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Sample Packaging and Shipping Standard Operating Procedure 3 |
: , Page 1 of 11
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 APPLICABI

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

30 DEFINITIONS

Carrier--A person or firm engaged in the transportation of passengers or property.
n.0.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 -
Poison A

Flammabile fiquid

Nonflammable gas

F!a(nmablo hquid

Oxidizor

Corrosive material (liquid)

& O N
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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 GUIDELINES

Samples collected at uncontrolled hazardous substance facilities usually have to be
transported elsewhere for analysis. 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 172.402h, Packages Containing Samples).

4.1 R NSIBI

The Project Manager or team leader is responsible for determining that samples are
properly 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.

42 EQUIPMENT
The following equipment is used in packaging and shipping samples:

1. Samples botties, provided by designated laboratories

2. Polyethylene bags, 2 mil or thicker

100 WHH
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ﬁ
3. Metal paint cans, 1 gal

4. Packing material, vermiculite, bubble pack or similar noncombusnblo
packing material

5. Picnic coolers or ice chests, preferably metal, capable of withstanding
impact caused by a 4-ft drop
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43 PACKAGING, MARKING, AN ING M
43.1 Environmental Samples
Packing

Environmental samples can be packaged following the procedures for samples
classified as flammable liquids or lammable 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 lammable liquids. For example, sample containers property
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 Labeli

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

No DOT marking or labeling is required.
hippin

No DOT shipping papers are required for environmental samples. However, the
appropriate chain-of-custody forms must be included with the shipment.

Transportation

There are no DOT restrictions on the mode of transportation for snvironmental
samples.
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432 nana Hazar W i ampl ing Those from Clo

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 checkiist 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. Iif a solid material is being collected,
the container plus contents shall not exceed 1 Ib net weight.

2. Attach properly 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., vermiculite or earth) to prevent breakage (one
bag per can). Pressure-cicse the can and sue clips, tape, or other
positive means to hold the lid securely, tightly, and effectively.

5. Mark and label this container as indicated below.

6. Place 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 as a metal picnic cooler or a fiderboard
box.

7. Mark and label the outside container and compiete shipping papers as
: described below.
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Marking and Labelin

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.0.s.* (if not liquid, write "Flammable Solid, n.0.s.").*
Place the following labels on the outside of the can (or bottle): "Cargo Aircraft Onfy*
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: |f 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.0.8." (or “Flammable Solid, n.0.s..* as
appropriate); "Cargo Aircraft Only*; "Limited Quantity* or “Ltd. Qty."; “Laboratory
Samples”; "Net Weight ____" or "Net Volume___ " (of hazardous contents), by item, if
more than one metal can is inside an exterior container. The net weight or net
volume must be placed just before or just after the “Flammable Liquid, n.0.s." or
“Flammable Solid, n.0.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 container(s) to the transport carrier and, it required, open outside
container(s) for freight inspection.

Slightly different procedures apply to hazardous waste site samples taken from .
closed containers. The procedures to be followed be site personnel for packaging,
marking, and labeling are presented below. They are rarely used and are provided

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 exciude 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 sampile is in
fact lammable, or how flammabile, but is intended to prescribe the class of
packaging in order to comply with DOT regulations. just before or just after the

"Flammable Liquid, n.0.s." or "Flammable Soild,

n.0.8." description.
2. Attach properly completed sample identification tag and EPA sample

control label to sampile container.

3. With a string or flexibie wire attached to the neck of the sample container,
lower the container into a metal cylinder that has been partially filled with
incombustible, absorbent, loose packaging material (vermiculite or earth).
Allow sufficient cushioning material between the bottom and sides of the
container and the metal cylinder to prevent breakage. After the Cyiinder is
filled with cushioning material, drop the ends of the string or wire into the
cylinder vaive hole. Only one sample container may be placed in a metal
cylinder.

4. Replace valve, torque to 250 ft-b (for 1-in. opening) and replace vaive
protector on metal Cylinder using Teflon tape.
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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 Labelin

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 it liquid).

(NOTE: f the metal cylinders are placed in an outside container, both the container
and cylinders inside must have the same markings and labeis 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 class of

packaging in order to comply with DOT regulations.

hipping P
Complete the shipper-provided bill of lading and sign wmﬂabon statement. f
carﬁerdoesnotprovidomcsodowmoms.usostmdudmmbm.prowdmm

following information in the order listed (one forrn may be used for m gthan ono
exterior container; use abbreviation only as specified): "Poisonous Liquid, n.0.3.
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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 domp|eted for all samples to be shipped.

T00 WHD
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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.
Check for sufficient absorbent material in package.
4. Check for sample tags and log sheets for each sample.
hippi a
1. Check that entries contain only approved DOT abbreviations.
2. Check that entries are in English.

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

4. Be certain all hazardous classes are shown for multiclass materials.
5. Check total amounts by weight, quantity, or other measure used.

8. Check that any limited-quantity exemptions are so designated on the
shipping paper.

7. Offer driver proper placards for transporting vehicie.
8. Check that certification is signed by shipper.
9. Make certain driver signs for shipment.

100 WHD
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BCRA 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.
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Malcolm Pirnie, Inc. Procedure MP-PMO QA-009 1/92

ARCS II QA Program Date: January 8, 1992
Standard Operating Procedure Revisions No. ¢
Prepared by: Lisa Szegedi
Fred Loneker

Approved by: Dennis Stainken

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

L Introduction

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

I 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 ta be revised (with
page reference), and a detailed description of necessary changes as well as the rationale supporting
the modifications. Variance Request Forms are 1o be completed and signed hy the Site Manager.

B. Completed Variance Request Forms must be forwaeded to the USEPA Remedial Pruject Manager
(RPM) for approval A letter summarizing the proposed 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 vatiance request should be incarporuted 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
I
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.

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

of the hydrogen ion 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 soiution 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. It is therefore important that

reasonably accurate pH measurements be taken.

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 buﬂgr and
then immersed in the unknown sampie to obtain a pH roading No standardization
is required when using pH paper. The indicator paper is simply immersed in the

sample, and then a color comparison is made.

100  WH)
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41 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.

42 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
PH indicator paper, such as Hydrion or Alkacid, to cover the pH range 2

3.
through 10
43 CALIBRATION

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

44 FI HM M

4.4.1 pH Meter
The following procedure is used for measuring pH with a pH meter:

1. immerse the tip of the electrode in water ovemight. If this is not possible
due to fleld conditions, immerse the eiectrode tip in water for at least an

hour before use.
2. Rinse the electrode with demineraized water.

immerse the electrode in pH 7 buffer solution.
Adjust the temperature compensator to the proper temperature.

100 wHy
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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.)

45 RECORDS
All results are to be recorded in the fleld logbook.
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1.0 QOBJECTIVE

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

conductancae.

20 APPLICABI

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

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, | 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 is a numerical expression of the ability of a water sample to carry an
electric current. This vaiue 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 ions, their valences, and their
actual and relative concentrations affect conductivity.

An aqueous system containing ions will conduct an electric current. In a direct-
current field, the positive ions migrate toward the negative electrode, while the _
negatively charged ions migrate toward the positive electrode. Most inorganic acids,
bases, and salts (such as hydrochioric acid, sodium carbonate, and sodium
chioride) are relatively good conductors.

100 WHH
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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 poorty, it at all.

4.1 RESPONSIBI

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 responsibie for taking the conductance measurement and for
recording and reporting the resuits.
42 EQUIPMENT
The following equipment is needed for taking specific conductance measurements:
1. YSI Modei 33 portable conductivity meter or equivalent
2. Probe for above meter

43 CALIBRATI

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 ovemnight. If this is not possible due to
fieid conditions, immerse the electrode for at least an hour before use.

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

4. Read and record the results. Adjust the temperature setting to the
sample temperature.
It the specific conductance measurements become erratic or inspection shows that
any of the platinum black has flaked off the electrode, replatinization of the electrode
is necessary. See the manufacturer's instruction for details.

100  WHH
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Note that specific conductance is occasionally reported at temperatures other than
ambient.

45 RECORDS .
All results are to be recorded in the field logbook.

T00  WHD
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M
1.0 QBJECTIVE

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

20 LIMITATION

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

3.0 DEFINITION

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 onsite 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 sites. Refersnce is made to other descriptive or instructional documents

as appropriate.
4.1 SAMPLING RESP B8l

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

100 WHD
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42 SAMPLIN IPM

Typical equigmem uged 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.

43 SAMPLING METHODS

4.3.1 Environmental Samples
Al

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 radiocactivity must be repeated to confirm
previous findings. These surveys are to be repeated periodically, as specified in the
sampling plan.

Syrface Water

Collecting a representative sample from surface water is difficult but not impossible.
Samples shouid be collected near the shore unless boats are feasible and permitted.
A small container or dipper attached to a pole is used to obtain the sampies.
Samples from various locations and depths shouid be composited; otherwise,
separate samples will have to be collected. Approximate sampling points shouid 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 fleld
logbook, on the chain-of-custody form, and on the sample log sheet.

2. Take samples near the shore of the water body and transfer them to
appropriate botties. See Table 6-3.

3. Secure the lid of sach sampie bottie and attach a label containing sample
identification, number, and date. Securely tape the id to the bottle; then
date and initial the tape.

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

Explosive
atmosphere

Oxygen-dificient
atncsphere

Toxic atmosphere

Radicactivity

TABLE 6&-1

INSTRUMENTATION FOR AIR MONITORING

--2irect Reading

Combustible gas

indicator

Cxygen meter

Photoionization
detector, flame
ionization de~-
tector with gas
chromatography
option, colori-
matric tubes

Radiation survey
maters {(Geiger-
Musller), pas-
sive monitors

Instrument

Type/Name

ENMET CGS-80
Tritector

ENMET CGS-80
Tritector

HNU-PI-101,
OVA=Century,
OVA 128,
Drager,
Bendix ’

Eberline,
Victoreen

Collection Media

Not used

Not used

Sampling pumps in
conjunction with
gas chromato-
graph, absorption
tubes, filters,
impingezs

Dosimeters, film

badges

TO0 WHD
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TABLE 6-2

SOLID AND LIQUID SAMPLING EQUIPMENT

Sampler Applications Limitations
© Liquids, slurriss Not for wastes containing ketones,
nitrobenzene, dimethylformamide,

mesityl oxide, tetrahydrofuran, or

Plastic®
zAany common solvents such as

acetone.
Not for wastes containing hydro-
fluoric acid and concentrated
alkali solutions.
Pumps, tailers Wells Pump may be used for precleaning
: well. Power or gas scurces re-
quired. Bailers are slowver than
pumps, require no tubing.
Cannot be used to collect samples

Liquids, sludges
beyond 12 ft.
Requires large amounts of disposable

pnd (dip)
a
: sampler
Manual hand pump Liquids
tubing; cannot be used when tubing
is not compatible with material.
Difficult to use with very viscous
Exterior of sample

Glass tubls‘

Weighted bottle Liquids
sampler liquids.
bottle is expcosed to hazardcus
‘ materials.

Buckets Streams, ponds Restricted to onshore sampling,

Grain sampler Granular solids Limited application for sampling
moist and sticky solids with a
diameter of 1/4 in.

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

Trovcl/icoop/ Solids, soil Not applicable to sampling docpgt

spoon than 3 in. Difficult to obtain
reporducible mass of samples.
Wisk pile sampler Loose solids Not applicable to sampling solid
wastes vith dimensions greater
than half the diameter of the

sampling tube.
Does not collect undisturbed core

Soil auger Soil deeper than
(manual) 3 to 4 in. sample.

‘Rncounnndod davices.
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Type o:
Sample

CC ad CC/MS
organics
Extractadles
VOAs

Inorganies

Cenerael
chemistry

€o0/T0C

Cyanide

011 and grease

nenols

Sulfides

CC ang CC/MS
organics

tnorgenics

-]
Concentretion

Low

Medfum and Migh
Low

Medium
High

Lom
Medium
Migh
Low
Medium
Heh

TABLE 6-)

Samole
Container
.

1.2 gal glass
40-ml glass
ampyle
8-0z2 glass
l=1fter
polyethyiene
8-0z glass
8-0z glass
tel{cor
polyehtylens
1elitor
polyehtylene
1/2=1iter
polyethylene
1=1iter
glass
1=11ter
polyethylene

1/2=1{ter
glass

Soils/Selids

-0z gless
de0z glass
§-0z glass
&=02 glass
4-0z2 glass
S§-0z glass

CONTAINER AND PRESERVATION REQU!IREMENTS
M

Semple
Size

1 gal
80 ml

& to 6 o2
telicer’

& o2
s o2
1 liter

0.5 liter
pH <2
0.3 1 't.'

1.0 liter

1.0 liter

0.5 liter

€ oz
Yoz
s o2
302
3oz
4 o2

‘c . ges chromotagraphy; MS = mass spectroscopy} COD/TOC = Chemical Qxygen
Demand/Total Organiec Cardon,
Low = sample contains less than 10 ppm of any single contaminent; medium ®
sample containg betmeen 10 pom and 13 percent of any one contaminant; high @

sample containg grestar than 15 percent of any one contaminant,

See NEIC requirements in NEIC Denver's Enforcement Considerations for

Apf“ 1980.

Evaluations of Uncontrolled Hazardous Waste Dis

sal Sites

Contractors,

Preservatives

lce
Ice

None
neic®

None
None
None

sto‘ to

NeOH to ph
212

H.S0 ¢o

&
znﬂ «

1 ¢g/1iter of
copper
sulfate
M. PO to
oA <8

2-al of 2N zine
acetate
solytion/liter

R
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\

5. Carefully pack samples. Custody-seal the shipping package.
Ground Water

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

TO0 WHD
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Waste Site Name

WELL-MONITORING DATA SHEET

Anal?zc for:

Waste Site location

Well I.D. Number

Sampler

Date and Tinme

Sample I.D. Number

Well Depth

Water Depth

Casing Size

Volume Bailed

Racharge Wait

Depth Sazmpled

Sanple Method

Vacuum
Bailer
Pressure
Other

Sample Temperature

Preservation Method

Cbservations

Figure 6-1

Example of Well-Monitoring Data Sheet

100 WHD
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“

information includes:

Weil locations

Waell radius or diameter
Depth to water level
Total well depth
Amount of water in well

hhoOPN~

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 weil 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 bottomn 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=314 n

where

V = volume

r = radius
h = standing water height as determined from drilling logs and

actual measurement.

For exampie, a 30-ft drilled well 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
submerged casing volume (in cubic centimeters and liters)

= [3.14(2.42)%305
= 5609 cm® or 5.8 liters

TO0  WHD
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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.)

When the well has recharged sufficiently, remove enough water to fill alf
sample bottles in accordance with Table 6-3. Add preservatives where
required. In the event that recovery time of the well is very siow (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. ¥ the well is incapable of producing a
sufficient volume of sample at any time, take the largest quantity available
and record in the logbook.

Label, tag, and number the sample bottle. Tape the lid on securely and
mark the tape with the date and the collector’s initials.

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

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

Hydrants or Pumped Wells. Sampling from hydrants or pumped wells such as
domestic wells requires a modified procedure. The weil must be flushed by running
the water for § minutes through the tap nearest the well. Take the sample from the
continuously running tap sfter the 5-minute period. More detailed procedures can
be found in Guidedine 1.

Follow the steps above for entering information, packing, preserving, labeling, and

marking.
Soils

Environmental soi sampling is generally performed off the site. The sampler to be
used is dependent on the parameters to be analyzed, sal type, depth of sample

desired, and homogeneity of soil.

TOO0  WHD
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e ————————

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 9. 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 properly filled out

and enclosed or attached.

lud an im

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

may be used.

1. Collect at least three small, equal-sized sampies for several points along

the sludge or sediment deposition area. lfpossiblo.markmeloaﬁoq
wiﬂwanumb«odstakoandbcattmphpohuoqaskctdwofmem.

Deposit sample portions in a clean, 1/2-gal composite.

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

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

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

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

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

Pack the samples for shipping. Attach a custody seal to the shipping
package. Make certain that chain-of-custody forms are property filled out

and enclosed or attached.
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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
onsite lagoons or ponds, the steps outlined above for environmental sampiing
should be followed. Added safety precautions, such as lfelines, 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 shouid 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 it 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 siowly 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 piace disposable sampling equipment in a drum that was
sampled before ressaling t. Separately labeled drums may be used as receptacles
for contaminated sampiing equipment as long as compatibility of the wastes is
ensured.

The following procedures are used to obtain samples from drums:

1. Rocordanymaddngs.spociddrunconcﬁtiom.mdtypodoponinghmo
ﬁeldlogbook.onﬂnsamplologshoot.md,lator.onﬂudpn—of-
custody form. Locate the general area on a sketch of the site.
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Stencil an identitying number on the drums and record in logbook.
Consult the sampling plan for identifications.

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

Using a nonsparking bung wrench or a remote-controlied 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 nonsparking tool. Set the lid and samp ring aside.

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 clean scoop or a small shove.).

Deliver 100 to 250 ml of the sample (the sampling plan will specity the
amount) to a clean, 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,

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, t may be broken and left inside
the drum being sampied.

Replace the cap on the sample jar; label, date, and number the jar.
Record all information on the chain-of-custody form, sample log sheet,
sample tag, and fleid logbook. The sample jar numbers and dates must
match those recorded on all forms.

Securs the sample container lid with heavy-duty tape. Date and sign the
tape.

