorvry-. :o
increase confidence in data but any value potentially contains
error.

Reviewer's
Signature:____________ ___ __.Date: _/. . _/l9 ...

o
Verified By:.____._.___...._... Date: _ / _. /19 i
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•VITACI !Mt:NT 1
SOP NO. nw-b

DATA ASSESSMENT:

I . HOLDING TIME:
«

The amount of an analyte in a sample can change w i t n t. unr. >'.••<••
to chemical instability, degradation, volatilization, ei.c. 'i •!•<•.•
specified holding time is exceeded, the data may not be '^.:'i.
Those analytes detected in the samples whose holding time n.v: L»C.':
exceeded win be qualified as estimated, "J". The non-Me'-ec-.-;
(sample quantitation limits) will be flagged as estimated, ";", or
unusable, "R", if the holding times are grossly exceeded.

The following action was taken in the samples and anar/tes
shown due to excessive holding time.

o
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i'Afil- ' i t -
ATTACHMENT I
.SOP NO. HW-b

DATA ASSESSMENT:

2. BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip field. rins«
and water blanks are prepared to identify any contamination wiucM
may have been introduced into the samples during sample prepare, ion
or field activity. Method blanks measure laboratory contamination.
Trip blanks measure cross-contamination of samples during shipment:.
Field blanks measure cross- contamination of samples during f i e l d
operations. If the concentration of the analyte is less than 5
times the blank contaminant level (10 times for the common
contaminants), the analytes are qualified as non- detects, "')".
The following analytes in the samples shown were qualified with "<J"
for these reasons:

A) Method blank contamination

B) Field or rinse blank contamination ("water blanks" or
"distilled water blanks" ace validated like any other sample)

o
i

C) Trip blank contamination oo
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f'ACL '.I
ATTACHMENT 1
SOP NO. MW-b

DATA ASSESSMENT:

3. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to en:;;ir
adequate mass resolution, proper identification of compounds. ii:
to some degree, sufficient instrument sensitivity. These crir.or;
are not sample specific. Instrument performance is determine
using standard materials. Therefore, these criteria should be ^^
in all circumstances. The tuning standard for volatile organic.-
is bromofluorobenzene (BFB) and for semi-volatiles 1
decafluorotriphenyi- phosphine (DFTPP).

If the mass calibration is in error, all associated data wii
be classified as unusable, "R".

ox•3.
oo
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ATTACHMENT 1 ,.A,;r, < ,\-
SUP NO. HW-b

DATA ASSESSMENT:

4. CALIBRATION:

Satisfactory instrument calibration is established to enrvire
that the instrument is capable of producing acceptable quam. itar iv«
data. An initial calibration demonstrates that the instrument. > r.
capable of giving acceptable performance at the beginning of an
experimental sequence. The continuing calibration checks document
that the instrument is giving satisfactory daily performance.

A) RESPONSE FACTOR:

The response factor measures the instrument's response to
specific chemical compounds. The response factor for the Target
Compound List (TCL) must be >. 0.05 in both the initial and
continuing calibrations. A value < 0.05 indicates a serious
detection and quantitation problem (poor sensitivity). Analytes
detected in the sample will be qualified as estimated, "J". All
non-detects for that compound will be rejected ("R").

o
I
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ATTACHMENT L i'/\(,r.
SOP NO. HW-o

DATA ASSESSMENT:

5. CALIBRATION:
•

A) PERCENT RELATIVE STANDARD DEVIATION (\RSD) AND PERCENT
DIFFERENCE (%D):

Percent RSD is calculated from the initial calibration aiui i:;
used to indicate the stability of the specific compound response
factor over increasing concentration. Percent D compares •.M'»
response factor of the continuing calibration check to the me-in
response factor (RRF) from the initial calibration. Percent n 11
a measure of the instrument's daily performance. Percent RSD must,
be <30\ and \D must be <25\. A value outside of these limits
indicates potential detection and quantitation errors. For tnese
reasons, all positive results are flagged as estimated, "J" and
non-detects are flagged "UJ" (if \D or RSD >50\). If there is a
gross deviation of *RSD and \D, the non-detects may be rejected
("R").

For the PCB/PESTICIDE fraction, ».RSD for aldrin, endrin, DOT.
and dibutylchlorendate must not exceed 10\. Percent D must be
within 15\ on the quantitation column and 20* on the confirmation
column.

o
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ATTACHMENT (.Af;r. ' >\-
SUP NO. HW-6

DATA ASSESSMENT:

6. SURROGATES:

All samples are spiked with surrogate compounds prior r.o
preparation to evaluate overall laboratory pertormancp
efficiency of the analytical technique. If the measured su
concentrations were outside contract specifications, qualifications
were applied to the samples and analytes as shown below.

o

oo
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ATTACHMENT I
SOP NO. HW-b

DATA ASSESSMENT:

7. INTERNAL STANDARDS PERFORMANCE:

Internal standard (IS) performance criteria ensure r.tuir
GC/MS sensitivity and response are stabie during every exper
run. The internal standard area count must not vary by more ttian
a factor of 2 (-50% to +100't) from the associated continuing
calibration standard. The retention time of the internal standard
must not vary more than + 30 seconds from the associated continuing
calibration standard. If the area count is outside the (-50'h to
+ 100*.) range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimated, "J", and all non-detects as "UJ", or "RH if there is a
severe loss of sensitivity.

If an internal standard retention time varies by more than 30
seconds, the reviewer will use professional judgment to determine
either partial or total rejection of the data for that sample
fraction.

o
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ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:

8. COMPOUND IDENTIFICATION:

A) VOLATILE AND SEMI-VOLATILE FRACTIONS:

TCL compounds are identified on the GC/MS by usinq -.he
analyte's relative retention time (RRT) and by comparison to the
ion spectra obtained from known standards. For tne results to ne
a positive hit, the sample peaJc must be within ± 0.06 RRT units of
the standard compound and have an ion spectra which has a ratio of
the primary and secondary m/e intensities within 20\ of that in r.ne
standard compound. For the tentatively identified compounds (TIC)
the ion spectra must match accurately. In the cases where tnere
is not an adequate ion spectrum match, the laboratory may have
provided false positive identifications.