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

Carefully pack samples. The finished package will be padiocked or
custody-sealed for shipment to the laboratory. The preferred procodu'ro
includes the use of a custody seal wrapped across filament tape that is

100  WH)
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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 flament tape or breaking the seal
to unwrap the tape. The seal is signed before the package is shipped.

.

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 vaive types, and
approximate size in gallons in the field logbook, on the chain-of-custody
form, and on the sample log sheet. Note the tank location on the site
sketch.

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

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

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

Secure the jar id and label, date, and number the jar as above. Securely
tape the d to the jar; date and initial the tape.

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

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

Clean any nondisposable samplingoquipmontandcﬁsmddoaning
solvents and materials in a metal drum. Wipe up any spills and place
rags or paper toweis in the metal drum for later disposal.

TO0 WHD
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\
Solid Waste Piles

Piles of waste usually vary in size and composition. Use SCOOpPS or trowels to obtain

small discrete samples of homogenecous piles. Layered (nonhomogeneous) piles
require the use of tube samplers or triers to obtain cross-sectiondl 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.

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

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

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

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 basic steps are

listed below.

1.

2

Insert a sampler into the pile at a 0- to 45-degree angle from the
horizontal to minimize spillage.

Rotate the sampier once or twice to cut a core of waste material. Rotate
the grain sampie inner tube to the open position and then shake the
sampiler a few times to allow the material to enter the open sits.

Movomosampbrimopos'iﬁonwiﬂ\slotsupward(grahsampl«dosed)
and slowly withdraw it from the pile.

Transfer 100 to 200 g of sampile into a 250-mi container with the aid of a

spatula or brush. Attach 8 label identification number and tag. Record all

necossaryinfonnaﬁonhmoﬂoldlogbookandonﬂnsamphlogshm
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Store the sampler in a plastic bag untii decontamination or disposal.

5.
Tape the lid on the sample bottle securely and mark the tape with

6.
the date and the sample collector's initials.

Pack sample for shipping. Attach a custody seal to tt;o 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 thoss for collecting

environmental soil samples.
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T ———————————
ludges and Sedim )

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 fieid.

- 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 Logbook

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 fiekd personnel (including those collecting sampiles). The Project Manager
(or his designee) numbers all logbooks and records their transfer to other individuals
as necessary. All project logbooks are to be turned over to the Project Manager
and to a central fie at the completion of the particular fleid activity.

4.42 Field Dats Records

Field data records may inciude sample log sheets, tables of contents for sample iog
sheet notebooks, and any other data records that the Project Managerortaslg
leader may designate for use in field data collection. The exact forms used wil

depend on the scope of the project and the situations presented.
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4.4.3 Sample Log Sheet

A sample log sheet is a notebook page 8.5 by 11 in. that is used to record
specified types of data while sampiing. 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.

444 Table of e for Samp! h N

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. Figure
-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. '

445 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 Malcoim Pirnie sample identification label.

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

4.48 Chain-of-Custody 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 chain-of-custody are given in SOP#2

447 Custody Seal

Awstodysoalisasmanpap«labdwimblacklcmrhgonmadmlyobaddng.
Figure 6-5 is an example of and EPA custody seal. Thoa;stgdysodnpanofmo
chain-of-custodyprocessandisusodtoprwomtampodngmmmplesaﬁ«mey
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have been collected in the fieid. 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
hotoqra

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, site 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, fims, fiters, and other image-
enhancement techniques must be noted in the logbook. If possible, such
techniques should be avoided, since they can adversasly affect the admissibility 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 deveioped, the slides or photographic
prints shall be serially numbered and labeled according to the logbook descriptions.
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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 LIMITATION

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

éascading 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 (potentiometric) surface — A surface which is defined by the levels to
which water will rise in cased wells which penetrate a confined or artesian aquifer.

4.0 GUIDELINES

4.1 Genera

In measuring ground-water leveis, there shouid be a clearly ostabﬁghed reference
point of known elevation, which is normally the top of the well casing. The fieid
notes recorded should clearly 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 shouid also be recorded.

Information related to precipttation 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 shouid be recorded along with the name of the individual who has
read th ground-water monitoring well.

Readings should be taken regularly, as required by the site geclogist. 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.

42 SPECIFIC GROUND-WATER LEVEL MEASURING TECHNIQUES

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 disacvantages of each technique. An effective technique should be
selected for the particular site conditions by the onsite geohydrologist.

Procedure
1.  Check operation of equipment above ground.

2.  Record well number, top of casing elevation and surface elevation if
available. Water leveis should be taken from top of the still protective
casing or a 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.

100 WHD

€610



Ground Water Level Measurement Standard Operating Procedure 7
Page 3 of §
Date: September 8, 1986

4. Record the time and day of the measurement.

5. Many water level measuring devices have marked metal or plastic bands
clamped 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 inciude 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 n -~ A A bell or cup shaped weight that is hollow on the
bottom is attached to a measuring tape and lowered into the well. A "plopping* or
"popping” sound is made when the weight strikes the surface of the water. An
accurate reading can be determined by lifting and lowering the weight in short
strokes, and reading the tape when the weight barely strikes the water.

Electric Water Level indicatorg ~ 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 closed and a meter, light, and/or buzzer attached to th
spool will signal the contact. Pen light 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 difficuit. The electric tapes generally are
marked at 5-ft intervals with clamped-on metal bands. Bcforolow‘nuhgmoprobo
into the well, the circuitry can be checked by dipping the probe in water and
observing the indicator. The probe should be lowered siowly into the well. The
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electric tape is marked at the measuring point whers contact with 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 eletromechanically 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 clock 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, bottied 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 (R of water for 1 psi) equals the length infeet of submerged air
ine. The depth to water below the center of of the pressure gauge can be
calculated by subtracting the length of air line below the water surface from the total
length of the air line.

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

Pressure Transducer — Pressure transducers measure the pressure of water on the
transducer. The transducer is lowered into a well or borehole below the water. The
transducer is wired into a recorder at the surface to record changes in water level

with time. The recorder digitizes the information and can transter the information to
a compute for evaluation. mwmuoumswdbomwibfatodm
another water level measurement technique to ensure accuracy. This technique is

voryuseﬁlforhydrauliccondueﬁvﬂytuﬁnghh&ghlyp«moabhmateddmro
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repeated accurate water level measurements are required in a very short period of
time.

Borehole Geophysics ~ 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. R 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 Figure 7-1, shouid be filled out
for each round of water level measurements at a site. all 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. It is important to note weather conditions on the form, as changes
in barometric pressure will affect the water level within the well.

4.3 SPECIFIC QUALITY CONTROL PROCEDURES

All devices used to measure ground-water leveis shall be calibrated against the invar
steel surveyor’s chain. These devices shall be calibrated to 0.05-ft accuracy
periodically. Befors each use, these devices shall be prepared according to the
manufacturer's instructions (i appropriate) and checked for obvious damage. Al
calibration and maintenance data shall be recorded in a logbook. Al ground-water
level measurement devices must be cleaned before and after each use to prevent
cross contamination of weils. A water level indicator calibration sheet shouid be
completed after each time the measuring device is checked. A water level indicator
calibration form is shown in Figure 7-2. The "actual reading” column on the sheet is
the actual length of the interval from the end of the indicator to the appropriate
marked depth interval. in many cases, these measurements are cifferent, as the
water level measuring device is connected to the end of the measuring tape or line,

and may extend beyond *0" ft on the measuring line.
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FIGURE 7-1

GROUND ~WATER LEVEL MEASUREMENT SHEE?

Project Name ‘ Local Municipality

Project No. : County *
‘Personnel : State
Date

Weather Conditions

Temperature Range ’ Equipment No.

Preceipitation ' - Equipnent Name

Barometric P:islu:. Latest Calibratiocn Date

Water Level
A Elevation of Indicator Adjusted Ground-water
Piezometer . Date/ Reference Point Reading Depth Elevation
No. Tine (Fe) (Pe) (re) (re)
¥
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FIGURE 7-2

WATER LEVEL INDICATOR CALIBRATION

Project Name

R
Project No. Date .
Equipment Neo. Last Calibration
Equipzent Name ’ Calibration Period

Watar lLavel .
Indicator Marking Actual Reading*
(Ft) : (Fe)

CLOWLOLMOWMOWLMOWVLOWLO WO
* & o o o @ . .

L
0000000000000 000000

:8::4D~4-Jaum|atnana»uana:n:»nw

@
[T ]
o

o

100.0

*NOTE: Record readings to the nearest 0.05 ft.
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\

1.0 QBJECTIVE

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

L

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.

20 LIMITATION

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

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 GUIDELINES
4.1 GENERAL

The primary consideration is t0 obtain a representative sample of the ground water
body by guarding against mixing the sample with stagnant (standing) water in the
well casing. In a nonpumping well, there will be littie or no vertical mixing of the
water, and stratification will occur. The well water in the screened section will mix
with the ground water due to normal flow patterns, but the well water above the
screened section will remain isolated and become stagnant. Persons sampling
should realize that stagnant water may contain foreign material inadvertently or
deliberately introduced from the surface, resulting in urvepresentative data and
misleading interpretation of the same.

100  WHO
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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.

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 fairty rapid and
time allows, evacuation of more than one volume of water is preferred.

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 wil be representative of the ground-water body at that time.
The sampie can then be collected directly from the pump discharge
line.

b. The inlet ine of the sampling pump (or the submersible pump itself)
shouid be placed near the bottom of the screen section,
approximately one weil volume of water shouid be pumped at the
well's recovery rate and the sample collected directly from the
discharge fne.

A nonrepresentative sampie can also result from excessive ptopgmpingof
the monitoring well. Stratification of the leachate concentrations 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
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increase the contaminant concentrations from what is representative of the
sampling point of interest.

42 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 fim;
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-iift apparatus (compressor and tubing) where
applicable.

b. Deep-well pumps—-Submersible pump and electrical power generat-
ing unit on air-ift apparatus where applicable.

4. Bailers and monofilament line with tripod-pully assembly (if necessary).
Ballers shall be used to obtain sampies from shallow and deep ground-
water welils.

5. Pais—-Plastic, graduated.
6. Decontamination solutions—Distilled water, alconox, methanol.

Sample withdrawal methods require the use of pumps, compressed air, bailers, and
samplers. Ideally, sample withdrawal equipment shoukd be compietely inert;
economical to manufacture; easily cleaned, amw.mm;mmm.a
remote sites in the absence of powder resources; and capablo of delivering variable
rates for well flushing and sample coflection. The sample withdrawal equipment
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”2?@! VA RAmg, S W CIUROWIAGR 20 50338 faAMMAL W SRR
PROJECT # OATE
PRQOJELT NAME SAMPLESS

SITE LOCATION

SAMPLE .COLL.ECTION LOGS ( WELLS )

WELLID » OATE:
TIME START :
TIME FINISH

WELL EVACUATION DEVICE :

SAMPLE COLLECTION DEVICE :

OEPTH TO WATER ( FT. FROM TOC ) =

WELL OEPTH (FT. FROM TOC) " -

HEIGHT OF WATER IN WELL -

ONE WELL VOLUME ( GALLONS ) .

VOLUME WATER REMOVED(GALLONS) S

SAMPLE APPEARANCE :

FIELD PARAMETERS FIRST SECOND THIRD FOURTH FiFTH

SAMPLES COLLECTED ( PARAMETERS AND PRESERVATIONS ) ¢

WEATHER CONOITIONS :

OTHER NOTES :

CASING DIAMETER ( IN. )

1.28
1.30
2
2.5
3

[ - o

CASING VOLUME ( GALLONS/LINEAR FT.)

077

1087
. 1023
2431
3682
.4929

100 WHO

2020



Ground-Water Well Sampling Standard Operating Procedure 8
Page 4 of 10
Date: May 20, 1986

m

(evacuation devices) most commonly used is discussed in Section 4.4.1 below.
43 CALCULATIONS OF WELL VOLUME
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).

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 galions (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 QF STATIC WATER (PURGING)

The amount of using a well receives prior to sample collection depends on the
intent of the monitoring program as well as the hydrogeciogic 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 well 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 well
be pumped enought to remove the stagnant water but not enough to induce flow
from other areas. Generally four to six well 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.
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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

Unitati

- time consuming to flush well of stagnant water

- transfer of sampie may cause aeration
Suction Pumpe
There are may different types of suction pumpe such as centrifugal, peristatic,
diaphragm, and pitcher pumps. Diaphragm pumps can be used for well evacuation
at a fast pumping rate and sampling at a low pumping rate. The peristaltic pump is
abwvdumpumpmatusesronmmsquouoﬂeﬁblomm?omm.
Thiswbingcanbododcatodtoawﬂwprwunmwmaﬁm. Peristaltic
pumps, however, require a power source. The pitcher pump is a8 common farm

hand-pump.
Advantages
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- portable, inexpensive, readily available

Limitations
restricted to areas with water levels within 20 to 25 #t of the ground

surface ‘
vacuum can cause loss of dissolved gases and volatile organics

Gas-Lit 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 Pumps

There are now many types of pumps which can be considered submersible; that is,
they take in water and push the sampie 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 impetller. Industry is now concentrating on the manufacture of
wells with water leveis below 20 to 25 ft.

devices to obtain samples in 2-in. diameter

Advantages ,
- portable and readily available

construction materials to match parameters of interest

available for 2-in. diameter welis
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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

consuftation 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 B

7. Ust of team members

8. List of observers

9. List of contacts

10. Other information, such as th necessity for a warrant, or permission of
entry and for spiit sampies

4.5.2 General Sampling Rules

if the samples must be filtered, the appropriate chemical preservatives are to be
added as soon as possible.
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Recommended sample containers should be used.

Samples of organic analysis should be kept refrigerated or or ice 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 clean
equipment, sound well for total depth and water level; then calculate the
fluid volume in the casing.

2. Determine depth to main point of screen or well 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 t0 a short distance below
the water level and begin water removal. Collect or dispose of purged
water in an acceptable manner. Lower purging device, as required, to
maintain submergencs.

5. prumping.musurowatirlovolwihmobdrlcmd«huﬁfum
drawdown increments of 15- to 30-second intervals. ¥ bailing, measure
water leveis as needed for a good record.*

6. Measure rate of discharge frequently. Abuck«apdstopwﬂd‘nmmost
commnlyusod;mtodmlquuiruudowngpupnmoaaymomods
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10.

11.

12.

or constructing weir boxes.

Observe peristaltic or vacuum pump intake for degassing "bubbles.
if bubbles are abundant and the intake is fully submerged, these devices
may not be suitabie for collecting samples for volatile organics.

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

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

(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
below the packer (whichever is greater) before sampling. Packers should
always be tested in a casing section above ground to determine proper
inflation pressures for good sealing.

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

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 sampiing program will determine the quantity and
preservation needed for each group of constituents. Sampie preservation is not
completed and may not be possible for some parameters. This may require feid
anatysisforp&&.doctricdaddiﬂon.nﬁig«aﬁon.wfrm. Thousod‘
preservatives retards both biological activity and the hydrolysis of some cmstrtugnu
and also reduces volatility. A list of perservatives and effects is presented in

Table 8-2.

Somoparametmrequinspoddpusuvaﬁon.sudwncyﬁd«andph«nb_.
Table 8-3 illustrates the quantities and preservation methods for the 129 priority
poliutants identified by the EPA.

4.6 DECONTAMINATION
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TABLE 8-2

SAMPLE PRESERVATION METRODS

*

~ Preservative Action Applicability

gch,z Bactarial- inhibjitor Nitrogen forms, phosphorous
forms

Acid (HNOJ) Metals solvent, Matals

prevents precipitation

Acid (azso‘) Bacterial inhibitor Ozganic samples (CCD, oil
and grease, organic
carbon)

Salt formatian with Ammonia, amines

organic bases

Alkali (NaOH) salt formation with

Cyanides, organic acids
volatile compounds

Reafrigeration Bacterial inhibitor Acidity-alkalinity, organic

saterisl, 30D, coler,
ordor, organic P, organic
N, cacbon, ete.;
biclogical organisas
(coliform, ete.)

100 WHD

0120

IRNI '



Ground-Water Well Sampling

Page 11 of 11

Disk MINN3 Date: May 20, 1986

TABLE 8-3
SAMPLE REQUIREMENTS FOR THE 129 PRIORITY POLLUTANTS

Ext:actablo.o:qanics

1. Fill l-qgal bottle.

2. Cool and maintain sample at 4°C,
Matals

1. [Fill l-qt bottle.

2. Adjust to pH of 2 with HNOJ.

3. Cool and maintain sample at 4°C.

Volatile Organic Analysis (VOA or purgable organics)

l. Fill two newv and cleaned 40ml vials.

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

3. If wasts stream contains residual chlorine, collect five vials.

. Preserve two with either sodium bisulfats or sodium thiosulfatas.

These vials vill be specially marked, and the praservative will
then have been added in the lab.

4. Wrap in waterproof packing; cool and maintain at 40°C.

All Cyanides

1. P41l a 1-qt cubitainer (polyethylene bottle).

2. Test for chlorine wvith potassium iodide (KI) starch paper.

3. 1f paper color is unchanged, go to step S.

4.  If paper turns blue, add ascorbic acid until paper no longer
turns blue.

S. Add an additional 0.6 g ascorbic acid (premeasursd in a vial).

IRNI
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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 alconox 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.
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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 Pl 101 Photoionization detector.*

2.0 LIMITATIONS

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

3.0 PRER |

None.

4.0 GUIDELINES

- 4.1 PERSONNEL

The HNu Photoionizer Model Pl 101 is extremely simpie to operate. However, since
the interpretation of its readings is often complex, personnel with specialized training
and/or knowiedge in its operation must be present to evaluate the data obtained

-from it

4.2 INSTRUM

421 Specifications

Range: 0.1 to 2000 ppm (benzene); linear range: 0.1 to 600 ppm
Sensitivity: 0 to 2 ppm, maximum for 100 division scale
Response time: 3 seconds to 90 percent full scale

Operating temperature: Ambient to 40 C

Operating humidity: To 95 percent relative humidity

422 Description

The unit consists of a Readout/Control Assembly and a Sensor/Probe. .Tr.\e Probe
oonnecamaeadouﬂConudAssunblywaanmwdandmpm]adqhom
panel mounted). The Sensor/Probe can be disassembiled and stored in the

instrument's cover (see Figure 11-1).

Lo ol o4 L A
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423 Controls

*These guidelines are adapted from EIT Operation and Field Manual, HNy Systems
n m

P! 101 Photoionizati t A-1 rgani
Vapor Analyzer, Ecology and Environment, inc., 1982.

Following are the controls on the Readout/Control Assembly (refer to Figure 1I-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 zerces the instrument.

3. SPAN potentiometer: increases or decreases the sensitivity of the
instrument with respect to fuil-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 VOC to drive recorder.

4.2.4 Battery Charging

To charge the battery, plug the charger into the jack on th side of the instrument
case. The battery is fully charges after 14 hours of charging. Disconnect 120 VAC
power before disconnecting the charger plug. A full charge provides about 10
continuous hours of operation. The instrument will always be left on charge when
not in use.
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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 # is inadvertently 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.

425 Qperation
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. Hoid 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 viclet-colored giow 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 gently blow into
the probe. There shouid be a 1 to 2 ppm deflection.

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

4.3 INSTRUMENT SPAN

The SPAN potentiometer incresses or decreases the sensitivity of the instrument.
(Counter-clockwise rotation increases the sensitivity.) At there recommended span
setting of 9.8, it quantitatively response to benzene, i benzene is the sole chemical
species present. At this setting it will also respond, but not quantitatively, to al
molecules with an IP of less than the energy of the UV lamp. The response to a
molecule other than benzene (nmos.aamng)maybogrut«?rbummaof
benzene (on a volume/volume basis), depondlngonmomolowlutyqoand_
structure. If a quantitative response to a specific chemical compound is desired,
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then the instrument span must be calibrated with that compound.

4.4 IONIZATION P

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. -

45 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 is drawn into the instrument and the SPAN
potentiometer is adjusted until the instrument 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 cleaning
or, if that does not eliminate the deviation, the unit needs servicing. Routine
calibration performed prior to each fieid use serves as an operational check to
ensure that the instrument is responding properly. Records of routine calibration
should be placed on file.

46 DATA

Any quantitative data obtained with the HNu must be reported as the equivalent
value of its span gas. That is, with the span set to 9.8, a reading of 20 ppm would
be reported as "20 ppm, benzene equivalent, span = 9.8." if a span setting of other
than 9.8 is used, the data must be referenced to that particular span or
calibration gas.

4.7 MAINTENANCE
The following subsections describe the minimum routine maintenance necessary.

The instrument contains only one Moving part and consumes NO gases Of reagents.

4.7.1 Cleaning UV Light Source Window
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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. TumhohmctionswitmtomoOFFposiﬁonandcﬁscénnoctmo
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 shell in the other and gently puil to
separate the end cap and lamp housing from the she.

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 doesn't fall out of the end cap and the lamp
doesn't siide out of the lamp housing. Turn the end cap over in your

hand and tap on the top of it; the ion chamber should fall 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, reassembie 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
propertly aligned.

7. Replace the exhaust screw.
Figure 11-3 shows the component parts of the Probe Assembly.

4.7.2 "Fogqing" of UV Light Source Window
Duﬁngcoldwoamerop«aﬁom.condomaﬁonmayformonhwnhtsourco
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window, resulting in reduced levels of response. In this case, remove the lamp to
clear 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. (See the resource list at the end of the manual

for the address and telephone number.)

49 SAFETY AND SHIPPING

The HNu can be carried only any aircraft as luggage; however, do not check it
uniess it has been carefully packaged. Commercial airlines will 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 couid be an ignition
sourcs.

4.10 GENERAL FIELD APPLICATIONS

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

O

y
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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 (..e., oxygen meter,
explosimeter, radiation survey equipment, and Draeger tubes). The HNu does not
replace any of these pieces of equipment. Onco 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.

Pr rati

The HNu can be prepared for onsite 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 Assembly. Care should be taken to avoid covering the air
sample inlet. Before anyone crosses the hot line, a background reading shoulid be |
taken and recorded. Initial operation shouid take place with th function switch set

on he 0 to 20 ppm range.

Operation

Onsite air characterization is carried out is a manner similar to that described in the
guidelines for using the OVA. The function switch shouki remain set on the 0 to 20
ppm range, with changes made to the less sensitive ranges as site conditions
dictate. |

Use of the 11.7 eV and 10.2 e/V Sensor/Probe Assembiies

The initial survey shouid be made with the 10.2 eV Sensor/Probe Assembly.

Although the 11.7 eV assembly detects a greater variety of compounds, its operating
life is considerably less than that of the 10.2 eV. If significant readings are noted at
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various site locations, the 10.2 eV unit can be exchanged at the hot line 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 differences 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 procedures are the same as outiine for the OVA.

ata Evalyati
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.

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

1. The lower limit of detection for the instrument is approximately 1 ppm.
Some air contaminants have lower odor threshoids than 1 ppm.

2.  Further site work is necessary before decisions can be made about the

Ievddrospiratoryprotodon.
3.  Since the HNu operates on the principle of photoionization, variations in
oxygen concentrations will not affect detector operations. §
4. Since the HNu does not respond to methane, an explosimeter and o

oxygen meter should be used on initial site entry or in areas where
potonbaﬂyoxplosmconcontaﬂomdmoﬂwmcajdmnum. o
N
W

5. The “capture velocity” of the HNu is less than that of the OVA. This
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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
increass the capture velocity is currently being evaluated.

6. When the air temperature is beiow 40 F, fogging of th.o UV lamp source
may occur reducing response (see Section 4.9.2).

7. A relative humidity higher than 95 percent will cause inaccurate and
unstable responses.
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4.10.2 [dentification of Potential Sampling Points

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 shouid 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 is 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 may provide an indication that the
contents are volatile, depending on the length of time that the containers have been
exposed to weathering, dilution, ete.

CAUTION: Avoid inadvertent immersion of the probe into the container
contents, Should this happen, shut down the instrument immediately
and take it offsite for immediate cleaning.

Sail

A "quick-and-dirty" identification of potential subsurface soll sampling points can be

made by using a shovel to dig shaliow holes and placing the probe of the HNu into
the hole to detect the presence of spilled, leaked, or discharged volatile organics. A
scaled-up version of this technique could involve the use of a backhole to excavate
test pits. This technique is a relatively fast and inexpensive way to track subsurface
contaminant migration without actually installing bore holes and wells. '

An approach which is in the prototype phase of development is to drive a hollow
soil probe into the ground, use a portable vacuum pump to withdraw vapor from the
probe and take a reading with the HNu. In this way, t would be possibie to track
shaliow subsurface contamination with minimal disturbance and cost

mm:wm.mmmmmwwawmm.
that buried hazards do not exist Care should also be taken to avoid
clogging the instruments’ sampling probes.
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An intial site entry/ambient air characterization should have identified any areas on
the site where significant concentrations of contaminants were ndted. 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. (Meteorological 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 heip 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 leveis" for respiratory protection based upon HNu readings.

Even it HNu readings on the site do not exceed the recorded ambient background
level, other site information must aiso point to the absence of a respiratory hazard
before a decision can be made. Further, if subsequent site activity such as drum
sampling or removal or excavation may alter the air quality, additional monitoring

and respiratory protection will be required.

wom. Air-purifying respirators are permitted only when the contaminant idoqtities
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 HNy

O
Thus, if it is determined that a respiratory hazard exists at a site, an SCBA mustbe
o
O
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Sp:;iq applications may include monitoring for vapors or gases and/or actual field
analysis.

4.11.1 Monitoring

The use of the HNu for monitoring purposes involves simply focusing the site
ambient air characterization process on a specific activity. The objective is to ensure
that the personnel involved in the activity are not endangered by the changes in air
quality caused by the activity. The foliowing 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 experiencs.

Hydrogeologic 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 volatiles 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
directly at the top of the bore hole (drive ). As is the case with ambient air
monitoring, there can be no "action leveis® since the readings will be total concen-
trations. Project personnel must use their best professional judgment, incorporating
other conditions, in order to decide whether the use of SCBA is warranted or
whether engineering controls such as fans can be used to reduce the possibility of

exposure.

The HNu is well suited for this type of monitoring for several reasons. First, it wil
not respond to naturally occurring methane. Second, It is less cumbersome and
readily operated by a wider variety of personnel. Thlrd.lbomanHNuandmov.A
are available, the HNu can be used to monitor the driling operation while the OVA is
being used in an on-location laboratory

for field analysis. The probe of the HNu can aiso be used in the driling area to
"sniff* solid core samples as they are brought up in a spit-spoon sampler. Care
shouid 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 organics 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 offsite removal)

4.112 Fieid Analvsia

To a limited degree, the HNu can be used in the fleid to perform preliminary
analyses of various air, water, or soi samples. The data generated can be of
sbnmmmhmmmm.rmmmymmmwgﬂoa
reducing analytical costs, and selecting future sampiing locations. The following is a
limdsmdofmm.mlyﬁcdappﬂaﬂom:

1. Preliminary volatie organic analyses of soll, surface water, or ground-
water sampiles obtained during site inspections.
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2. Analysis of soil core samples for volatile organics during monitoring well
installations

3. Analysis of driling wash water samples during monitoring well installation
to prevent accidental contamination of clean wells -

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 SAM REENING WITH

Preliminary analysis for volatile organic compounds, or sampie 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, heiping to focus sampling efforts on
appropriate site areas, and reducing fleid and analytical costs.

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

The HNu may be used to determine the presence or absence of volatiles in soid or
ground-water sampies by using the following technique:

1. Coliect the soll or water sample in a glass container (volatile organics
analysis septum vial not needed) leaving a 25 percent headspace.

2. Shake water sampiles or allow soil samples to thermally equillbrate.
(Samples may also be warmed a water bath.)

Remove sample container cover and insert HNu probe extended into
headspace. Record reading.

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

1.

3.

No meter response in anyswitch position (including B{\TT CHK)

a. Broken meter movement
(1) Tip instrument rapidly from side to side. Meter needle should
move freely, and return to zero.
b. FElectrical connection to meter is broken

d.

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

Battery is completely dead.

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

i none of the above solves the problem, consult the factory.

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
tumed.

(@ Check components on back side of printed circuit board. Al
connections shouid be solid, and no wires shouid touch any

other object.
(3) Check all wires in readout for solid connections.

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

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

a. Check span setting for correct vaiue.
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
properly.

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 shieid. Consult the factory.
6. Instrument .responso is slow and/or ireproducible

a lndtcatorcomosonifbattu!chargoislow.

b. Indicator also comes of if ionization voltage is too high.

100 WHD
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Aftachment 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 line for

the 11.7-eV unit.

When significant differences between the two reading are noted, Tables A-1 through
A-13 can be consuited for the possibility of ruling out the presence or absence of
certain groups of contaminants on the basis of ionization potential. Quantification

identification is not possible
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Table A-1. Ionization Potentials (IP) of
Soze Atoms and Simple Molecules

Molecule IP (ev) Molecule I? (ev)
K 13.598 b 9.28
c 11.264 P 18.77
» 14.54 RCY 12.74
o 13.614 HBr 11.62
sy 8.149 RI 10.38
s 10.357 0 12.34
r . 17.42 €0, 13.79
c1 13.01 cos 11.18
Br ) 11.84 cs, 10.08
t 10.48 N30 12.50
B, 15.426 NOy 9.78
My 15.580 o3 12.80
0q 12.078 0 12.59
co 14.01 2, 10.46
- 15.13 .nzso 9.38
NO 9.25 nyTe 9.14
‘| 1.1 HCN 13.91
on 13.18 CaNN3 13.8
r; 15.7 ¥H, 10.18
c1, 11.48 cHy 9.840
8y 10.58 ™, 12.98
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Table A-2. Ionization Potantials (IP) of
Scme Paraffins and Cycloparaffins

Molecule P (ev)
Methane 12.98
Zthane 11.65.
Propane 11.07
n-butane 10.63
{i-butane 10.57
n-pantane 10.3%
i-pentane 10.32
2.2-dinothylp:op;no 10.39
n-hexane 10.18
2-zethylpentane 10.12
J=zethylpentane 10.08
2 ,2-dimethylbutane 10.06
2 ,3=diaethylbutane 10.02
n-hopgano 1o.oi
2,3 ,4=txrimethylpentane 9.86
Cyclopropane _ 10.06
Cyclopentane | 10.53
Cyclohexane 9.88
Methylcyclohexane 9.88
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Table A-). Ionization Potentials (IP) of

Some Alkyl Ralides

Molecule P (eV)
HC1 12.74
c1, 11.48
CH, 12.98
Methyl chloride 11.28
Dichleromethans 11.3%
Trichloromethane 11.42
T.trachicroncthano 11.47
gthyl chloride 10.98
1,2=-d4ichlorcethans 11.12
1-chloropropane ) 10.82
2-chloropropane 10.78
‘l.Z-chhloropropano - 10.87
1,3=-dichloropropane 10.88
I-chlote;utano 10.67
) ﬁ-chxctobptano 10.63
{echloro~-2-asthylpropane 10;66
Z-chloto-z-nothylpiopan. 10.61
BT 11.65
8ry 10.95
Methyl bromide 10.53
Dibromomethane 10.49
Tribrosomethane 10.51
}cxznzcx 10.77
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Table A-3. Ionization Potentilals (IP) of
Some Alkyl Halldes (Continued)

Molecule P (ev)
CHBr;CL 10.59
Ethyl bromide 10.29
1.1-d1bronocthqno 10.1§
1;btono-2-ch1c:oc:han¢ 10.61
CTy8ry 11.07
CH3CraCl (Genetron 101) 11.98
CFc1;Cr,Cl 11,99
CryCCly (Freon 113) 11.78
CTHBrCH,8r 10.7%
Cr,BrCH;Br 10.83
CP3CH, I - 10.00
. n=C3Pql 10.36
n-CyPCH 0L 11.84
n-:,t}::zx 9.96
1=bromopropane ‘10.10
2-bromopropane - 10.073
1 ,3=dibromopropane 10.07
I-b;;.obutano 10.1)
2-bromobutane 9.98
I-brono-i--othylpzopcno 10.09
2-bromo-2-methylpropane 9.99
t-bromopentane 10.10
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Table A=]. lonization Potentilals (IP) of
Some Alkyl Halides (Continued)

Moleculs

IP (ev)
94 10.38
I3 9.28
Methyl {odide . 9.54
Dilodonethane 9.34
Ethyl 1odide 9.33
t-iodopropane 9.26
2-1iodopropane 9.17
t={odobutane 9.21
2-1odobutane 9.09
1=iodo-2~-methylpropans 9.18
2-icdo=-2-methylpropane 5.02
" 1=iodopentane 9.19
ry . .15.7
w 13.77
Crcly (Treon 11) 11.77
crzc;; (Preon 12) 12.01
Cr3C1 (Freoa 1)) 12.9
CBC1r3 (Freon 22) 12.4%

TO0 WHD
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Table A-4. Ionization Potentials (IP) of
Aliphatic Alcchol, Ether, Thiol, and Sulfides

Moleculse P (ev)
H30 12.59 °
Methyl alcohol 10.89%
Ethyl alcohel 10.48
n=propyl alcohol 10.20 -
{-propyl alcchol 10.16
n-butyl alcohol 10.04
Dimethyl ;tPQr 10.00
Diethyl ether 9.%3
n-propyl ether ) 9.27
i-propyl ether 9.20
8 10.46
-Hcthanothlox 9.440
Ethanethiol 9.288
1-propanethiol 3;193
1-butanethiol 9.14
Dimethyl sulfide s.685
Ethyl sethyl sulfide 8.58
Diethyl sulfide 8.430
Di-n-propyl sulfide 8.30

6€20



Table A-S. lonization Potentials (IP) of
Scme Aliphatic Aldehydes and Ketonas

Molecule w(eV)
€05 13.79
Formaldehyde 10.87
Acetaldehyde 10.21
Propionaldehyde . 9.98
n-butyraldehyde 9.86
Isobutyraldehyda 9.74
n-valeraldehyde 9.82
Isovaloraldohydo- 9.7%
Acroln;a : t0.10
Crotonaldehyde .73
Benzaldehyde | - 9.5
Acetone 9.69
Methyl ethyl ketone 9.%9)
Mathyl n-propyl ketone 9.39
Methyl i-propyl katone 9.32
Diethyl ketone 9.32
Methyl a-butyl ketone 9.4
Methyl 1-butyl ketons . 9.30
3,3-dinethyl butanone 9.17
2-heptanone 92.23

100 WHD
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Table A-5. Ionization Potentlals (IP) of
Scme Alphatic Aldehydes and Ketones

(Continued)
Molecule IP(eV)
Cyclopentanone 9.26
Cycloho;anono 9.14
2,)-butanedione 9.23
8.87

2,4-pentanedione

Tb20
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Table A-6. Ionization Potentials (IP) of

Some Aliphatic Acids and Esters

Molaecule IP (ev)
@2 13.79
Toruic acid ll.O?
Acetic acid 10.37
Propilonic acid 10.24
a=bdutyric acid 10.16
Isobutyric acid 10.02
n-valeric acid 10.12
Methyl formate 10.515
Ethyl formate 10.61
n-propyl formate 10.354
n=-butyl formate 10.50
Tsobutyl formate B 10.46
Methyl acestates 10.27
Ethyl acetats 10.11
n;prcpyl acetate 16.04
Isopropyl acstate 9.99
n-butyl acetats 10.01
Isobutyl acetats 9.97
Sec-butyl acetate 9.91
Methyl propionate 10.18
gthyl ;:optcnato 10.00
Methyl n-butyrate 10.07
Methyl {sobutyrate 9.98

100 WHD
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Table A=7. lonization Potentials (IP) of
Some Aliphatic Aanines and Asides .