B) PESTICIDE FRACTION:

The retention times of reported compounds must fall within the
calculated retention time windows for the two chromatographic
columns and a GC/MS confirmation is required if the concentration
exceeds 10 ng/ml in the final sample extract.

o
X3:

oo
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ATTACHMENT 1 PAGE OF
SOP NO. HW-6

DATA ASSESSMENT:

9. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:

The MS/MSD data are generated to determine the long-term
precision and accuracy of the analytical method in various
matrices. The MS/MSD may be used in conjunction with other QC
criteria for some additional qualification of the data.

o
X
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ATTACHMENT 1 PA<;F.
SOP NO. HW-fa

DATA ASSESSMENT:

10. OTHER QC DATA OUT OF SPECIFICATION:

li. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued on next
page if necessary):

12. CONTRACT PROBLEMS___NON-COMPLIANCE:

13. This package contains re-extraction, re-analysis or
dilution. Upon reviewing the QA results, the following form
I(s) are identified to be used. 0

oo
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The chain-of-custody record includes sample descriptions and date
of sampling. Althougn sampling date is not addressed by CLP contract
requirements, the reviewer must take into account lag time between sampling and
snipping when assessing sample holding times.

INORGANICS DATA REVIEW PROCEDURE

The requirements to be checked in data validation are listed below.
(7i-e notation "CCS" indicates that the contractual requirements for these items
wll also be checked by CCS. CCS requirements are not always the same as the

review criteria.)

I. Holding Times (CCS-Lab holding times only)

II. Calibration

o Initial (CCS)

o Initial and Continuing Calibration verification (CCS)

III. Blanks (CCS)

IV. ICP Interference Check Samples (CCS)

V. Laboratory Control Sample (CCS)

vl. Duplicate Sample (CCS)

VII. Matrix Spike Sample (CCS)

VIII. Furnace Atomic Absorption QC (CCS)

I.. ICP Serial Dilution (CCS)

t. Sample Result verification (CCS)

XI. Field Duplicates

XII. Overall Data Assessment
o
X
2

Oo
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I. HOLDING TIMES

A. Objective:

Tha objective is to ascertain the validity of analytical results based on
the holding time of the sample from the date of collecting to the date of
analysis.

Sote: For data re vie* tnd assessment purposes, the holding time
is based on the elapsed time between the date of sample
collection and date of analysis, rather than the elapsed time
between the verified tiae of sample receipt {VTSRI and the
date of analysis as allowed by SQV 7/88. It is thus a
technical evaluation, not a contract requirement.

B. Criteria:

Technical requirements (as opposed to contractual) for sample holding times
have only been established for water matrices. The following holding time
and preservation requirements were promulgated under 40 CFR 136 (Clean
water Act) and are also found in volume 49, Number 209, page 43260, of the
Federal Register issued on October 26, 1984.

METALS: 6 months; preserved to pH < 2

MERCURY: 28 days; preserved to OH < 2

CYANIDE: 14 days; preserved to OH > 12

C: Evaluation Procedure:

Actual holding times are established by comparing the sampling date on the
EPA Sample Traffic Report with tht datts of analysis on the analysis run
logs {Form 14 (XIV-IN) of SOW 7/88}. Examine the digestion and/or
distillation logs included with the raw data to determine if samples had
been preserved at tht proper pH.

Analyte Holding Time (day*) * Anal. Date - Coll. Date

D. Action:
1. If 40 CFR criteria for holding times or prtstrvatlon art not mtt for o

a specific analytt in a wattr matrix, qualify all wattr matrix x
rtsults for that analytt which art grtattr than tht Instrument
Dtttctlon Limit O IDL) as estimated (J) and rtsults Itss than tht 0

" Instrument Otttctloo Limit (< IOL) as estimated (UJ). For Cyanide o
and Mercury tht approprlatt dtttctlon limit for this judgement 1$
tht Contract Required Dtttctlon Limit (CROL) rathtr than tht 0
Instrument Detection Limit (IOL). £



2. If technical holding times for a specific analyte art exceeded,
reviewer may us* professional judgement to evaluate the reliability
of the data and the probable effects of additional storage on the
analytical results. The expected bias would be low and the reviewer
may determine that results < IOL (< CROL for CN and Hg) are unusable
(R).

3. Due to limited Information concerning holding times for soil samples,
It is left to the discretion of the data reviewer whether to apply
40 CFR water holding time criteria to soil samples. If the data are
Qualified when water holding time criteria are applied to soil
samples, it must be clearly documented in the review.

Contractual holding tine criteria based on ITS/? and
analysis date are equally applicable to water and soil
samples and hill be subject to CCS reviev. Preservation
requirements for hater samples are not applicable to soil
samples under any conditions.

II. CALIBRATION

A. Objective:

Requirements for satisfactory instrument calibration are establisned to
ensure that the instrument is capable of producing acceptable quantitative
data. Initial calibration verification demonstrates that the instrument
is capable of acceptable performance at the beginning of the analysis run,
and continuing calibration verification documents that the initial
calibration remains valid throughout the course of the analytical run.

B. Criteria:

i. Initial Calibration

Instruments must be calibrated daily and each time the instrument
is set up.

a.. ICP Analysis
A calibration blank and at least ont standard must be used in
establishing the calibration curve.

o
Xb. Atomic Absorption Analysis (AA) {othtr than Mercury)

(D. A blank and at Itast thrtt standards must bt ustd in o
tstablishlng tht calibration curvt. Ont of tht standards M
must bt at tht Contract Rtqulrtd Otttction Limit (CROL).

o
(2). Tht corrtlatlon coefficient should bt 2, 0.995. £



2. Check ics raw data for results with an absolute value > IOL for those
analytas which ara not intandad to ba prasant in tha ICS solution.