Molecule IP (eV)
NHy 10.15
Methyl amine 8.97
Ethyl cni;o 8.86
n-propyl aaine 8.78
i-propyl amine 8.72
n-butyl amine 8.7
{-butyl aamine 8.70
s=-butyl aaine 8.70
t-butyl aamine 8.64
Dimethyl aamine 8.24
Diethyl amine 8.0t
Di-n-propyl aamine 7.84
Di-1-propyl aaine 7.73
Di-n-butyl asine 7.69
Trimethyl amine 7.82
Triethyl amine 7.50
Tri-n-propyl aaine 7.23
Pormamide 10.23
_Acetaaide 9.77
N-aethyl acetamide 8.90
¥ ,N-dimethyl forsaamide 9.12

TOO0 WHD
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Table A-8. Ionization Potentials (1IP) of
Other Aliphatic Maleculea vith N Atoa

Molscule IP (eV)
N{tromethane 11.08

Nitroethane 10.88

1-nitropropane 10.81

2-nitropropane 10.71

:{e. | 3.9

Acetonitrile 12.22

Propienitrile 11.84
n-butyronitrile 11.67

Acrylonii:ilc 10.91

J-butene-nitrile 10.39

Ethyl nitrate 11.22

n-bropyl nitrate

Methyl thiocyanate 10 .089
Ethyl thiccyanate 9.89

Methyl ‘uothlocyuu.to 9.28

Ethyl isothiocyanate 9.14

100 WHOD
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Table A-9., Ionization Potentials (IP) of Some
Olefins, Cyclo-olefins, Polenes, Acetylenes

Molecule IP (eV)
Ethylsne 10.519
Propylenes 9.;3
i{=butene 9.58
2-me thylpropene 9.23
Trans-2-butene .13
Cis-2-butene 9.13
{=pentene 9.50
2-ncthy1-[-bu€cn. - 9.12
J-methyl-1=-butene 9.51
Jemethyl-2-butene 8.67
1=-hexene 9.46
1,3-butadiens 9.07
Isoprene 8.845
Cyclopentens 9.01
Cyclohexene §.943
{-pethylcyclohexene 8.91
C-etnylcyclohcxono 8.93
Cyclo-octatatraene 7.99
Acatylene 11.41
Propyne 10.36
{-butyne 10.18

T00  WHD
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Table A=10. Ionization Potentials (IP) of

Some Derivatives of Olefins

Molecule

-IP (eV)
Vinyl chloride 2.995
Cis-dichlorcethylene 9.6%
Trans-dichlorcoethylene 9.66
Trichloroethylens 9.435
Tetrachlorocethylene 9.32
Vipyl bromide 9.80
1,¢-dibromoethylene 9 .45
Tribromoethylene 9.£7
J=-c¢chloropropense 10.04
2 ,3=dichloropropene 9.82
{=bromopropene 9.30
J-bromopropens 9.7
cr?ccl-ccxcra 10.36
a-Cq Py CPuCrPy - 10 .48
Acrolein 10.10
Crotonaldehyde 9.73
Mesityl oxide 9.08
Vinyl smethyl ether 8.93
Allyl alcohel 9.67
vinyl acestate 9.19

TO0 WHD
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Table A-11. Ionizaticn Potentials (IP) of

Soze HReterocyclic Moleculaes

Molecule

. IP (ev)
Furan 8.49
2-zethyl furan 8.39
2-furaldehyde 9.21
Tetrahydrofuran 9.54
Dihydropyran 8.34
Tetrahydropyran 9.26
Thiophens 8.860
2-chlorothicphene 8.68
2-bromothicphene 8.61
Pyrrole _8.20
Pyridine 9.32
d-picoline 9.02
3=picoline 9.04
4-picoline 9.04
2,3=1utidine 8.85
2,4-1utidine 8.8s
2 ,6=1lutidine 8.83

100 WHI
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Table A=12. lonization Potentials (IP) of

Some Arcaatic Compounds

Moleacule IR (eV)
Benzenas 9.245
rolulnc. 8.82
Ethyl benzane 8.78
n-propyl benzene 8.72
{-propyl benzene 8.69
n-butyl benzene 8.69
s-butyl bonicnc - 8.68
t-butyl benzene 8.68
e~-xylene ’ 8.56
m-xylene 8.56
p-xylene 8.4493
Mesitylene .O.AO
Duzene 8.028
StyTane 8.47
a-aethyl styrene 8.9
Zthynylbenzene 8.913%
Napthalens 8.12
t{-asethylnapthalene 7.96
2-Iothylﬁap:halono 7.95%8%
Biphenyl 8.27
Pheneol 8.50
Anisole 8.22
Phenetole 8.13

100  WHD
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Table A=-12. Ionization Potantials (IP) of
Soze Aromatic Compounds (Continued)

Molecule IP (ev)
Banzaldshydse 9.%3
;cntophcnono 9.27
Benzenethiol 8.3]
Phenyl isocyanate 8.77
Phenyl isothiocyanate 8.520
Benzonitrile 9.708
Nitrobenzene 9.92
Aniline 7.70
rlua:o-b;nzunn 9.19%
Chloro-benzene 9.07
Bromo-benzsne 8.98
Iodo=benzane 8.7
o-dichlorobenzene 9.07
m-dichlorobenzene 9.12
p~dichlorobenzens - 8.94
t=-chlero=-2=-£fluorobenzens 9.133%
I-ehloro—i—!luotobon:ono 9.21
{=-bromo=-4-flucrobenzeans 8.99
o-fluorotoluene 8.918
a-fluorotoluene 8.915%
p-fluorotoluene 8.783%
o=-chlorotoluene 3.83
a~-chlorotoluene 8.83

100 WHD
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Table A=12. Ionization Potentials (IP) of
Some Aromatic Coapounds (Continued)

Molecule IP (eav)
p=chlorotolusne 8.70
o=bromotoluene 8.79
m-bromotolusne 8.81
p-bromotoluens 8.67
o=-icdotoluens 8.62
m-{odotoluene 8.61
p-1lcdotoluene 8.%50
Bonzotrifihorldo 9.68
- |
o=-fluorophenol 8.68

100  WHD
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Table A-13, Ionization Potentials (IP) of

Some Miscellaneous Molecules

Molecule

IP (av)
Ethylene oxide 10.?65
Propylene oxide 10.22
p=dioxane 9.13
Dimethoxymethane 10.00
Disthoxymethans 9.70
1 ,1=dimethoxyethane 9.63
Propiolactone 9.70
Methyl disulfide a.(s
Ethyl disulfide ‘ 8.27
Diethyl sulfite 9.68
Thiolacetic acid - 10.00
Acctyi chloride 11.02
Acetyl bromide 10.5%
Cyclo=CgHy1CPy 10.4‘
(n=C3Py)(CA3)C=0 10.58
triehlqyovtuylatlano 10.79
(Cz}g)gl 11.7
Isoprene. 9.00
Phosgene 11.77

100 WHD
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Date:

Attachment B
Relative Sensitivities for Various Gases

wWhen the 10.2-eV lamp is used for onsite ambient air chazigterization, Table

B-1 should be consulted.

100  WHD

2820



Standard Operating Procedure 11

HNu Photoionization Detactor Operation
Disk MINN 4 Attachment B
. . Date:

eV

-~

Relative Sensitivities For Various Gases (10.2-e

Table B-l
lamp)

TIO0  WHD
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Table B=1. Relative Sensitivities for
Various Gases (10.2-eV lamp)

Photolonization
Species Sensitivityd
p=xylene 11.4
~m-xylene 11.2
Benzene 10.0P
Toluene 10.0
Diethyl sulfide 10.0
Diethyl anin. 9.9
Styzene 9.7
Trichloroethylene' 8.9 -
Carbon disulfide 7.1
Iscbutylene 7.0
Acstone - 6.3
Tetrahydrofuran 6.0
Methyl ethyl ketone $.7
Methyl isobutyl ketons $.7
Cyclohexanone $.1
laphgpn (868 aromatics) s.0
Vinyl chloride 5.0
Methyl isocyanats 4.3
Iodine 4.3
Methyl mercaptan 4.)
Dimethyl sulfide 4.3
Allyl alcohol 4.2

T00  WHD
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Table B~1. Relative Sensitivities for
Various Gases (Continued)

) ' Photolionization
Species Sensitivityd
Propylene 4.0 ,
Mineral spirits 4.0
2,3-dichloropropene 4.0
Cyclohexene - 3.4
Crotonaldehyde 3a
Acrolein 3.1
Pyridine ) 3.0
Rydrogen ‘sulfide 2.8
Ethylene dibromide 2.7
n-octane r % |

: Agctaldchydo oxime = ;.J
Rexane ) 2.2
Phosphine 2.0
Heptane - 1.7

Allyl chloride (3-chloropropens) 1.3

lthylcp. oxide ' 1.0
Acetic anhydride | 1.0
c;ptntuo- " 0.7
Dibromochloropropane 0.7
Epichlorohydrin 0.7
ditric oxide ' ’ 0.6

T00 WHD
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r;blc B-1. Relative Sensitivities for
Various Gases (Continued)

-

Photoionization

Speciea Sensitivity®
B=pinene 0.9
Citral 0.9
Acetic acid 0.1
Nitrogen dioxide 0.02
Methane 0.0
Acetylene 0.0
Ethylene 0.0

SExpressed in ppa (V/V).
Dpeference standard.

TOO WHI
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HNu Photoionization Detector Ope:ar;on .
Disk MINN 4 _ Standard Operating Procedure 11

Attachment C
Date:

- : Attachrent C
Glossary
AC battery charger - A black rectanqular box with two cord; attached to it.

One cord plugs into an AC cutlet, while the other cord attaches o the {(n-
strument being recharged. The OVA charger has a charge on/off switch,

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

B-column - Ons of the three types of columns made for the OVA, This coluan
contains 3 percent Diisodecyl Phthalate on chromosorb WAW 60/80 mesh, This
is a low polazity 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 bnck of the hNu;
sarves as the power sourcs of the 1naeruncn=.

Carrier gas =~ Used in thn OVA to carry ambient air through thas colnun and to
the detector, or directly to the detector. nz_is the gas.

Charccal filtsr - There are two that can be used on the OVA. One is perza-
nently attached and is used whenever a chromatograa is run. The other may be
sc:ewcd into the ptobc/rudou: assenbly,

Chrcmatoqraﬂ - A unq.: print of a nnplo. Different peaks on a strip chart
represent different volatile organic chemicals. A chromatogram is obtained
after a syrings injection of headspace gas is made into the column through
the T-adaptsr.

Column = A variabls length nickel tube (umuy 8", 12', or 24") that cons-
tains a certain parking (Type T, B, or G).

Concentration range selector = This i{s on the OVA and hNu. The desired range
can bs set when monitoriag the aabient air., The OVA and hNu both have three
settings: 1 to 10, 1 to 100, and 1 €0 1000 on the OVA; while the hNu has O ¢

20, 0 to 200, and O to 2000.

poT examption = A letter of cxcnpuon of the OVA froam the aizcraft rules
which do not allow flammable gas to be shipped. This exemption may allow the
OVA to be shipped or carried full on passenger aircraft.

T00  WHO

Electronic zero = Found on the hNu; it {s used to adjust the zero electronie
cally when the instrument is placed in the standby pesition with the probe

attached,

FASTAY

Fan - In the hiu, it saintains a flow of sazple gas through the loa chaaber.




HNu Photoionization Detector Cperation Standard Cperating Procedure 13
Disk MINN 4 _ Attachment C
: Date:

GLOSSARY

Flame arrestor - A gold colored metal screen that contains the flame of the
flaze ionization detector, It is locatsd at the bottoa of the OVaA,

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-ocut alarm - Audible alarm that is activated when the flame in the flaze
icnizaticn detector goes‘cut.

Gas select knob = Found on the OVA, it provides a choice of setting whers a
certain gas can be used to calibrate the instrument.

G-column - One of the three types of columns made for the OVA. This column
contains a 10 percent OV-101 on chromosord W AW-DMCS treated 60/380 mesh.

Glow plug = Located in the chanber that supports the flau- for the flanme
ionization detector. It provides the 1gnit1°n source for the zlann.

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

Hydrogen - A diatomic gas that serves as th. carric: gas and fusl supply for
the OVA.

e -

Hydrogen £i11 hose = A hose with a pressure gauge, an adaptor to a type 1A
hydrogen cylinder, and an adaptor to the refill valve on the OVA. It gerves
to refill the OVA with hydrogen from the type 1A cyliader.

Hy refill valve - This valve is only turned on vhen there is an open path
through the hydrogen £ill line to the type 1A cylinder, -

Hs suppl TesSSuUre i:xvt = In the open position this valve allows a neas-
ured flow of hydrogea through the coluan and on to the deatector in the OVA.,
Hy tank valve = In the open position this allows the hydrogen from the

OVA's cylinder to flow to the Hy supply pressure valve,

Ignite bu;gén'- wWhen ihis is depressed the elemant in the glow s1u§ glows ted
hot and causes ignition of the flame of the flame ionization detector.

Injection - This t#kcs place vhen a syringe containing gas is introduced into
the coluan through the septua contained in the r-adaptot. and depressed 30 as
to enter its contents into the column, )

instrument switch - Pound on the OVA, this switch turns on the elactronics
for cthe OVA except for the pump and glow plug.

Tonization energy - Znergy needed to ionize gasecus molecules. This is
usually expressed as lonization potential,

CHM 001 0288




HNu Chotoionization Detector Operation

Date:

GLOSSARY

[

Isothermal column « A column that {s wrapped around a hollow metal tube and
then insulated with styrofcam. The purpose of this structure is to keep the
column at a tlxcd temperaturs throughout the analysis, -

Lamp -« Found in the probe of the hNu. it enits ultraviolet light (photons)
into the icnization chamber,

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

Mylar bag - Used to hold a gas mixture, which can be introduced ints the OVA
or hNu through an attached hese or syringe injectien,

'orf-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 chromatographic columns used for the
OVA. The different packings are dnsiqn;:ed By letters: r. B, and G.

Parts per billion = 1 pa:e o! a chenical in 1 billicn pa:ts of air or water
{(by volune), -

Parts per million -« 1 part of a chemical in 1 million parts of air or water
(by volune),

photoionization - The absorption of ult; aviolet light (a photon) by a mole-
cule that leads o ionization, RH ¢ hv RH* + @~, where RH is a trace gas
and hv is a photon vi:h an energy greatsr than or equal to fenization -

potential of RA,

Photon = A quantity of ultraviolet lighe,

L)

Porous filters « Particle filters thAe are found in the probe fixtures and at

the junction of the umbilical cord and the side pack assembly.

Primary calibration qai « Por the OVA this gas is a aethane/air mixture, and

the gas select xknob is set at 3.0; while the hNu uses a benzene/air mixture
and the span setting is 9.8.

Probe/Proba 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 rmadout.

Probe (hNu) - Attached at the end of the electrical cord that originates from

the instrument Sanel of the hNu. The probe contains a lamp, ionization
chamber and a .fan to draw in sasple gas to the icnization chamber.

Probe extender - both the OVA and hNu have one. It attaches to the end of
the prote to shorten the distance one has to get to the source of interesc,

Standarqd Operating Procedure

'™
b
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HNu Photoicnization Detector Operation Standard operating Procedure :
Lisk MINN 4 Attachment ¢ Te ol
Date:

GLOSSARY

Pump switch - Found on the OVA, when in the on position 1: pumps in ambient
air at a rats of 2 units,

Retention time - The total tine required for a wvolatile chemical to energe
from the column into the detector from the ncacn: of intzoduction into the
column of the QVA.

‘Sample screeniaq = Determining total volatile organic chemical content of
ambient air or a headspace sanple by injection into the T-adaptor of the OVA
while the OVA is in the backflush aods.

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

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. 1I¢
depressed during the survey mode, the ambient air is redirected through a
cha:coal filter before continuing to the detector,

Seotuz - This is a replaceable, circular, rubber dise wich 4 ten millimeter
dianetar that fits into the soptun adaptor.

Septum adaptor - This screws ontc the T-adaptor and provides a quido for t.he
syringe during injections,

8ide Pack Assembly = This is the sain unit.of the OVA. It contains most of
the operating controls and indicators, the electronic circuitzy, detector
chanber, hydrogen fuel supply and slectrical power supply.

Standard - This is & known chemical that is in solution with distilled water
and contained in a VOA vial in such a wvay that a headspace is present. A
syrings can then withdraw soms of the headspacs gas after tha vial is
agitated, and this gas can then be injected into the column for chromato-
graphic analysis. Coaparisca to unknown sasples then follows,

Standby knob = This {s found en the h¥u and allows the hWu to vara up in a
non-energency desanding position. The {nstrument can also bs electronically
zerced at thisg position. - .

Strip Chart Recorder - A ticking type recorder that forms a permanent record
of the slectronic signals that come t:e- the detactor,

O
Survey mode - ‘rhc OVA is in this mode when the sanple inject valve i{s in the §
up position., In this mode naion: air is pumped directly :o the detector.

' o
Syringe - A gastight hollow glass tube with a hollow needle on one end and a Nt
plunger on the other and that is used to collect headspace gas or ambient ale
tor injections inte the OVA. 8

‘ o
o

T-Column =-One of tha :x;:oc types of columns made for the OVA. This column
contains a 1 percent, 1,2,3 TTis (2 cyanoc:hoxy) propans (also known as TCEP)
on chromosorb W HP, 60/80 sesh.
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Disk MINN 4 Attachment ¢
Date:

GLOSSARY

Teflon tape = Used to obtain an airtight seal between connectors in the ny-
drogen ann_ot the OVA.
Total volatile organic reading - Measurement of total volatile organic chemi-
cal content of ambient air,

Oltraviolet light - This light or radiation has a wavelength (n) between
4000-2000 ¢. )

Unbilical cord - Two cords 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. ’

UV _transmitting window - Window on the UV lamp of the hNu that eaits photons
of UV lighe. .

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

vblatilo organics -~ Organic chemicals that have low boiling points and high
vapor pressures.

1920



HNu Photoionization Operation S.0.P. No. 11

3.1

3.2

'species to be measured ian the concentration range to be used.

Attachment 0

Excerpt from"Inst -
SECTION nstruction Manys! Model
3 PI-101, Portable Phototlonization Analy
HNu Systems, Inc., 1986. (Note: Secti -
8.2 of the Appendix of that Manual is
attached at end of this excerpt.

CALIBRATION

INTRODUCTION

The PI 101 Analyzer is designed for trace gas analysis in
ambient air and is calidbrated at HNU with certified standards of
benzene, vinyl chleride and isobutylene. Other optional
calibrations are svailable (e.g., ammonia, ethylene oxide, R2S,
etc.). Calidratiocon data is given 4in the dats sheet. If a
special calibration has been done, the data is given ia the
Application Data Sheet, vhich notes the saaple source, type of
calidbration (see Section 8, Appendiz), sad other pertinent

information.
Good instrumenctation practice calls for calibration on the

This procedure assures the operator thst the snalyzer {s
operating properly and will generate reliabdle daca.

Some general points to consider vhen calibdbrating the PI 101
are that the anaslyzer is designed for operation at asbdient
conditions and therefore the gas standards used for calidration
should be delivered to the analyzer st smbient temperatures and
pressure and at the proper flov rataes.

WARNING:
The PI 10! i{s a non-destructive analyzer; calibrations using
toxic or hazardous gases sust be done in a hood,

The frequency of calibration should be dictated Dy the
usage of the analyzer and the toxicity of the species measured.
1f che analyzer has been serviced or repaired, calidracion
should be done to- verify operation and perforsance. It i3
recosmended that calibraction be checked frequeantly at first
(daily or every othar day) and then regularly based oa the
confidence level developed.

The norsal seter scaleplate is 0 to 20. If the scaleplate
is different, refer to the Application Datas Sheet. If there are
questions, consult the HANU represeacative before proceeding vith

calibracion check.
An sccurate and reliadble method of calidbration check i3 to

use an saalyzed gas cylinder in a test setup as shova ia Figure O

3-1 and described belov. Additional smeterial om calibration is <
given in Section 8, Appendix,

lo]

ANALYZED GAS CYLINDER N

s. Concentration = The calibration gas cylinder is to o

contain the species of interest made up i an air matrix PN

at or near the concentratioa to be snslyszsed. If the N

cosponent is unstable 13 air, snother matriz is te be
used. The final cslidration sizture should de similar
to the sample the PI 101 wvill snalyze. 1f the expected
concencratioa is aot kaowva thea a conceatrastios should
be chossa that vill casuse a scale displacesent of 30 to
80% on the X10 rasge. Calidracios os 210 range vill

OV mccea o= .=
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SECTION 3.2, ANALYZED GAS CYLINDER cont.

€.

For use oa the 0-2000 range, 8 tvo-st
calibration is preferred: ono'c: 70 to as;n::r:h-
linear range and the other at 25 to 352 of the linear
range. With the linear range of approxiastely 600 ppm
for most compounds these points wvould lie becwveen 420 to
$10 ppm and 150 to 210 ppm, respectively.

Stability - The calibration gas sust be stable within
the cylinder during the period of use. If the
calibraction is required in the field, then use of a
sasll cylinder i3 recoamended. In addition, the choice
of cylinder material ia contact with the gas sust be
considered (steel, aluminum or teflon), f! there are
any questions, the operstor should request scabilicy and
usage information from the gas supplier.

WARNING

Extrese care sust be taken in the handling
of gas cylinders., Contents are under high
pressure. Ia some cases, the contents say
be hazsrdous. Many gas suppliers vill
provide data sheets for the mixtures upon
request.

Delivery - The cylinder containing the calibration
mixture aust be connected to a proper regulator.

WARNING
Never open the valve on a gas cylinder
coatainer vichout a regulator attached.

Leak test all tsak/regulator connections as vell as the
sain cylinder valve to preveant toxic or hazardous
asterials from lesking into the vork ares. Care aust bde
taken that the saterisls of coastruction of the
ragulator vill sot interact vith the calidration gas.

One sethri of sampling the calibratioa gas is
{l1lustracted ia Figure 3=1. Coanect the cylinder to one
leg of the tee, 2 flov seter to the opposite leg, and
the probe tn the third leg. The flov meter does not
require 4 valve, (f there is a valve, it must be left
wide open. th: flowvmeter is only to {ndicate excess
flov. Adjust “he flee froa the regulater such that only
a litrle exerss (lov is registered at the {lovaetar.
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SECTION 3.2,

3.3 PROBE

.6

ANALYZED GAS CYLINDER cont.

This iasures that the PI 10] sees the calibracion gas at
dtacspheric pressure and ambient temperature.

Usage - Generally, a gas cylinder shoyld net bde used
belov 200-300 psi as pressure effects cculd cause
concentration variations. The cylinder should not bde
used past the recossmended age of the contents as
indicated by the manufacturer. In case of difficulry,
verify the contents and concentration of the gas
cylinder.

Alternates mesns of calibdration are péosiblo. For
sore information, contact the HNU Service Department.

Idencify the probe by the lamp ladel. 1If a qunltioﬁ
exists, disasseadle the prode and inspect the lamp. The
energy of the lamp is etched {nto the glass envelope.

Connect the probde to the resdout assesbly, saking sure
the red interlock svitch is depressed by the ring on the
conanector.,

Set the SPAN pot to the proper value for the probe being
cslidbrated., Refer to the calibration seso sccompanying
the probde.

Check the Ionizacion Potential (IP) of the calidration
gss to be used. The IP of the calidration gas must be
at or belov the IP of the lasp.

Proceed with the calidration as descrided in Section
3.4, Check the cslibracion memo for specific data.
If any questions develop, call the HNU representative.

NOTE: The 11.7¢V lasp has & special cleaning cospound.
Do aot uwse vater or aay other cleaning cospound with the
11.7 eV lasp. Do aot iaterchange ioan chasbders,
asplifier doards or lasps datveen prodes. (See Section
5.2).

PROCZDURE

a. Battery check = Tura the fuactioa svitch to BATT.

The needle should de in the green region. I1f net,
recharge the baccery.

PAGE 3-)
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JECTION 3.4,

3.3

b.

Ce

f.

PROCEDURE concz.

Zero set - Turn the function svitch to STANDBY.

In this position the lamp is OFF and no signal {s
generated. Set the zero point vith the ZERO set
control. The zero can also be set vith the fuactien
svitch on the X1 position and using a "Hydrocarbon-free"
air. In this case "negative" readings are possidle if
the analyzer measures a clesner sample vhen {n service.

0-20 or 0-200 range = For calibdreting on the 0-20 or
0-200 range only one gas standard i{s required. Tura the
function svitch to the range position and note the meter
reading. Adjust the SPAN control setting as required to
read the ppm concentration of the standard. Recheck the
zero setting (step b.)., If readjustment i3 needed,
repeat step c. This gives a tvo-point calibratiaen; zere
sad the gas standard poine, Addi{tional calibration
points can be generated by dilution of the standard with
zero air if desired (see Section 8), .

0-2000 range - For calidrating on the 0-2000 range, use
of tvo standards s recommended as cited in Section
3.2s. First calibrate vith the higher standard using
the SPAN control for setting. Then calibrate vith the
lover standard using the ZERO adjustment. Repeat these
seversl times to ensure that a good calibraction {s
obtained., The snalyzer vill be appoxismately linear to
better than 600 ppm, (see Figure 3=2), If the analyzer
is subsequently to be used oa the 0-20 or 0-200 range,
it msust be recalibrated as descrided in steps b. and c.
above,

Lasp cleaning - If the span setting resultiang from
calibratica is 0.0 or 1f calibration cannot be achieved,
then the lasp sust be clesned (see Section 5.2).

Lasp replacenment - If the lamp output 1s tooc lov or if
the lasap has failed, it must be replaced (see Section

5.3).

CALIBRATION CHECKING

Rapid calidration checking in the field can be accomplished
by use of a ssall disposable cylinder coataining isobutylene.

Issedistely after a8 calibration has been completed, a reading {
taken on & special isodutylease staadard. This provides a

reference concentration seasuresent for later checking ia the

field,

This can be dome at any time vith o portable cylinder

containing this same special staadard, using this reference
resding ss a check, sand saking sdjustsents to the ssalyzer if
necessary. In effect, this is sn indirect sethod of
calidbration, one mainctaining the calidration to give direct
resdings for the originsl gas sixture, but using the portadle
isobutylene cylinder. Details are given ia Section 8.2 of the

Appendix.
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oECTION 38 cont.

8.

5

CALIBRATION CHECKING WITH ISOBUTYLENE

The calibdration of the analyzer can be rapidly checked by
the use of an HNU small disposable cylinder containing
isobutylene (HNU pn 101-350) with a regulater (NINU pn 101-351).

At the factory, the analyzer is first calidbrated on the
desired gos standard at the specified concentration. Then s
seasurensnt is made vith isobutylane. .

The pps reading along with the spsa setting usinag
isobutylene is recorded 4in the calidration report.

In service, the analyzer calibration can de checked and
readjusted if necessary by using this cyliader and regulacor as
follows: .

a. Connect the snalyzer to the regulator and cylinder vith
s short piece (butt connection) of tuding as shovn in
Figure 8=1. The calibration ges in the cylinder
congists of a sixture of isobutylene and zero air.
Isobutylene is nontoxic and safe to use in confined
sress. There ars no listed exposure levels st any
concentration, :

The regulator sets and controls the flov rate of gas at
s value preset at the factory. This will be sbout

2%0 ce/min..

It 4s important that the tubing be clean since
contapinated tubing will effect the calibdration reading.
Do not use the cylinder belov about 30 psig as readings
belov that level can deviate up to 10X froam the rated
'.1“.-

Safely discard the dispossble cylinder vhen empty.

Do not refill cthis cylinder.

It {3 against the lav to transport refilled cylinders.

b, With the SPAN setting and the function switch at the
sane positions ss listed in the Application Data Sheet
or Cslidration Report, opea the valve on the cylinder
until a steady reading is obdtained.

€. If the reading is the same as the recorded dats, the
snalyser calidration for the original species of
interest is still correct. :

d. If the reading has changed, adjust the SPAN setting
until the reading i3 the sase.

e. Shut off the cylinder as socon ss the roading is
established.

£. Record and ssintain tiis sev SPAN settiang. Then
recalibrate the snalyser on the species of faterest as
soon as possible.

8. Whenever the snalysor is recalidrated, it i3 to be
inmediately checked vith the saall cylinder and the
reeding rocorded. This can thea be used for later
checking in the field.

PACE 0-S
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Exiting Monitoring Well Evaluation Standard Operating Procedure 12
Page 1 of 3
Date :

R ——

10  QBJECTNVE
The following procedure is a general guideiine 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 IMITATION

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

3.0 FINITION
None.

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 well.

2. Record the physical condition of the monitoring well including the

following:

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

b. Existence and condition of cement collar 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 well cap, check for and disconnect any wires, cables, of
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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 shoulkd 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 bailer. 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 i it exists.

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

Check dept of the well, f not obstructed, with a calibrated weighted line.

Bounce the weight on the hole bottom to check for sediment. The weight
will advance slowly if the well contains sediments. Note any sediment or

bentonite on the end of the weight when removed. Note any obstructions
or discrepancy with construction logs.

Check afignment and plumbness of the well. This is not as critical in
shallow weils as in deep wells where a vertical line-shaft turbine pump or
submersible pump will be installed. A plumment smaller than the inner
well diameter should be lowered into the well. Any obstructions should
be noted.

Check the function of the well to determine the time required for future
sampling and estimate the hydraulic conductivity. The extent and method
of testing depend on project objectives, well depth and diamcto.r.. and
estimated hydraulin conductivity. Test methods would include rising head,
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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 instrumentation

is available. In clustered or nested wells record water levol in shall wells
when deeper wells are tested.

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

9. Close well, secure lock, and property decontaminate all equipment when
necessary.
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Monitoring, Measuring and Standard Operating Procedure 33
Test Equipment Maintenance _ Page 1 of 17

Date: September 1, 1989
m

10  QBJECTIVE

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

20 APPLICABI

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

3.0 FINITION

General maintenance -~ Thé 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 all
instrumentation. The three elements of this program include normal upkeep of
equipment, service and repair (when required) and formalized record keeping of all
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 4.2 below, normal maintenance wit
consist of cleaning (outside surfaces) lubrication (all moving parts) and, if applicable,
a battery level check and recharge or replacement as necessary. This program will
include the maintenance of all monitoring, measuring, and test equipment retuming
from use, or any equipment used on a daily basis. The frequency of maintenance
checkswiubodemnd«nonmindlvidualn«dsmdwdud\piogod
equipment. As a minimum, most equipment wil be maintained according to a
monthly schedule. ‘

MMenanceprocedureswiUboonlymosonmssaryforkaephganMUmemin
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Monitoring, Muwring and Standard Operating Procedure 33
Test Equipment Maintenance Page 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 R SIBI
The project team leader's responsibilities include keeping all 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 all maintenance
required according to schedule, sending 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 reguiar basis, and the maintenance of equipment
after each use.

42 EQUIPMENT

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

1. Alimeter, American Pualin System Model APS-M
Automatic level, Lietz Model B2A

Colorimetric tubes, National Drasger Model 67-26065
Explosimetsr, Mine Safety Appiiances Model 2A

Flow recorder, Linear Instruments Corporation Models 141 and 142
Magnetometer, Omnimag Model PPM-300

Oxygen met~r, Mine Safety Appliances Model 245 PA

*> 0P
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Monitoring, Measuring and Standard Operating Procedure 33
Test Equipment Maintenance " Page 3uof 17
Date: September 1, 1989

8.  Permissible air-sampling pump, Bendix Modeis BOx30 and BDX3!
9. pH meters
a. Coring Scientific instruments Model 3
b. Orion Research Modeis 201 and 301
10.  Radiation detectors
a. Eberline Models E-120 and E-120E
b. Solar Electronics Model PA-Mini
c. Victoreen Model 490. Thyac il
11.  Rain gauge, Belfort Instrument Company Model 5-780 series
12.  Resistivity meter, Bison instruments Model 2350

13. Theodoiite, Tokyo Optical Company, Ltd., Modeis TL-6DE, TL-10DE,
TL-20DE, and TL-200EP

14, Vapor detectors
a. HNU Systems Model Pi-101
b.  Photovac Incorporated Model 10A10
¢ Faxboro Modeis OVA 128 and 108
15. Water level indicators
a SINCO Model 51453
b.  Soitest inc. Modeis DR760A, DR762M, and DR762A

4.3 MONITORING. MEASURING, AND TEST EQUIPMENT MAINTENANCE

All monitoring, measuring, and test equipment should be maintained on a monthly
basis (unless otherwise stated) Periodic maintenance shouid include & general
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cleaning with a mild detergent, lubrication of all movable parts, a battery check i
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 sach use, or, if the
equiz'mentisusedovoraprolongodpoﬁod.ad\od(shouldbomadoastercach
day of use.

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

431 Altimeter

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

4, Functional maintenance. Refer all specific maintenance and'repair
requirements to the manutacturer.

432 Automatic Level

The following is a summary of the maintenance requirements for the Model B2A
automatic level manufactured by Lietz:

1.  General maintenance. Clean and check the instrument.
2 Semiannual maintenance
a Fully check and inspect the instrument.

b. Periodically check the tripod shoes; they may become loose o
mbgamaybecomshakyaﬂorboingwodforabngpmod.
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After-use maintenance

3.

433

a.

Completely wipe off any moisture # the instrument gets wet
during survey work. Moisture will adversely affect the instrument.

Clean every part of the instrument before putting it back in the
case. Breathe on the lenses to moisten them and gently clean
them with a clean cloth (wom out cotton) or soft tissue paper.

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, promptly consult the
manufacturer,

lorim

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

1.

2

43.4

General maintenance. None required.

Monthly maintenance

a.

Aler-use maintenance. Perform the leak test and suction capacity test.