0. Action:

i. For samples with concentrations of Al, Fa, Ca, or Hg which are
comparable to or graatar than their respective levels in trie
Interference Check Sample:

a. If tha ICS recovery for an analyte is > 120* and the analyte
results are < IOL m the associated samples, the data are
acceptable for use.

b. If the ICS recovery for an analyte is > 120*, or falls between
50 - 79 *, and the analyte results are > IOL in the associated
samples. Qualify the affected data as estimated U).

c. If the ICS recovery for an analyte falls between 50 - 79% and
the analyte results are < IOL in the associated sample, the
possibility of false negatives exists. Qualify the affected
analyte data for -these samples as estimated (UJ).

d. If ICS recovery for an analyte is < 50t, qualify tha affected
analyte data for the associated samples as unusable (R).

If possible, indicate the bias for the estimated sample results
in the

2. If results > IOL are observed for elements which ara not intended
to be present in the EPA provided ICS solution, the possibility of
false positives exists. An evaluation of the associated sample data
for the affected analytas should be made. For samples with
comparable or higher levels of interferents and with suspect analyte
concentrations that approximate those levels found in the ICS (false
positives}, qualify sample results > IDL as estimated (J).

3. If negative results are observed for analytes that are not intended
to bt present in the EPA ICS solutions, and their absolute value is
> IOL, tht possibility of falsa negatives in tht samples exists.
An evaluation of tht associated sample data for tha affected analytes
should be made. For samples with comparable or higher levels of
interferents, qualify results for tht affected analytes < IOL as
esttmattd (UJ).

4. In general, tht sample data can bt acctpttd if tht concent rat ions
of Al, Ft, Ca, and Mg m tht sample art found to bt lass than or
equal to their respective concentrations in tht ICS. If these

o
IE

O
Oeleffitnts ara prtstnt at conctntrations grtattr than tht Itvtl 1n tht

ICS, or othtr elements art prtstnt 1n tht sample at > 10 mg/1. the
reviewer should investigate tht possibility of othtr interference g
effects by using Tablt 2 on page 0-22 of SOW 7/88. These analyta £
concentration equivalents presented in tht Tablt should bt considered

11



only as estimated values, since the exact value of any analytical
system is instrument specific. Therefore, estimate the concentration
produced by an interfering element. If the estimate is > 2 X CRDi
and also greater than 10X of the reported concentration of tne
affected element, qualify the affected results as estimated (Ji.

V. LABORATORY CONTROL SAMPLE (ICS)

A. Objective:

The laboratory control sample serves as a monitor of the overall
cerfo-mance of all steps in the analysis, including the sample preparation.

3. Criteria:

'. All aqueous LCS results must fall within the control limits of SO -
120 XR, except for Sb and Ag which have no control limits.

2. All solid LCS results must fall within the control limits established
for each element by EPA. This information is available from EHSL-
LV.

C. Evaluation Procedure:

1. Peview Form 7 (Form VII-IN) and verify that results fall within tne
control limits.

2. Check the raw data (ICP printout, strip charts, bench sheets, etc.)
to verify the reported recoveries on Form 7. Recalculate one or more
of the recoveries (XR) using the following equation:

\ 100
US Tru»

It'S Found * concentration (in ug/1 for agueoua; tf/kf ^~
solid) of eacn anaJj-te measured in tne anajy*;*
of tne LCS solution.

LCS True » stated true vaJwe concentration (in uf/1 : -r
ayueou*; afAi* /ur tolid) of each tntlyte in :/.•
It'S lowrce. ox

D. Action:
o

1. Aqueous LCS: ^
o

CO
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«• If the LCS recovery for an analyte falls within the range of
50 - 79* or > 120X, qualify associated sa/nole results with
affected analyte values > IDL as estimated u).

b. If the LCS recovery for an analyte is > 120*. associated samole
results with affected analyte values < IOL are acceotaole.

c. If the LCS recovery for an analyte falls within the range of
50 - 79*. Qualify associated sample Results with affected
analyte values < IOL as estimated (UJ).

d. If the LCS recovery for an analyte is < 50%, dual if y associated
sample results for the affected analyte as unusable (R).

Solid LCS:

a. If the LCS recovery for an analyte falls outside its
established ERA control limit, qualify associated sample
results with affected analyte values > IOL as estimated (JJ.

b. If the LCS recovery for an analyte is higher than its
established EPA control limit, associated sample results with
affected analyte values < IOL are acceptable.

c. If the LCS recovery for an analyte is lower than its
established EPA control limit, qualify associated samole
results with affected analyte values < IOL as estimated (UJ).

VI. DUPLICATE SAMPLE ANALYSIS

A. Objective:

Duplicate analyses are indicators of a laboratory's analytical precision
tasec en each sampit matrix.

B. Criteria:
1. Samples identified as Field Blanks cannot be used for duplicate

analysts.
2. A control Unit of ± 20% (± 35X for toll) for tht Rtlative Percent

Difference (RPO) shall be used for sampit values > 5X CROL. 0i
3. A control Hm1t of ± CROL (± 2X CROL) shall bt ustd for sample values 2

< 5X CROL, including tht cast whtn only flnj of tht dupllcatt sample 0
values is < 5X CROL. J2

C. Evaluation Procedure: o

13



1. Review Form 6 (Form VI-IN) and verify that results fall within tre
control limns.

2. Check the raw data and recalculate one or more RPO using the
following equation to verify that results have oeen correctly
reported on Form 6.