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

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

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

Explosimeter

Thofoﬂowingisasumarydﬂnmaﬂmroquirmbrmmdda
Combustible Gas Indicator manufactured by Mine Safety Appliances:
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1. General maintenance. None roquirod;
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. When gaseous concentrations fall above the scale range of the
instrument, stop sampling and flush the instrument with fresh air.

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

c Change filter in accordance with instruction manual.

Refer all repairs to the manufacturer or other qualified service
personnel.

435 Elow Recorder

The following is a summary of the maintenance requirements for the Modeis 141 and
142 flow recorders manufactured by Linear instruments Corporation:

- 1.  General maintenance. Keep on supply chart paper and chart pens
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43.8

(keep pen tips covered)

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

After-use maintenance

a. Check battery and recharge if necessary.

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

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. .

Magnetometer

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

1.

2

General maintenance. Keep the magnetometer clean and free of dust.

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 cells
After-use maintenance

a Clean the key pad to prevent buildup of dirt in the key recesses.
¥ necessary, use a smal soft brush to remove the dirt.

b. Clean around the mode selector. Use a small, soft brush to gain
access.
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"¢c. Clean the display window. :
d. Clean the sensor. This is important bocausc 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 all specific maintenance or repair needs
to the manufacturer or other qualified service personnel.

437 Oxygen 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 tuming 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 with a cloth and a mild detergent in water.

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

manufacturer.

438 Permissible Ajr-Sampling Pump
Maimmanéodﬂnmpbmmdnmmm.blodtm.mpump

capacity. The following is a summary of the maintenance requirements for the
Models BDX30 and BDX3 Super Sampilers manufactured by Bendix Corporation:

1. Monthly maintenance

a Check the sampiing head for leaks (refer to manufacturer's
manual as noted above). if a leak is found, inspect cassette and
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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
hoider and hose for cracks and leaks. .

2 After-use maintenance

a. Inspect and clean all parts dally. Cleaning should be done with
water or alcohol and a pipe cleaner.

b. Check the unassembled parts for cracks or leaks and replace all
O-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 outiined in the manufacturer's manual

(references, BDX30, 3, 99).

439 pH Meters

pH Meter Manufactured by 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
electrodes.

2. Monthly maintenance. Check battery level. Repiace if necessary (two
-V batteries)

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

4, Functional maintenance. Various electrodes can be used with this pH
motu,andoadndoctrodowilhavohownmaim.namprocodun.
Reference to electrode maintenance will be given on the electrode
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instruction sheet.

H Meter Manufactur j

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

43.10 Radiati

Radiation Detector Man r i

The following ié a summary of the maintenance requirements for the Models E-120
and E-I20€ radiation detectors:

1. General maintenance
a Keep instrument clean and dry.

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

2 Monthly maintenance. Check the battery level. Replace batteries when
their check reading is below the acceptable level.

3. Alter-use maintenance. Check battery levels daily.
4, Functional maintenancs. Rafordspoaﬁcmmmorrop&nom
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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 akkaline cell)

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

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

Radiation Detector Manufactured by Victoreen Geiger Counter

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

1. General maintenance. Keep instrument clean and dust free.
Instrument should be turmed 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-
1978, paragraphs 4.6 and 5.4-

4 Functional maintenance. Specific maintenance procedures for Geiger

tube replacement, high-voitage power supply check, an ampiifier,
circuit, and monostable multivibrator test are outiined in the

manufacturer’s manual. Refer all other service to the manufacturer or
other qualified service personnel.

4.3.11 Rain Gauge

100 WHD
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£820



Monitoring. Moasurlng and Standard Operating Procedure 33
Test Equipment Maintenance Page 12 of 17

Date: September 1, 1989
“

1. General maintenance. Inspect the gauge during regular operati
visits {0 ensure correct operation.

2 Monthly maintenance. None required.

During-use maintenance. Every 3 months (dusty climates) or once per
year (mild climates) clean all Moving parts with a soft brush. Examine
the weighing mechanism linkage for evidence of excessive friction.
Clean the bucket thoroughly. Inspect the dash pot; add silicone fiuid 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)

43.12 Registivity 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 Theodolite

Thefollowingbaswnmuydmmdmmnqwmmmooddnos.uodm
TL-6DE, TL-I0DE, TL-20DE, and TL-200EP, manufactured by Tokyo OPtical

Company, Ltd.:

1. General maintenance. Store instrument in a well-ventilated area. Protect
the instrument from shock and vibrations when transporting.
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2. Monthly maintenance
a. Clean the instruMent with a damp cloth.

b. Check the instrument according to procedure outiined in the

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

4. Functional maintenance

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

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

43.14 Va t
Vapor Detector Manufactyr. H

The following is a summary of the maintenance roqunremonts for the Model Pi-1 01
HNU Photoionization Analyzer:

1. General maintenance. None required
2 Monthly Maintenance
e Check battery and recharge If necsssary.

b. Check sample inlet of the probe unit for violet giow (change
ultraviolet ight source # needed)

3 After-use maintenance. Recharge battery after each use.

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

TOO WHD
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The foliowing is a summary of the maintenance requirements for the Model 10A10
Portable Photoionizaton Gas Chromatograph:

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

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

3. After-use maintenance. Recondition column by heating ovomiéht ata
temperature of 100 C and in an ultra-high-purity hefium atmosphere.

4. Functional maintenance

a. For column replacement, refer to the manufacturer’s instruction
manual as referencpd above.

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

Vapor Detector Manufactur

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 B
a Check the battery charge ievel. Recharge batteries as needed.

b. Clean and inspect particle fiters, vaive rings, and burner
chamber.

c .Chodtpunpingsyst«nform.
3. After-use maintenance
a Recharge battery after each use.
b. Recharge hydrogen gas supply as needed.

100 WH3
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c. Check chromatograph column; change or rogenorato (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 porsonnol

43.15 Water Level Indicators

Water Level Indi M r
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 it
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 qual?ﬁqd $OrViCe personnel.

w | Indi M r i

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
as needed (one H/2-V peniight cell)

3 Alter-use maintenance
a. Clean the instrument after sach use.
b. Check battery ievel after each use.

4. Functional maintenance. Refer repair or specific maintenance 1o
the manufacturer or to other qualified service personnel.

T00  WHD
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44 - BECORDS

A record of all equipment maintenance and repair shouid be kept in the following
places:

1. Field logbook
2. Equipment custodian’s logbook
3. Remedial Planning Office (REMPO) files

A record of maintenance form, shown on Figure 4.25-1, will be kept on file at
REMPO with the instruction manuals for all instrumentation.
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m
MALCOLM PIRNIE, INC. 4
RECORD OF MAINTENANCE

- Date

Type
M‘gnufacturer

Model No.
Serial No.

‘Type of Maintenance

Comments

Maintenance Performed by
Copy to |
Quality Assurance Officer
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SUMMARY OF OPERATING INSTRUCTIONS
1. CALIBRATION

P

. Switch instrument to OFF and adjust meter mechanical 2er0

. Switch 10 ZERO and adjust 10 0" on mg/| scale

. Switch 10 FULL SCALE and adjust 10 15" on mg/| scale.

. Prepare probe for operstion, plug into instrument. wait up to 15 minutes
for probe 10 siabilize. Probe can be located in calibration chember or am-
bent air.

oOnoe>

E. Switch 10 CALIB. 0; snd adjust C.ALIB. control unti) metes indicates local ~

shtitude on short scale in upper right cormer of metes.

NOTE: It is desitable 0 calibrate probe in » high humidity envionment.
See instruc o&&m manual 1or more detail on calibration and other instrument
and pn :

MEASUR & 4

A. Pece ond stis.

8. Allow for prabes 90 stabilize 10 sample temperature and dis-
solved ox T

C. Swi AND SEY DIAL. Set 0: SOLUBILITY FACTOR dial
0 sample 1 . Tekp care t0 properly index salinity on sloped
white bar. © . :

D. Switch 1o RE re8d mg/|, dissolved oaygen while stirrng.

E. We be loft on between messurements to
avoid the reo-polerize she probe.

. GENERAL CARE

A. Replace batteries dfter 1000 hours of operating or i kull scale sdjustment

cannot be made. Use Eversady 936 “C” size or equel.
8. Membranes will lest indefinitely depending on use. Aversge replacement
is 2-4 weeks. Probe should be stored in humid environment 10 prevent

C. Calibrare deily.

e

1620
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GENERAL DESCRIPTION

The YS! Mode! 518 Dissolved Oxygen Meter is intended lor dissolved onygen
mq femperature measuremant in water 3nd wastawaster apphcations. but are also
suitable for use i cerain other liquids Dissolved Oxygen 13 indicated in mg/)
(mulhigrams per biter) on 8 0-15 mg/| scale Tempersiure 13 indicated in *°C on a -5°
10 +45°C scele. The dissolved oxygen range 13 automatcally temperature com-
pensated lor permaesbility of the probe membrane. and manual by diect diat lor
changes n water temperature.

The piobes use Clark-type membrane covered polarographic sensors with
budin thermistors for temperstuie messurement and compensation A thin,
permesble membrane stretched over the sensor 1solates the sensor slements
from the snvironment. but sliows oxygen and cerlan other gases 10 enter. When
8 polarizing voliage is spplied 8cross the sensor. oxygen that has passed through
the membrane reacts st the cathods. causing 8 curent to flow

The membrane pssses cxygen at & rate proporonal 10 the pressute difference
8cr088 it. Since onygen is repidly consumed st the cathode. it can be assumed
that the cxygen pressure inside the membrane is zero. Hence. the force causing
the oxygen 10 dithuse through the membrans is proportionsl 10 the absolute
presswre of ocxygen outside the membrene. il the onygen pressure incresses.
more onygen diffuses through the membrane and maore current flows through
the sensor. A lower pressure results in less current.

SPECIFICATIONS

1. Instrument

Ozygen Messurement

Renge: 0-16 mg/l | _

Accwracy: Betier than 2 0.2 mg/l when cslibisted with £5°C of sctual
sample temperature.

Resdebility: Setter than 0.1 mg/)

Tomporsture Messurement
Aange: -6° 10 +486°C

Accwecy: 20.7°C. including probe
Resdabitty: 0.26°C

Compansation

Tomperatuwis compenestion for oxygen probe membrane coefficient s
sulomatic.

Temperature cOMpPensstion for oxygen solubikty is manusi by dwect disl from
0°C 10 45°C for esh water and -8°C 10 +37°C lor ses water.

Alitude compensation is manusl by dwect dial from O t0 11.000 feet

Salinity compensstion is manual by direct dial from frash waler 10 38 waler

of 20.000 mg/ chiaride concentration.

System Respense Time ‘ »
Typicel 1esponse for temperstuie and DO readings is 90% in 10 seconds at

constant temperstwie of 30°C.
DO responsa at low tempesature and low 00 13 typscally 90% in 30 seconds

It response time under sny Operating conditions exceeds two minutes. pfobe
service is indicated.
2

- —— o — =

Instrument Ambient Renge
Seusfaciory operstion rom -5°C to +45°C.

Power Supply

YS! Model 518 is powered by four disposable “C" size cerbon zinc battenes.
providing approximately 1000 howr operstion. Replace with Eveready 935C or
oqual.

il. Probe
Cathode: Gold
Anode. Silver
Memivane 001" FEP Teflon
Electiolyte. Half satursted KC!
Temperatuwre Compensation: (See SPECIFICATIONS. 1. Instrument)
Pressure Compensation: Effective 1/2% ol resding of pressures of 100 psi (230
ft. weter)
Polarizing Voltege: .75 volts nominsl
Probe Current. Aw at 30°C = 19 microamps nominal
Nitrogen at 30°C = 15 microsmps or lass

01l. Accessories and Replscement Parts

YSI 6720A — Self Stiring 8.0 0. Botde Probe

YSI 5750 — Non Stirsing 8.0.0. Boutle Probe

YS1 5739 — Oxygen Tempersture Piobe for hield use. Combine with one of the
following cables for desired lesd length.

Detachable lsads for use with YSI 5739

YS| 6740- 10 10’ cable
YS! 5740- 28 25° cable
YSl 6740- 60 50' cable
YSi 6740-100 100" cable
YSiI 6740-150 160" cabie
YSt 6740-200 200 ceble

YSI 6492A — Battery Pack operstes YSI 5791A Submaersible Stirrer.

YS! 579 1A — Submersible Stirrer for field use with YSI 6739 and 6740 probe
cable sssembly.

YSI 6796A — Submersible Stirrer for field use with YSI §739 probe
{Convenient single cable design does not require YSI 6740 probe
cable) .

YSI 6076A — Caliration Chamber for use with field probe.

YS1 6890 — Carrying Case .
YS1 5776 — Membrane snd KCI Kat Stendard — includes 2 esch 15 mem

branes peckets (001" thick stendard membranes) and » 30 ml
bottle KCl with Kodsk Photo Flo.
YSI 5945 — “O" Ring Pack — includes (8) "0 rings for each YSI D O Piobe
YS! 56486 — Beater Boot Kit — includes (1) A-056488 Boot — (1) A-06484 Tip.
{2) A-05486 Springs. Use only on YSi 5720A end discontinued

YS! 5420A snd 5720
YS! 59868 — Diaphragm Kit for use only with YSI 5739 DO Piobe

YS1 5735 — Adeptor makes it possible 10 use YSi 5739, YSI 5720A snd YSI
6760 Probes with discontinued YSI Modet 51A.

YSi 5680 — Probe Reconditioning K



OXYGEN PROBES AND EQUIPMENT

There are theee onygen probes for use with the YS! Model 518 Dissolved
Qmon Moeter. Descriptions ol where they are used are contained in the follow-
ng paragraphs.

I. Y81 6739 D.O. Probe

The YS! 5739 Probe, with built-in lead waight and Pressure compensation. is
on improved design that replaces the discontinued YSI 5101 5418 5419.5718
and 6719 Probes. (See Figure 1)

For user convenience the probe is equipped with a disconnecling cable to
facilitate changing cable lengths and replacing damaged cables or probes. The
probe and cable assembly is held together with » threaded retaining nut. The
connecton is no! designed for casusl disconnection and should only be dis-
connected when necessery.

To disconnect the cabile unscrew the retaining nut and shide it down the cable
10 oxpose the connactos. Pull gently on the cable snd connecior untd the con-
nector comes away krom the probe body.

To resssemble. inspect the connector and “0Q" ring lor cleaniiness if the "0
ting is frayed or demeged temove it by squeezing it in the groove causing it to
buige. then ol it out of the groove snd olf the connector. A replacement “0"
ring is supplied with the cable.

Push the connector into the probe body. rotating it untid the two halves mate.
A light costing of veseline or silicons grease on the 0" nng will make
ressssembly essier. A trapped between the connector halves winch may cause
them 10 spring apan slightly. is normal. Screw on the retamning nut. hend 1ght
only. NOTE: If esratic readings sre experienced. disconnect the cable snd inspect
for wates. i present. dry out and reconnect. replacing the "0 ring. il necessary.

€620 100 WHD / /
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FIGURE 1

Pressure Compensation

The vent on the side of the probe is part of 8 unique pressure compensating
system that helps sssure sccurate readings st great depths of water Pressure
compansstion is effective 10 1/2% of resding with pressutes to 100 ps: {230 h
water) The quantity of s bubbles trapped under the membrane datermines how
se010us the pressure e1or will be. which i1s why proper preparation of the piobe 13
ossential (See OPERATING PROCEDURES ) The system i1s designed 10 accom
modate a small amount of irepped air and stil) function properly. but the amount
should be kept 10 & minimum

The compensating system normally does not require servicing and should not
be taken apart However. il electiolyte 18 leaking through the diaphragm or if
there i3 an obvious puncture. the diaphragm must be replaced A spaie 1
supplied with the probe Using 8 coin unscrew the retaining plug end remove the
washer and the diaphvagm. flush any salt crystals rom the reservoir. install the
new disphiagm (convolution side ), replace the washer. and screw in the
retaining plug

Il. Y81 8720A 8.0.D. Bottle Probe

The YSI 5720A B O.D. Bottie Picbe replaces the discontinued YSI 5420A
8 0 D Bottle Probe for messuring dissolved oxygen and tempetature in stan-
dard B O D bottles. It is provided with an sgitator for stunng the sample solu
uon, avadable in models for 1 15VAC (95-135VAC, 50-80 Hz) or 230VAC (190-
2S0VAC. 50-60 Hz2) operstion. (See Figure 2)

When using the probe. plug the agitstor power supply into line power and the

' probe plug 1o the instrtument. With the agitator turned off place the tapered

probe end into the B O D. bottle and switch agitatosr “ON'* with switch on top of
piobe The probe should be opersted with 8 minimum of trepped 8ir n the
8.0.0 bottle A shght smount of aw in the unsiured region at the t1op of the bot
tle may be neglected. but no bubbles should be sround the thermistor or oxygen
seNnsor.

Pl 4
P
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FIGURE 2
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Stisrer Boot

The probe uses & Mlexible stirring boot 10 transmit motion from the sealed
motor housing 10 the semple |f the boot shows signs of craching or other
damage bhely 10 sllow lesking into the motor housing. the boot must be
replaced.