RPD s -fc - A- .\ 100

5 s first Sample l.ilue (orifintU

D s Second Simple I'slue (duplicMtt)

3. Verify that the Field Blank was not used for duplicate analysis.

D. Action:

1. If duplicate analysis results for a particular analyte fall outside
the appropriate control limits, qualify the results for that analyte
in all associated samples of the same matrix as estimated (JK

2. If the Field Blank was used for duplicate analysis, all other oc data
must be carefully checked and professional judgement exercised wnen
evaluating the data.

.Note: Thin information mutt be included on the IKDA form.

VII MATRIX SPIKE SAMPLE ANALYSIS

A. Ccje:twe:
The matrix spike sample analysis provides information about the effect of
each sample matrix on tht digestion and measurement methodology.

B. Criteria:
1. Samples identified as Field Blanks must not bt used for matrix spike g

sample analysis. 2

2. Splkt recovery (XR) must bt within tht limits of 75 - 125X. However, g
spike recovery limits do not apply when sample concentration exceeds »-
tht spikt conctntration by a factor of 4 or mort. If tht latter
condition exists for an analyte, matrix spike recovery cannot be used ^
to qualify the associated sample data for that analyte. £

14



C. Evaluation Procedure:

1. Review Form 5 (Form V-IN) and vanfy that results fall within »-e
specified control limits.

2. Check raw data and racalculata ona or mora *R using tha following
equation to vanfy that rasults wara corractly reported on Form 5.

tiil - x 100
iA

Vhere,

SSR s Spiked Simple Result
SR * Staple Result
SA '* Spike Added

3. vanfy that tha Fiald Blank was not usad for matrix spike sample
analysis.

D. Action:

1. If tha soika racovary for an analyta is > 125* and reported
associated sample results for that analyta ara < IDL (< CRDi for CN
or Hg), tha affected data ara acceptable for use.

2. If the spike recovery for an analyte is > 125* or < 75* and reported
sample results for that analyte are > IOL. Qualify the affected data
for that analyte in the associated samples as estimated (J).

3. If the spike recovery for an analyta falls within the range of 30 -
74* and reported sample results for that analyta are < IDL, dual if y
the affected data In the associated samples as estimated (UJ).

•*. If spike recovery results for an analyte are < 30* and the reported
sample results for that analyte art < IOL, qualify the affected data
in tha associated samples as unusable (R).

5. If tha Field Blank was usad for matrix spike analysis, all other QC
data must be carefully checked and professional judgement exercised
whan evaluating tha data. This information must be included on the
IROA fora. oi

12

.Vote: For si 2 snslytes except Ag, Hg, sstd those elements sjislysed by CFAA, 0
it the mstrix spike recovery does not meet criteria, a post digestion spike °
is required; The results of post digestion spike recovery are not usec
to qualify the d&ts; however, the information must be included in the IRDA o
report.
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VIII. FURNACE ATOMIC ABSORPTION QC

A. Objective:

Ouplieata injections and furnace post digastion spikes establisn tna
precision and accuracy of tha individual analytical determinations, in
some instances, Method of Standard Additions may be required.

B. Criteria:
•

1. For sample concentrations > CROL, duplicate injections must agree
within t 20* Relative Standard Deviation (RSD) or Coefficient of
Variation (CV). otherwise, the sample must be rerun once (at least
two additional injections).

2. Analytical (post digestion) spike recovery must be > 65X and < 115*.

3. The Furnace Atomic Absorption Schema must be followed as described
in SOW 7/88, p. E 16-18.

C. Evaluation Procedure:

1. Check raw data to verify that duplicate injections agree within +20*
RSO (or CV) for sample concentrations > CROL.

2. Review Furnace AA raw data to verify that the Furnace Atomic
Absorption Schema has been followed.

0. Action:

1. If duplicate injections are outside tha + 20* RSO (or CV) limits and
the sample has not bean rerun once as required, qualify the data as
estimated (J). If tha rerun sample results are outside the + 20*
limits as well, qualify the sample data as estimated (J),

2. If the analytical (post digestion) spike recovery is < 40*. qualify
results > IDL as estimated (J).

3. If tha analytical (post digastion) spike recovery is 2. 'OX, but <*0*.
qualify results < IOL as estimated (UJ).

4. If tha analytical (post digestion) splka recovery is < 10X. qualify
results < IOL as unusable (R). x3:

5. If sample absorbanca is < 50* of tha analytical (post digestion)
splka absorbanca, than: If tha furnaca analytical (post digestion)
splka ia not within 85 - 115 X, qualify tha sample results > IOL as
estimated; qualify tha results < IOL as estimated (UJ).

0

NJ
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6. If Method of Standard Aoditions (MSA) is indicated as being
but has not been performed, qualify the data as estimated (jj.

7. If any of the samples analyzed by MSA were not somed at tne
appropriate levels, qualify the data as estimated (j).

8. If the MSA correlation coefficient is < 0.995, qualify the data as
estimated (J).

IX. ICP SERIAL DILUTION

A. Objective:

The serial d:'jtion analysis performed In association with the ICP
procedure indicates whether significant physical or chemical interferences
exist due to sample matrix effects.

8. Criteria:

If the analyte concentration is sufficiently high (concentration in the
original sample is minimally -a factor of 50 above the IOL), an analysis
of a five fold dilution must agree within 10V Difference (XO) cf the
original results after correction for dilution.

C. Evaluation Procedure:

*. Check the raw data and recalculate the XD for one or more analytes
using the following equation to verify that the dilution analysis
results agree with results reported on Form 9 (Form IX-IN).

X 100

k'here,

/ * Initial Sttplf Result
S * Serial Dilution Result (Instrument Reading X 5)

2. Ch«ck tnt raw data for evldtnct of ntgativt interference; i.e..
results of the diluted sample significantly higher than results cf
th« original sample.

x
0. Action: 3

oo1. when criteria art not mtt for an analytt, qualify tht associate:
sample data for that analyte as estimated (J). ^

2. If evidence of negative interference is found, use profession; g
judgement to qualify tht data. o>
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X. SAMPLE RESULT VERIFICATION

A. Objective:

The objective 1s to ensure that the reported quantitative results are
appropriately and correctly calculated.