In lresh water applications boot kie is normally several years. but 1his may be
shortened by exposure 10 hydrocarbons, moderate to strong acids o bases.
ozone. of duect sunlight. For manimum lile nnse the boot alter use In con-
tsminated samples. (See Figure J)

Boot replacement is as follows:

1 Pull off oid assembly snd clesn shaft.

2. Skde on new assembly making sure the back spring is on the grooved area of
the shaft. A small amount of rubber coment may be used

3. Check that there is sulficient clearance between the tip and the end ol the
shaft 10 parmit turnind without binding.

SPAING
T A-08408

"ne ——e-

A-08484
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1. ¥81 8760 8.0.D. Bottie Prebe

The YS! 5780 8.0 D. Botile Picbe replaces the disconuinued YSI 5450
8.0.D. Bottle Probe. It is similer 10 the YS! 5720A 8 0 D Bortle Probe. except
that it does not have & stisrer. Agitation of the sample must be provided by other
mesns. such ss 8 magnetic stisrer. {See Figure 4)

~

FIGURE 4

V. Cable Adaptosns .

AN YSI $700 Series Probes are designed lor duect use with the YS| Model
S!B_Onuolvod Onygen Meter. However. 10 use YSI 5700 probes with the dis.
continued YSI Model 51A. ceble adeptor YSI 5735 18 requwed.

FIGURE §

FIGURE &

V. Y81 6791A and 6798A Submersible Stirrers

The YS! submersible stirers are accessones that perform the functon of st
1ng the sample beng studed when making dissolved oxygen measuremenis i
the fisid The YS! 5791A surrer can be used with the folowing dissolved oxygen
probes: YS! 6101, 6418, 5419, 5718.5719. and 56739 The YSI 6795A strrer
is only for use with the YS! 6739 Probe. (See Figusie 6)

When 8 sturer and probe are sssembled. the stirrer agiates the sample drect
ty in lont of the sensor by means of a rotating eccentnc weight winch Causes
the sping-mounted hermetically sealed motor housing 1o vibrate An ampelier o
the end of the motor housing flushes the media acioss the oxygen sensor (See
sales hterature and instruction sheets for further information)

Vi. YS1 G492A Battery Pack

The YS! 5492A Battery Back 1s designed 10 attach to the case of the Y5!
Modei 518 Dissolved Oxygen Meter to provide power for operating the submet
sible stirars (See sales hterature and instruction sheets for further nformation)
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OPERATING PROCEDURES

. Preparing the Probe

AH YSI 5700 Serias Probes have simiiar sensors and should ba cared for n
the same manner. They sre precision devices relying on good treatment if hugh
sccuracy measurements are 10 be made Prepare the probes as follows (See
Figuwe 7)

ALL PROBES ARE SHIPPED DRY — YOU MUST FOLLOW THESE
INSTRUCTIONS
Prepare the slectrolyte by dissolving the KCi crystals in the dropper bottle
with dustlled water Fill the bottle 10 the top
Unscrew the sensor guard lrom the probe (YSI 5739 only) and then remove
the “0" ning snd membrane. Thoroughly rinse the sensor with KCi solution
Fill the probe with elactrolyte as follows

k)

A

G.

Grasp the probe in yous left hand When prepaning the YSI 5739 probe
the pressure compenseting vent should be to the nght Successwvely fill
the sensos body with electiolyte wivle pumping the diaphragm with the
oraser ond of a pencil or similar soft. blunt 100l. Continue lilling and
pumpng untid no more sic bubbles appear. (With pracice you can hold
the probe and pumg with one hand wivle lithkng with the other } When
preparing the YSI 5§720A end 6750 probes. s:imply hill the sensor body
untid n0 More eir bubbles sppear.

Secure » membrane under your leh thumb Add more elecirolyte 10 the
probe untl a laige meniscus completaly covers the gold cathode
NOTE: Handle membrane material with care. heeping 1t clean and dust
free. touching it only at the ends.

. With the thumb and lorelinger of youwr othar hand. grasp the fiee end of

the membeane.

Using 8 contmuous motion sireich the membrane UP. OVER, and
DOWN the other side of the sensor. Streiching lorms the membrane 10
the contowr of the probe.

Secure the end of the membrane under the lorefinger of the hand
holding the perobe.

Roll the "0 ring over the end of the probe There should be no wrinkies
in the meminvene or trapped su bubbles Some winkles may be
removed by kghtly tugging on the edges of the membrane beyond the
0" ring.

Trum off excess membiang with scissors o sharp kne Chech that the
stamless steel temperature sensor 18 nol covered by excess mambrane.

Shake off encess KCi and reinstall the sensor guard

A bottomiess plastic botile is provided with the YSt 5739 piobe for con-
vervent siorage Place 8 small piece of moist 1owel Of sponge in the bottle
and mset the probe wnio the open end Tius keeps the slectiolyte from dry-
ing out. The YSI 5720A and 5750 probes can be stored »» a2 B 0 D. bottle

contaning sbout 1 of wates.

8 Membranas will last indelnutely. depending on usage Average replacement
13 2-4 weeks However, should the electiolyte be allowed 10 evaporate and
an encessive amount of bubbles form under the membiane. o the mem
brane bacoms damaged. thoroughly flush the reservoir with KCl and install
s new meminane.

7. Also replace the membranae il erratic readings 310 obsertved os calibration 1s

not stable.

prd

(

“Home brew™ elecirolyte can be prepared by making @ ssturated solution of
resgent qrgdo KCI and distilied water. and then diluting the solution to halt
Strength with distiled water. Adding two dr .ps of Kodask Photo Flo pet 100

ml o:;ohtion 88sures good wetting of the sensor, but is not sbeolutely ¢s-
sential.

9. The gold cathode should siways be bright end untemished. i I le tamished

10.

{which can result from contect with certain gases) or plated with altver (which

can result from sxtended use with a loose or wrinkied membrane), return

i to the factory for service or slse clean it with the YS! 5680 Probe Recondi-

tloning Kit. Never Use chemicals or any sbrasive other than that supplied

with this kit

& is also possible that the sliver anode may become contaminsted, which

wiil prevent successful calibration. Try sosking the probe ovemight in e 3%

smmonla sohnion; rinee with delonized water, recherge with electrolyte,

and install 8 new membrane. If still unable to celibrate, retum the probe for

service.

Hydrogen sulfide. sulphur dioxide, halogens. neon, and nitrous snd nitric o -
ide are interfering geses. If suspect erronecus readings, it may be
necessary 1o determing if these are the causs. These gases have been tested
for response:

100% Helivm None 100% Corbon Dioxide About 1%

100% Ethylens None 100% Nitrous Onide  1/3 03 1eeponse
100% Carbon Monoxide Less than 1% 100% Nitric Oxide 1/3 01 1esponse
100% Hydiogen Less than 1% 100% Chionne 2/3 01 tesponse

A~ N

1
Y

FIGURE 7
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FIGURE 8

Il. Preparing the Insrument
1t 11 imponiant that the inatrument be placed in the intended operating pos:-

ton vertical, tlied, or on its back — before 1t 13 prepared for usa and calibrated

{See Figure 8) Readiustiment may be necessary when the instrument operaung

position is changed. Aftes preparing the probe proceed as follows

1. With switch in the OFF position. adjust the meter pointer 10 Ze1o with the
screw in the center of the meter panel Readjusiment may be necessary if the
mstrument position ¢ changed

2 Swiich 10 ZERO and adyust 10 1610 with zero control knob

3. Swtch 1o FULL SCALE and sdjust the FULL SCALE knob unul the meter
needie ahgns with the ~ 15" mark on the mg/1 scale.

4 Attach the prepared probe 10 the PROBE connacior ol the instrument and
sdjust the retawung nng finges tight

S Belore cakbrsting alow 15 munutes for optimum probe stabdization
Repolarnze whenever the instrument has been OFF or the probe has been dis-
connecied.

111. Colibration

The opetator has » choice of thvee cakibration methods — Winkler Titration.
Satusted Water. and Air. Expenence has shown that aw calibsation 15 quite
rokable. you Iar sumpler than the other two methods The thiee methods ae
described in the followng passgrephs.

Winkier Titration
1 Deaw 8 volume ol water lrom a common source and carefully divide nto lour

samples Determine the oxygen in thiee samples using the Winkler Titratron
techrque and average the thvee values If one of the values differs fiom the
other 2 by more than 0 § mg/L. discard thal value and average the reman-
ng two

2 Place the piobe in the fourth sample and stw

3 Read tempersiure of cakbration sample and set solubsbity dial 1o sample
temperatuse Observe cotect sahwuty Allow the probe 10 1emain in the sam-
ple at isast two nmunutes belore setting lemperature

4 With switch in READ O: positon, set CALIB 0: Knob to the average value
determined n Step 1 Leave in 1he sample for an addional two minutes 10
venfy stabiity

mn
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Satursted Water

! Aw saturate a volume of water (300-500cc] by seratng or stunng for at lgasy
15 minutes a1 a relatively constant temperature

2 Place the probe i the sample and stw

3 With the switch in the CALIB 0; position. adjust the CALIB Knob 10 the maik
for the local slutude Leave piobe n sample for 2 minutes 10 venty stabliy

A Calibration

¥V Switch to CALIB 02 posion

2 Place the piobe mn moist ar B O D probes can be placed i partially liled
B O D bottles Other probes can be placed in ¥S) 5075A Calibiation
Chamber (Refer 10 the lollowing section describing CALIBRATION
CHAMBER) or the small calibration bottle (the one with the hole in the but
tom along with a fow diops of water The probe can also be wrapped loosely
n 8 damp cloth taking care the cloth does not touch the membrane Wan ap
promimately 10 minutes for temperatuie stabihization. This may be donu
snmu‘lanoouslv while the probe 15 stabihzing

3 With the CALIB Knob set the meter pointer 10 the mark (01 the local alutude
Be sure reading 13 steady. For calibsation at situdes higher than 7000 fees
above sea level. see Tabla Il. Recahibration 1s recommended when altitude 1s
changed A 1000 ft. slutude change can result in 8 3% reading ertor — 03
mg/1at 10 0 mg/1
The probe 13 now calibraled and should hold this calibration vdlue for many

measurements Cahbration can be disturbed by physical shock touching the

membiane or diying oul of the electrolyte Check calibration alter each senes ol

measuremenis and i lime you will develop a realistic schedule lor recahbsalion

| For best results when not n use. follow the storage procedures recommended
for the varous probes described under OXYGEN PROBES AND EQUIPMENIT
This will teduce diying out and the need t0 change membranes

Cahbiation Chamber

The YS! S075A Caltwanon Chamber 15 an accessory that helps obian
calibrating conditions when au cahbiaiing in the held and 1s alsu & uselul 1ol
when measuring n shallow wates lless than 4 1) As shown in Figure 9 o con
sists of 3 4 1/2 It stainless steel tube (1) attached 10 the calibration chambes (9)
and the measunng nng (7) For caliti 31wn insert the solud rubber stoppes (6} o

: the Lutiom of the cakbration chambet (5) Push the probe (4) thiough the hullow

tubber stopper {3) as shown n Detal A For masimum accurtacy wet the wisule
of the cahbrauon chamber (5) with fresh water This creastes 3 100% 1elanive
humubity envionment lor cakbration Insert the probe stoppes assembly v the
top of ihe calitvation chambes

Durning calibration hokd the calibranon chamber under water and cohbiasle 45
described 1 the Au Cahbiaiion procedure Keep the handie above the water ol
all tunes Afltge cabbration the chamber can be used s 3 measutiny sl by
temoving 1he probe stopper assembly lrom the cahbnation chambier (5) anl plac
ing it i measuning tng {7) {See Detad C) Slowly sin the water withy the wan)
when medsuting

IV Dissolved Onygen Measurement
8620 T00 WHD With the insttument prepated 101 use and the ot cobtiated place the

probe wm the sample 10 be measured and provede st "
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FIGURE 9

. Swsring for the 8739 Probe can best be sccomphshed with 8 YS! Submers:-

bie Stwrer. if the Submersibie Stisrer is nOt used. provide Mmanual stwrnng by
reisng and lowering the probe about 1 ft. per second. I the 5075A Calibea-
sion Chambaer is ussd. the entire chamber may be moved up snd down in the
woter 8t sbout 1 &. per second.

. The ¥8) 5720A hes » built-in power dviven siurer.

With the YS! 5750 sample stuiing must be accomplished by other means
such 88 with the use of 8 magnetic sturng bar.

Allow sulficient time lor probe 10 stabulize 10 sample temperature and dis-
solved onygen.

Tum the swtch to TEMP end resd tempersture from the lower meter scale

Seot the O SOLUBILITY FACTOR dist to the observed tempersiure. taking .

core 10 use the sppropnate sshnity index (See SALINITY CORRECTION)

. Turn the switch 10 READ O and read the dissolved oxygen value n mg/l

divectly from the meter.

Selinity Cosrection

Less ouygen can be dissolved in salt water than in fresh water. The amount

veries directly with the degree of sslinity and. st constent temperature. the
relationship con be considered linsar for the range of fresh water 10 ses water.
which corresponds 10 the nstrument range of 0 to 20.000 mg/1 Chioride

11 18 necessary for the Operstor 0 determing salinity by suitable means (such

a8 with the YS! Madel 3J S-C-T Meter) and then 10 choose the coriect position
slong the inder scale when duahng n the temperature (See Figure 10)

12

FIGURE 10

Each section of the bar on the 02 SOLUBILITY FACTOR dal represents 5 000
mg/I Chionde concentiation over a range from O 10 20.000 mg/l The hne
leading (0 the correct temperature should ntersect the lelt edge of the bas st the
proper sahmiy concentiabon The drawing shows the dial set lor 0 my/t
Chionde at 20°C. or 10.000 mg/} Chionde at 15°C. or about 18.000 my/)
Chionde at 10°C, erc.

Multiple Measwements
i1 a senes of measurements are made wn 8 short ime at about the same

temperature (within 5°C of cahbrstion temperatwe) performance will not be

degraded and recshibration is not tequired. simply.

1 Read tempeisiure of new sample

2 Reset 0; SOLUBILITY FACTOR DIAL

3 Read oxygen concentiation Expernence 13 the best guide for deciding how
often recaibeation 1s requued Careflul probe mantenance and storage ad
stabilkty of cabbeation

V. % Onygen & % Air Satwation Measwementis

Occasionally 1t 13 desirable 10 measure the % oxygen n 3 sampie o¢ the % o
saturation of 8 sample The YSI Model 518 can be used for these measurenments
with any of the YSI 5700 Seres Probes with an sitered cakbration technique as

lollows

1
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% Oxnygen Readings Calibration Procedure (0-46%)

1 Prepare the probe for operation as previously discussed
2 Coannect the piobe 10 the nstrument
3 With the instrument OFF adwst the meter 10 1010 on upper scale using the
Sdyusiment screw
4 Swnich to FULL SCALE and adjust the meter 10 the full scale position
S Switch to READ 0: postion and leave the insitument on up 10 20 Mminutes
to stabdize the probe
Set 02 SOLUBILITY FACTOR dwal 10 25°C position
Swnich to ZERO position and adyust meter (0 1610 0n the lower scale with
" the ZERD knob
8. Swiich to READ 01 and with the probe i sir adjust the meter to 21 on the
lower scale wsing the CALID knob. ’
9. Repeat Steps 7 and 8 unid no further adjustment is required
10 Teansler the probe 1o the measurement sample and read on the lower scale
with the nstrument stll in the READ 0: posiion Al readings will be n
%0; Accurecy will be £ 1% Os. worst case
NOTE. Tempersture readings may be mads with the switch wn TEMP posi-
uon The SOLUBILITY FACTOR diat must be left in the 25°C pom®
hon. .

~ o

% Als Seturstion Readings {0-100%)
1 thwu 4 Some as n % Ouygen Readings.
S. Turn the selector switch 10 ZERQ and adyust the meter 10 10/0 On the upper
scale wang the ZERO adjustment knob.
6. Swtch 10 CALIB 01 and with the probe i air adjust the maeter to 10 on the
] upper scale using the CALIB knob
7. Teansler the probe 10 the messurement sample and read on the upper scale
with the instrument still in the CALIB 0) position. Muluply by 10 (0 obtan

% s saturation. For enample, if the metes reads 8.5. multiply by 10 for an

snswer of 85% s saturstion.

NOTE: Temperature readings may be made with the switch in the TEMP
posion. The 02 SOLUBILITY FACTOR depl 13 inoperative snd un-
necessary when meking % aw ssturation readings

NOTE: When %02 or % sir satusrstion messwements ae 0 be made in
water. grestest sccwacy will be schweved i the probe is calibeaied
n moist sir by suspending it in 8 bottle containing a small amount
of water. or by wrapping it in 8 demp cloth during cshibration steps.