8. Criteria:
*

Analyte auantitation must be calculated according to appropriate sow
instructions or requirements.

C. Evaluation Procedure:

The raw data should be examined to verify the correct calculation of sample
results reported by the laboratory. Digestion and distillation logs,
instrument printouts, strip charts, etc. should be compared to the reported
sample results.

1. Examine the raw data for any anomalies (e.g., baseline shifts,
negative absorbances, omissions, illegibility, etc.;.

2. Verify that there are no transcription or data reduction errors
(e.g., dilutions, percent solids, sample weights) on one or more
samples.

3. Verify that results fall within the linear range od the ICP (Form
XII-INJ and within the calibration range for the non-ICP parameters.

4. verify that sample results are > 5 X ICP-IDL if ICP analysis results
are used for AS, Tl, Se, or Pb.

the Itborttory provide* both ICP *nd CFAA results for an
inalyte in a staple and the concentration it > ICP-IDL, the results can

in identifying qu*ntit*tion problem*.

D. Action:
If there are any discrepancies found, the laboratory may be contacted by
the designated contact personnel to obtain resubmissions or additional
information In an effort to resolve tht discrepancy. If a discrepancy
remains unresolved, the reviewer may dettrmine that appropriati
qualification of th« data 1s warranted.

oo

o
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XI. FIELD DUPLICATES

A. Objective:

Field duplicate samples may be taken and submitted for analysis as an
indication of overall precision. These analyses measure combined field
samel ing and laboratory analytical precision; therefore, the results may
have greater variability than lab duplicates alone which measure only
intra-laboratory and analytical method precision. It is also expected that
soil field duplicate results will have greater variability than water than
water matrices due to the difficult associated with collecting identical
field samples and the natural non-homogeneity of soils.

B. Criteria;

There are no review criteria for field duplicate analyses comparability.

C. Evaluation Procedures:

Sample which are field duplicates should be identified using EPA Sample
Traffic Reports other appropriate documents. The reviewer should compare
the results reported for each sample and calculate the Relative Percent
Difference, if appropriate.

D. Action:

Any evaluation of the field duplicates should be included with the review
documentation attached to the IRDA form.

XII. OVERALL ASSESSMENT OF DATA FOR A CASE (OR SOG)

It is appropriate for the data reviewer to make professional judgments
and express concerns and provide comments on the validity of the overall data
for > Case or Sample Delivery Group. This is particularly true when there are
several QC criteria out of specification. Tht additive nature of OC factors out
of specification is difficult to assess in an objective manner, but the reviewer
has a responsibility to inform the user concerning data quality and data
limitations in order to assist that user in avoiding Inappropriate use of the
data, while not precluding any considering of tht data at all. If qualifiers
other than those used In this document art employed to describe or qualify the
data, it Is necessary to thoroughly document/explain/define tht additional o
qualifiers ustd. Tht data reviewer would be greatly assisted in this data rtview 3
effort 1f tht data quality objectives for tht project wtrt provldtd.

In transmitting tht reviewed data to tht data ustr or other appropriate
client, tht IRDA covtr form and suppltmtntary documtntatlon must bt included.

oo

01o
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APPENDIX A

REVISED DATA QUALIFIER DEFINITIONS

FOR INORGANIC DATA REVIEW

U - The ana'yte was analyzed for but was not detected above the level of the
associated value. The associated value i$ the Instrument Detection Limit
(IDL) for all analytes except Cyanide (CN) and Mercury (Hg). For CN ana
Hg, the associated value is the Contract Required Detection Limit tCRDD.

1C a decision requires quantitation of the analyte belo* the
associated numerical level, reanalysis or alternative methods should
be considered.

J - The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount actually
present in the environmental sample.

On? or more of the following quality control criteria *ere not met:

o Blank contamination: indicates possible high bias and/or
false positives.

o Calibration range exceeded: indicates possible lo* bias.

o Holding times not met: indicates possible lo* bias
and/or false negatives.

o Other QC outside control limits: bias not readiiv
determined.

R - The analyte was analyzed for, but the presence fir absence of the analyte
has not been verified. Resampling and reanalysis are necessary to confirm
or deny the presence of the analyte.

The data are unusable for any purpose.

UJ - A combination of the "U" and the "J" qualifier. The analyte was analyzed
for but was not detected above the level of the associated value. The
associated value may not accurately or precisely represent the sample
detection Unit.

// a decision requires quantitttion of the analyte close to the 5
associated numeric*! level, reanalysis or Alternative methods should 3

be considered. 0o)-»

o*.
01
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APPENDIX B

CONTRACT REQUIRED DETECTION LIMITS

FOR INORGANIC TARGET ANALYTES

(Inorganic Statement of Work 7/88)

ANALYTE CRDL
(ug/1)

Aluminum, Al
Antimony, Sb
Arsenic, As
Barium, Ba
Beryllium, Be
Cadmium, Cd
Calcium, Ca
Chromium, Cr
Cobalt. Co
Cooper, Cu
Iron, Fe
Lead, Pb
Magnesium, Mg
Manganese, Mn
Mercury, Hg
Nickel, N1
Potassium, K
Selenium, Se
Silver, Ag
Sodium, Na
Thallium, Tl
vanadium, V
Zinc, Zn
Cyanide, CN

200
60
10
200
5
5

sooo
10
50
25
100
3

5000
15
0.2
40

5000
5

10
5000

10
50
20
10

oI

oo

o>en
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APPENDIX C

GLOSSARY OF TERMS AND ACRONYMS

Associated Samples

Calibration Curve

Case

CC8

CCS

CCV

CLP

CROL

CV

OPO

EMSL/LV

All samples processed and/or analyzed in
association with a particular Quality Control
Sample. For example: All samples in an analytical
run initiated with an Initial Calibration
Verification Sample are associated samples to that
ICV; All samples of a given matrix digested ana
analyzed with a Laboratory Control Sample are
associated samples to that LCS.

Atomic Absorption

A plot of absorbance (or other measurement unit)
versus concentration of prepared standards.

A finite, usually predetermined, number of samples
collected in a defined time period for a particular
site. A Case consists of one or more Sample
Delivery Groups.

Continuing Calibration Blank. A deionized water
sample run immediately following the CCV, atsignea
to detect carryover contamination.

Contract Compliance Screening. The process of
Inspection of analytical data submitted througn
the Contract Laboratory Program to assure adherence
to contractual specifications for sample processing
and analysis contained in the Statement of work.

Continuing Calibration verification. A standara
solution analyzed at specified frequency during
an analytical run to assure contiunued validity
of the calibration curve under which the analyses
are performed.

Contract Laboratory Program.

Contract Required Detection L1»it.

Coefficient of Variation.

Deputy Project Officer.
Environmental Monitoring System* Laboratory/Las
vegas. (P.O. Box 15027, Las vegas, NV 89114)

o

oo
M

o
Acn
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Fltld Blank

Field Oupllcat*

GFAA

Holding TIM

ICB

ICP

ICS

ICV

IOL

Initial Calibration

IROA

LCS

Matrix Spike (MS)

MSA

Field blanks art intended to dtttct contaminants
that may have been introduced in the field.
Examples of flald blanks art trip blanks, travtl
blanks, nnsata blanks, and decontamination blanks.

A duplleata sampla sat collactad in tha field
intandad to provlda a measure of tha ovarall
praclslon of tha sampling and analytical proctss.

Graphite Furnace Atomic Absorption.

Tha alapsad tint in days between tha data of sample
collection and tha data of analysis. (Contractual
holding time measures from tha verified time of
sample receipt to the date of analysis.)

A deionized water sample run immediately following
the Initial Calibration verification Sample at the
beginning of an analytical run.

Inductively Coupled Plasma.

Interference Check Sample.

Initial Calibration Verification. A standard run
Immediately following instrument or method
calibration as the first sample in an analytical
run to confirm tha validity of the calibration
curve.

Instrument Detection Limit.

The establishment of a calibration curve with the
appropriate number of standards and concentration
range prior to tha beginning of an analytical run.

Inorganic Regional Data Assessment.

Laboratory Control Sample. An aqueous or solid
sample of known composition, generally supplied
by EPA, to be processed and analyzed in association
with a defined set of field samples of unknown
composition.
Introduction of a known concentration of one or
more analytes Into a submitted sample to provide
Information on the effect of the sample matrix on
the sample preparation and measurement methodology.

Method of Standard Additions.

o
I

Oo

o.&.
Cn
Cn
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Post Digestion Solkt

QAC (QAO)

RPD

RSCC

RSO

Serial Dilution

SOG

SMO

SOP

SOW

VTSR

Tht addition of a Known amount of analyte into a
prepared sample afttr digestion. (Also identified
as analytical spike or spike for GFAA analyses.)

Ouality Assurance Coordinator. (Qual ity Assurance
Officer).

A measure ofRelative Percent Difference,
duplicate analysis precision.

Regional Sample Control Center.

Relative Standard Deviation.

A sample analyzed at a specific dilution for
comparison with the undiluted sample analysis to
determine if significant chemical or physical
interference exists due to sample matrix effects.
(Run with ICP only.)

Sample Delivery Group. Defined by one of the
following, whichever occurs first:

o Case (if less than 20 samples of a single
matrix type),

o Each twenty samples within a Case, or

o Each 14 day calendar period during which
samples are received, beginning with the
first sample in the Case or SDG.

At the option of the Itborttory, triplet any be
assigned tc SDCs by matrix; i.e., til **ters in
one SDG, til soils in Another.

Sample Management Office.

Standard Operating Procedure.

Statement of work.

Verified Time of Sample Receipt.
o

oo

o&en
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APPENDIX E
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT

July 27, 1988

PREPARED BY: Lloyd Kahn, Quality Aasuranea Sptcialiat

AFFILIATION: U.S. Environaantal Protection Agancy, tagion II
Environmental Sarvicaa Diviaion
Monitoring Management Branch
Ediaon, Naw Jaraay 08837 o
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DETHK1JUTIOM OF TOTAL OlfilXIC CA1JOI XI SiDlKXlCT

1. Seopa and Application

1.1 Thit Mtho* daacribaa protocols for tha datarmiaatioe of oriaaic
carbon ia ocaaa aadiaaota.

1.2 Although th« datactioa lUit m*j vary vieh procadura or in* trum.nl,
• minimum raportiac valna of 100 Bt/kf will ba raauirad for the
ocaan duBpiag/dradfiac profrav.

1.3 Cavaral typaa of 4«t«ndMtio«i, which arc coB4id«r*d
art pr«*«ot«4.

1.4 Data art rtporttd ia ac/kf on • dry wti^ht baa la.

1.5 Vat eombuatioB Mthoda art not cooaid«r*4 to ¥• «quiTal«at Co th«
pyrolytic aathoda barain daacrib«d.

2. Snaairy of Mtthod

2.1 iBorganic carto* fro» carbooataa tod bietrboutct ia rojMT«i 07
•eid traatMot.

2.2 Tht orgaaie coapounda art daeaipoaod bj pjrolyaia is Cb« praa««c«
of oijfaa or air.

2.3 The earboo dioxida that ia forvad ia datarmiaad by diract
diaparaiTa iafrarad dataetioa, flaaa ioei*atioa fat ebroaa
aftar catalytic cooraraioa of Cha earboa diosida to avtbama; tbarmal
coaductirity faa chro*atofraphy, diffaraatial tbarval coadoetiTity
datactioa by aaquaatial ravoTal of watar aad earboa dioxida; or
tharmal conductirity dataetioi folloviac raaoral of wtar witb
parchlorata.

2.4 Watar coataat ia d«tarmia«d o« a aaparata portioa of aa4iaavt.

3. Jaapla laadliai and Fraaarrattem

3.1 Cellaet tadiaaat* ia «!••• Jan vita Tafloa or alamiana foil. Cool
and aaiataia at 4*0. Aaaljsa vitkia 14 d*ya.

4. latarfaraneaa

4.1 Volatile orjaaica ia tha aadiaaiti «*y ba loat ia tka 4a««rWaatioa 0
atap raaultia* ia a lev tiaa. §

oo»-»

o
en

4.2 factorial daeoa^oaitie* aad volatiliaatio* of tka orsaaie tammy*
ara •iaiaiaod by miataiaiaf tk« aopla at 4*C, aaaljaiat vitkia
•paeifiad koldiaf tiaM. aad aaalyiia< tka v«t »«ayla.



5. Apparatus

5.1 Drying ovaa maintained at 103* to 10S*C.

5.2 Analytical instrument options:

5.2.1 Ptrkia Ilmer Modal 240C Ilamaatal Aaalytar or aquivalaat.

5.2.1 1 In this instrument, tba sample from Section 7.2 is pyrolyaed under
pure oxygen, water ia removed by magnasiua percblorata smd tba
carboa dioxide is removed by ascarita. Tha decrease ia signal
obesiaed by differential tbarmal conductivity detectors placed
between the combustion gas stream before and after tba ascarita
tube is a measure of the organic carboa coateat*

5.2.2 Carlo Irba Model 1106 CD Aaalyaar, or aquivalaat.

5 .2 .2 .1 In this apparatus, tba sample is pyrolysad ia a induction typa
furnace, and the resultant carbon dioxide ia cbromatograpbically
sepsrsted aad analysed by a differeatLal thermal conductivity
detector.

5.2.3 LEGO Models VI12, til12, or Cl-12 carboa determiaatora, ar
Models 600 or SOO CD aaalyaara.

5.2.3.1 In the LICO Vl-12, tha sample ia burned in high frequency induction
furnace, the carboa diozida ia selectively adsorbed at room temper-
ature ia a molecular sieve. Xt is subsaqaaatly released by beating
and is measured by a tbarmal conductivity datactor. Tae ¥1-112 ia
an upgraded Vl-12 employing microprocessor alactroaiea aad a
printer to replace tba electronic digital voltmeter.

5.2.3.2 Xa tha UCO Cl-12 carboa determinator, tba sample it combusted ia
oxygen, moist ara aad cast ara removed_ by appropriate trapa aad tba
carboa diozida it measured Vy a ealeetiva, aolid state, iafrarad
detector. Tba aigaal from tba detector it taaa procassod ¥7 a
microprocessor aad tba carboa eoataat it displayed am a digital
readout aad recorded oa aa iatagral priatar.

5.2.3.3 Xa tba LICO CD-400 aad CD-400 elemeatal aaalysars, tba sample it
burned aadar ozygaa ia a rasistaaca furaaea aad tba carboa dioxide
ia measured ¥7 a selactive iafrarad detector. 0

5.2.4 Doorman Modal Dd5 Digital lift Tamper at are TOC Aaalyaar.
o

5.2.4.1 Xa tbit instrument, tba aample it ¥«raad ta rasistaaca faraaca mmdar o
oxygen, tha Interfering gases ara removed ¥7 a aparger/acnmVbar
tystaa aad tha csrboa diozida it amatarad by a aoa-dlspareiva. iafra- 0
red datactor aad thova oa a digital display ia coacaatratlom malts. £o



3.

3.3 lo tptcific amalyatr it racoa»«adad at «uptrior. Tha abora listing
£• for information only tod is aoc intsndad to rastrict tha uaa
of oebtr uolistod ujtr»**ats capabla of analysing TOC. Tha iaatrv-
avats to »a usad anst hava ta* foUmriat apacificatioma:

5.3.1 A coBbu.tioa boat which la hoatad ift • strMa of ozyiaa or «ir in •
rt*i*t«act or UdactioB-typ* forue* to eer^,l«t«ly coavtrt or»tnic
•ubitcact* to C©2 and «mt«r.

5.3.2 A MJOI to pbyiietlly or by ••••uroMtat toehaiqM to ••p4j*c« vatar
•od otfcar iat«rf«raat» froa\ 002*

5.3.3 A w«ot t« ^Matitttivtly dataraiaa C02 with adaqotta
(100 •t/kf), and praeisioa (25Z at tha 95X eoafidaoea ltr.1 aa daaoa-
•tratad by rapttitira macurammta of a vail aixad oea«a aadiaaat
faapla).

5.4 A atrip ebart or otbar paraaoaat raeordiof darica to dociaaat
tb« aaalycia.

6.

6.1 Diveillad wear tuad ia praparatioa of ataodarda tad for dilatioa of
•aaplai ahould Va ultra pura to radoea tha earboa eoacaatratioa of tka
blank.

6.2 ?ot4i»iua hydrogao pbthalata, atock aolatioa, 1000 «c ctrboa/litar:
DitsolTa 0.2128 | of potaitiua hydrogaa pbtbalata (Primary Staadard
Grada) IB diitillad wator *ad dilota to 100.0 ml.

•OTI 2: Sodita oxalata aod aeatie «eU ara mot rocoaaatadod as atock
Solution*.

6.3 PoeaMioB b yd rot an pethalata, ataodard aolatiomc: Prapara
•olotiooj fro* tha stock oolatioa bj diUtlo* witk dl»tillad vator.

6.4 Phoaphoric acid aolutio*, Isl by voloma.

7* Frocaduro

7.1 Vai«h tha «•!! adxad aaapla («p to 500 •() Into tha wa*«Jtio« boat
or cup. Add 1:1 phosphoric acid drop via* matil affarraccaaca
•tops. Boat to 73 *C. . .

•OTI: Tbis procodura will eoerart inorganic c«rW«ataa
bicarbooatM to carton dioxida ••« aii«inata U from o
tha aavpla. ^

7.2 AMly.a tha raiidua according to tho inatnanant Mnofactartt'o . o
laatructiomj. £



7.3 Determine percemt raaidue on a separate saatple aliquot as follows:

7.3.1 lest a cleaa 25 ma baakar at 103* to 105*C for one boor. Cool
ia desiccator, maigk to tbo maarest ** and atore in desiccator
until oaa.

7.3.2 Add 1 g, weigbed to tbe nearest mg, of an aliquot of tba wall-
mixed sample .

7.3.3 Dry aod beat in tba 103* to 105*C ovea for oaa bour. Cool ia
desiccator. Veigk to tba moarast mg.

I. Calibration

t.l Follow instrument manufacturer's instrvctioaa*

6.2 Prepare calibration curra plotting mg carbon vs. iastnawat raapoaaa.
using four standards and a blank covering tba analytical raaga of
interest. " •• -

9. Precision end Accuracy

9.1 The precision and accuracy will differ with tha various instruments
and matrices and must be* determined by tha laboratoriaa reporting
data. To initiate a control chart, a representative sample of well
mixed aediment should be analysed 13 times to determine tha
analytical precision. Set up a control chart showing 3 times the
standard deviation limits for precision.

'9.2 Subsequently during analysis of environmental samples, take ona
sample per batch of 20 or leas and run in quadruplicate. Calculate
standard deviation and report with initial control chart data.

9.3 If the staple being run in quadruplicate axcaada tha 3 atandard
deviation limit, identify orror and rerun environmental aamplea ia
that batch along with tha quadruplicate aampla.

• " '••"
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TABLE

GROUOMATER SAMPLES

CATION
SAMPLE EVACUATION

TINE.
VOLUME
PURGED

SAMPLE
TIME

PARAMETERS COMMENTS

99170 TOO WHO

I



TABLE

POTABLE WELL SAMPLES

JOCATIOM
«NCB)

SAMPLE PURGE
TIME

SAMPLE
TIME

PARAMETERS cortdtrs

^9170 TOO WHO



APPENDIX D

Data Validation SOPs

o
I

oo

oAc*
CD



SOP NO. HW-6
Revision 16

CLP ORGANICS DATA REVIEW
AND PRELIMINARY REVIEW

CONCURRED BY: Data:
-— — -» - »

M&n&Qwife Br&nsi

APPROVED BY: Data:
Garard F. Mcitena, Qiiaf
Monitoring Managanant Branch
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S7ANCAHD CFEFATH-'G PROCEDURE ?aqe: 1 cf
Cate: March 1389
Revision 6

INTRODUCTION TO DATA VALIDATION

1.0 Scepe

1.1 This procedure is applicable to organic data obtained from contractor laboratories
working for the Contract Laboratory Program (CLP) .

1.2 The data validation is based upon analytical and quality assurance requirements
specified in the Statement of Work (SOW) . *

2.0 Popping jf> i ], j t î ag

Data reviewers will complete the following tasks as assigned by the Data Review Coordinator:

2.1 Data Assessment - The reviewer must answer every question on the checklist.
All response shall be in ink.

2.2 Data Assessment Narrative (Attachment 1) - Data reviewer is required to use these
forms and must match the action in the narrative with the action taken on the Form I(s) .

2.3 Rejection Summary Form (Attachment 2) - Fill in the total number of analytes measured b%
different analyses and the number of analytes rejected or flagged as estimated due to
corresponding quality control criteria. Place an "X" in the boxes where analyses were
not performed or criteria do not apply.

2.4 Organic Regional Data Assessment - Data reviewer is also required to fill out Organic
Regional Data Assessment Fora (Attachment 3) .

2.5 Telephone Record Log - The data reviewer should enter the bare facts of inquiry before
initiating any authorized telephone conversation with a CLP laboratory. After the case
review has been cotpletad, mail the white copy of the Telephone Record Log to the
laboratory and the pink copy to SMO. File the yellow copy in the Telephone Record Log
folder and attach a photocopy of the Telephone Record Log to the completed
Data Assessment Narrative.

2.6 Forwarded Paperwork - Upon completion of the review, the following are to be forwarded
to the Regional Sample Control Center (RSCC) located in the Surveillance and Monitoring
Branch:

a. data package)
b. completed assessment checklist
c. SMO Contract Coapliance Screening (CCS)
Forward four (4) copies of the completed Data Assessment Narrative along with four (4)
copies of the Organic Data Ainasmtnt Fora: on* each for the appropriate Regional DPO,
the Sample Management Office (SMD) , and to the last two addresses of the Data Reviewers
Mailing List.

2.7 Filed Paperwork - Upon completion of the review, the following are to be filed within
the Monitoring and Management Branch (MMB) files:

a. Telephone record Log (copy)
b. Record of Coirunication (original)
c. Rejection Summary Form CHM 001 0470
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Revision

TO D-i«r-rinn of Data - All values determined to be unacceptaple on the Organic An
SheeV (Form!) *ust be flagged with an »R«. As soon as revi«w criteria caus«s
rejected, that data can be eliminated Cron any further review or consideration.

AcceDtancettfica - In order that the reviews be consistent among reviewers, this
Stand̂ 'cperating Procedure (SOP) should be used. Additional guidance can be found un
the Functional Guidelines.

even if CCS is not present. Resutnittals received fron the laboratory
n response to CCS nust be used by the reviewer.
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