Vi. Recerding Dats

Although the YS! Model 518 13 not designed with recorder output. it 1$ poss:ble
for the user 10 modily the nstrument shghtly i oider 10 record % O and % aw
saturstion Connect 8 100 mV recorder with mimmum 50K ohm input npedance
8c108s the meter termunals Set up the recorder accordng to the manufacturer's
nsttuctions and operste the YSI Model 518 as described

Dissolved oxygen messuiements in mg/! cannot be recorded accurately ex-
copt under CONSLENt 18MPETsILre CONdIIONs Tius 1s becsuse the solubidity of on-
vOON n waler 18 temperature dependent and instrument correction 1s manual
recordng of dissolved onygen 13 requised n your apphcation. we recommend
either the YSI Mode! 54 A or Mode! 57 Dissolved Onygen Meter. wiuch have

utomatic temperature compensation and ate designed with recordes oulput tet
minals

VIl Calibration Tables

The mg/1 tables n accordance with standard practice’ include the vapun
pressure ol water in the indicated pressure The sampie of ain used 101 cahbiation
should be saturated with water vapor lor greatest cahbration accuracy

The error which may result from use of complerely dry au lextreme condimon)

s small and 13 mauwmum at ughes temperatures and altiudes At 25°C and 760

mm pressuie the extreme e11or would be 0 3 mg/1. for 50% RH. 015 my/1 it
the enor 15 of concern. wat the wmiside of the sampler cup belore use 10 provile
100% RH Then no error will occur using the tables provided

Table |
SOLUBILITY OF OXYGEN IN WATER (Sasturated with Air) IN mg/i
AT VARIOUS TEMPERATURES AND PRESSURES

P m ”e 700 768 726 700 78 [ 28
Pinches 06T 2982 2083 2084 2784 2067 2088 2400

° 1409 1480 1441 1392 1344 1296 1247 1199
' 1447 1479 1400 13S) 1306 1239 1212 Vel
1 1408  138F 1383 312 1270 1226 1180 0134
b | 0n 1) es 1328 202 "N 1) IR ] ] "o)
. 1338 1309 1292 1248 1205 1160 1018 10)%
s 1300 1278 9288 1218 11723 1131 1089 1047
. 1260 124 3226 1108 1144 1103 108V 1020
’ 1236 1212 1198 1188 1118 1078 103s 998
e 1207 1183 1167 1128 1089 1049 10V0 9N
. 178 1188 1160 110V 1063 102¢ 968 947
T VSO 1127 0112 1074 1037 999  ser 91l
" 122 1100 1088 1049 1012 973 I O
}3 1098 1076 1082 1028 990 93¢ 90 M2
1] 1073 1082 1038 1003 968 93 8% se?
e 1080 1029 1015 S8 948 912 8)8 84)
3 1 1027 10007 9% 580 918 092 838 818
9 e 005 988 9’2 819 908 8)3) B840 80?
s P84 905 932 920 86’ 85 8213 1%
2 e 964 943 931 B0V 069 83 805 )1e
z 19 948 928 916 902 85t 020 189 1%
& 10 918 907 0935 864 @3¢ 60 I3 &
- 208 690 870 w4 @8 180 138 128
- n 8%0 072 e00 80X 8OV rn 742 1y
o 1 873 086 B4s 913 188 IS8 129 loO
o 1 s 040 029 000 m ’4) s eee
z 2 84Y 924 813 0S5 182 129 100 &N
SR [ 826 809 9% 270 143 1'% &8s 680
s X 795 204 )32 130 103 8l 64
2 1 IZ I 'Y 210 244  21) 4% 668 67
s 2 .20 187 Ps& 130 208 el 8%  e3s
€ 110 786 les 718 692 888 640 6)1a
s » ’s8 14 »n 705 880 6% 829 40)
2 u 743 228 718 830 ses  64) &V 5w
- 1 131 716 208 a8t &3 @2 ear s®2
3¢ 710 0% 6% 8V  6as 822 %) SN
s 707  89) 68) 659 835 &M 58 58)
3 898 802 612 sS4  82% 801 SI)  5%)
» 688 811V 662 88 813 591 Ser  Sas
3 678 68 632 828 @05 S82 A% 5)s
E €85 &%) 642 619 39 S 550 SNV
.0 658 @e1 837 809 588 %8¢ sS4y 50
a e4e 811 8212 600 877 355 &) Sw
Q €38 622 613 S91 369 Ses Sl Sw
'} 626 61) 60¢ 3562 S60 538 Ste  ave
as 617 808 359 813 582 830 Sus  eee
e 608 595 5686 563 S4) 822 smw  ave
e 398 sSe8 372 5% 53 313 a2 4
L34 (X 1] sre $ )0 (X 1] 827 S 08 LY 1Y se)
a8 $8) 810 S82 %4t S19 498 e} ase
b3 [ 21 se2 LX 1) 33) s2 an a0 ae
20 568 554 546 1% SUe_ 4a8)  4s)  ew

Source Denved hiom 15 Edwon "Standard Matengls for the £ranunation ul.
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1t should be noted that the berometric pressure ss quoted by the Weather

Bureau is not the true atmosphaeric pressure of the local. but it 1s corrected 10 an
oquivalent ses level reading.

Foe a reported pressure of 760 mm the true atmospheric pressure al a given

slitude 13 shown in Table il

Toble I
RELATION OF ATMOSPHERIC PRESSURE TO ALTITUDE
True Aumospheric
Ahitude P ’
Ses Lovel 760
1000 Fest 723
2000 Fest 707
3000 Feet a8
4000 Feet ese CALIS Setting for
5000 Feet 632 Altitudes Above 7000 Feet
6000 Feet 600 Set Meter to Resd mg/!
7000 Feet 588 .
8000 Feet 564 1002
9000 Feet 543 964
10.000 Foet 523 929
11.000 Fest 803 893

The tempersture-solubility relationship of oxygen in 588 water is not the same
08 that in lesh water.
The solubility of oxygen in sea water is given in Table It

Table I
SOLUBILITY OF OXVYGEN (N SEA WATER

(Chieside concentration 20.000 mg/1)

Toemp. Selubliity Tomp. Solubility
oc me/i °C mg/l
o 11.4Y 18 7.9
1 1m0 172 7.78
2 1083 18 P X 3]
3 1058 19 7.4
4 1030 20 73
8 1008 20 7.20
) 982 22 707
? 969 23 695
[} 237 24 68
] 916 25 eNn
10 096 26 6 60
" 877 27 649
12 858 20 638
13 841 29 629
14 824 30 618
11 807

€mmn Nacuad from 161h Edition “Standard Matenals for the Examination of

DISCUSSION OF MEASUREMENT ERRORS

When comparative measures are made on the same sample. under the
same condions, and with the same instiument, the reading should reproduce v
4201 mg/t or betier Many factors can contribute 10 messurement eriois The
oo figures given below are “worst case absolute error accumulation” where
esach contnbuting factor 13 8t its extreme lolerance value and the sum of con
1nbuting factors 1s taken as the woist possible combination There ste thiee
man types of enors

TYPE 1 Ernors due 10 instrumem design. quahity contiol snd component
hmitations They cannot be reduced withoutl elsborate mdiwvidual in
strument cahbration procedures
1% meter tolerance 0 15 mg/! max
Amp and cicunt 0 05 mg/1 max

{Worst case Type 1 error £0 20 mg/I max )

TYPE 2. Enors ariung from temperatuie and oxygen sensor lmnations, non-
linear response. and membrane-10-membrane difference. The men-
imum permissible e110r is spacihed. end good mamtensnce will limit
thus type of eror to those value.

Automatic tempersture compensation for membrane temperature
coetficient 0 03 mg/I max.
Dsal Solubelity control error
{1% component 0.10 mg/| mex)
Tracking of panel dial and printing error
-6 10 +30°C — 0.05 mg/iI'max
{30 10 45°C ~— 0.0 mg/1 max)

+0.2°C peobe error — 0. 14 mg/I max.
(Worst case Type 2 error: £0.32 mg/l max )

TYPE 3. Errors arising from sssumptions made sbout the envionment in whwch
the measurements are made and ss such sre subject to control by the
operatos.

Alutude Effect —

1000 . change gives sbout & 3% ernor or 03 mg/l st 10 mg/l
lovel. .

Baromeuric Pressuwie —

Normal locsl variation is less then 206" Hg. or 015 mg/l mex
Humidity —

if less then 100% RH in colbration chamber Assume only 50% AW
The etror vaties with temperature.

YEMPERATURE ERROR/mg/|
0°C 002
10°C 005
20°C 012
30°C 027
40°C 068

Neglecting the siitude efror —
(Worst case Type 3 errors at 20°C. £0 27 mg/I max)
'}
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Under the worst conditions with alt e¢tors sdditive — The error st 20°C could
smount t0: +0.79 mg/I (max ) :

‘ " f'yp. 3 enors are omitied — the worst case enor would be: 4052 mg/I
max.

il cakirstion is achieved at or within 1°C of the sample tempersture — the
o110¢ can be further reduced to: 40.38 mg/| (max )

Besring in mind that these sccumuisied errors represent manulacturing
sccepisbility limits and that probability of al errors adding in the same direction
is low. the probable ermor sccumulstion 13 about 1/2 the maximum 0 26 mg/|
# Type 3 enors are eliminated, and 0.19 mg/| if careful temperature matching
technique is employed.

CIRCUIT DESCRIPTION. MAINTENANCE & CALIBRATION

The Model §18 containg two separste circuits
1. A tempersture bridge circuit. .
2. An amplifier for oxygen measurement.

The smplifier lestures integrated circuitry lor good temperature stability. low
voltage power requirements and long batiery lkife. Current from the oxygen proge
develops 8 voltsge across 8 109i830r Network which includes » thermustor (kept
st O2 probe tempersture). This voltage is spplied 10 the input of the cicuit A
porsion of the amplifier cutput is spplied 10 the amplifier input in & stendsrd

The amplifier output circuitry is designed to pesform specific manipulations on
the input signsl 10 achigve dial-in 0> solubnlity factor and t0 provide calibrstion
sdjustment mesns. ‘

The only normal maintenance is battery replecement. Four “C size fleshlight
betieries a0 roquired. Battery life is at lesst 1000 hows of operation or 8
monthe shell life.

Sattery replascement is indicated H the “lull scale™ adiustment cannot be
made os 07 calibration cannot be achieved. (Warming: a faulty probe will also
not pesmit 02 calibration.)

Replace betieries every six months 1o reduce danger of corrosion due 1o leaky
batteries. Yo replace betteries — remove six sciews fiom bottom plate —
batiery holders are color coded. Positive ( + button) end of batiery must go to

- red.

1t is possible that the 02 SOLUBILITY FACTOR dial can become loose and shp
from its normal position. in sn emergency the dial can be repotitioned with the
following procedure. It must be emphasized thet this is an emergency procedure
only. and that the instrument should be retuned 10 the lactory for proper
recalibration ot the earliest opporiunity.

1. Calibrate in sir 10 the focsl altitude in the normal fashion

2. Switch 10 TEMP snd resd temperstuie of the probe.

3. Reler 10 Teble | and determine solubility of oxygen »n water at the observed
tempersture snd current barometnc pressure. Consul Table N or call the
tocal Westher Buresu for an exact tesding The move sccurate the reading
the more sccurste will be the calibration

4. Switch to Oz and set the 02 SOLUBILITY FACIO}I disl 10 the observed
tempersture with sahnity of frash water. The mg/l indication should agree
with Table 1. If it does not. rotste the SOLUBILITY FACTOR dal until the
mg/! indhcation does agree with Table |. Loosen the dial reposition ta the
pointer indicates the observed lempersiue. This s 8 temparary cahbration

(

only As soon ss possible the instrument should be returned lo lactory
recalibration YSI mamtaing complete facilities lor repair and recalibration ol
all ¥YSI products

INSTRUMENT BATTERIES

Battery ceplacement 18 indicated f lull scale adjustment cannot be achweved o
0: calibration cannot be achieved (Warning A faulty probe will also not perma
0, cabbranion)

To 1eplace batteries ramove the four screws holding the resr cover of the m-
strument The four batteres will be found on the batiery terminal board inside
See Figure 11

Banesy holders are color coded POSITIVE |+ bution) end of battery must go
to sed

Replace with Eveready No 935 “C” size or equal

FIGURE 11

WARRANTY AND REPAIR

AN YSI products Carry 8 one-yes! warantly on workmanshwp and parts. enclusive
of battersas Damage thiough accident. mususe. of tampening will be repened
at a nominal charge. if possibla. when the item 1s returned to the factory o 1o an
authornized YS| deasler.

If you are expesencing dilficulty with any YSI product. it may be returned fus
repau. aven il the warnanty has expied YSI mantains complete fachines o
prompt servicing of all YSI producis

Service Deparniment

Yellow Springs Instrument Co . Inc

PO Box 279

Yaliow Sprnngs. Ohio 45387. US A

Phone (513) 767-7241

Telex: 20-6437 19
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1.0 DESCRIPTION
1.1 Sensing Method

The MINIRAM (for Hiniature Real-time Aerosol Monitor) Model PDM-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 3 pulsed GaAlAs light emicting source,
which generates a narrow-band emission (half-power width of 80 nm) centered ac
880 nm. This source is operated at an average output power of about 2 aW.

The radiacion 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. Aan
dﬁcical interference-ctype filter is incorporated to screen out any light whose
wavelength differs from chat of the pulsed source.

The MINIRAM is a light scatcering aerosol mohitor of the nephelometric
type, i.e., the instrument concinucusly senses the combined scattering from
the pbpula:ion 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 Samplinglnethod

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 paramecers have been designed
for preferential response to cthe particle size range of 0.1 to 10 micromecters,
ensuring high correlation with scandard gravimetric measurements of both the
respirable and thoracic deposicion fractions. -Optional flow accessories are
available for applications requiring specific inertial particle precollection,

extractive sampling, concurrent filter collection, etc. g

It should be noted that one of the advantages of direct light scactering o
aercsol sensing is that the rate at vhich air passes through the sensor does b
not influence the indicated concentration because the cetection is performed o
directly on every parcel of air traversing the fixed sensing volume. §

1
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Therefore, flow velocity through a real.cime 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 "GO" on the

liquid-crystal display indicating that the MINIRAM has, indeed, been activaced.

1.3 MINIRAM Electronics

The MIE MINIRAM is a very advanced aerosol monitor which incorporates a

. custom-designed single-chip CMOS microprocesser whose functions are to:

process the signal from the light scattering detection circuit, control the
measurement sequence program, compute concentration averages,'keep record of
elapsed time, perform automatic zero correction, control auto-ranging, drive
the liquid-crystal-display, store average concentration values as well as
timing and identification information, sense battery and overload conditioens,
sequence playback of stored information, and provide alarm signals.

The MINIRAM derives its power from a set of internal rechargeable Ni-Cd
batteries which can provide continuous monitoring 6pcration for over 8 1/2
hours, or retain stored information for up to approximately 6 months. The ‘
battery set is packaged as a separable module which allows easy field
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 two output connectors. One provides a continuous,
real-time analog signal output proportional to the aerosol concentration.
This signal can be used for continuous recording (i.g.. on a strip chart
recorder), telemetry, or control purposes, etc. The ocher connector provides,
during the measurement mode, either an ASCII digital output which is updated
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 operationm, the liquid-crystal-display
indicates the aerosol concentration in the units of milligrams per cubic
meter, and the displayed reading is updated every 10 seconds. When operazing

in the measuremant or monitoring mode, other functions can be displayed
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momentarily, i.e.. as long as a corresponding touch 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, hgainst a

filter-gravimetric reference, using a standard tesc dust (Arizona road duszc).

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 permic
its use as a personal exposure monitor, attached to a belt, shoulder scrap,
hérd hat, ecc. Alternatively, it can be used as an area monitor for both
indoor and ambient air situations. Test chamber monitoring, visibilicy
measurements, cloud detection (e.g., radio/drop sonde), aerosol dispersion

studies, etc. are additional applicacions of the MINIRAM.

2.0 WHEN YOUR RECEIVE THE MINIRAM ...

Follov these steps when first receiving your MINIRAM:
2.1 Remove the instrument from shipping case.

2.2 Observe display.
in the minimua pover mode.

2.3 Plug charger into A.C. line (standard charger {s for 120V, 60 Hz;

optional version available for 220V, 50 Hz).

2.6 Connect charger plug into corresponding MINIRAM receptacle.

2.5
using instrument without the charger.

It should be blank indicating that the MINIRAM is

Leave charger connected to MINIRAM for a ainimum of 8 hours before

TOO0 WHD
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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

Assuning 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.

s "OFF" display: MINIRAM has been in the off mode for less than
48 hours. '
‘
. Concentration display that changes or "blinks” once every

10 seconds: the MINIRAM is {n the measurement mode.
3.2 To start Measurement Cycle

. 1f che MINIRAM shows a 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.

s 1f the MINIRAM shows "OFF" (see above), press MEAS directly to

inict{ate measurement cycle (there is no need to press OFF g
firsc, in chis case). =
o
. : S
The func:ions performed by pressing each MINIRAM touch switech are as follows:
o
N
4 O




3.3 MEAS

To start the monitoring operation of che MINIRAM, Press MEAS (see
automatic timing sequence of Figure 2). The first readout displayed is either
"G0" (or "CCO" if TIME is also pressed, section 3.4), followed by the lasc
concentration reading or ".00". Approximately 36 seconds after pressing MEAS
the firsc nev 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 Q;anout 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 informacion.
Once the MEAS mode has been entered this sequence can only be interrupted by
pressing OFF; pressing ZERO, TWA, SA, TIME or ID» only affects che display
during the time these keys are pressed, without affecting the measurenent
cycle. Pressing PBK during this cycle has no effsct.

The instrument normally operates in the .00 to 9.99 mg/m3 range.
Whenever a 10-second concentration exceeds 9.99 mg/m® the MINIRAM display
automatically switches to the .0 to 99.9 mg/m® range and remains in that
range as long a the measured 10-second concentration exceeds 9.99 mg/m’,

otherwise the MINIRAM reverts to its lower range display.

3.4 MEAS and TIME

If both MEAS and TIME are pressed at the same time (press TIME first and
vhile depressing it actuate MEAS) the MINIRAM will display "CCO" (for
Continuous "GO®), and will then operate as above (i.e., pressing MEAS only),
except that after che first 8.3 hour run it will restart automatically and
continue to measurs for an indefinite number of 8.3 hour runs, (with the

battery charger) until the OFF key is pressed, or until che batceries are

exhausted. Concentration averages and timing informaction for the last seven

8.3 hour runs will remain in storage at any given time.

O
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3.5 OFF

“hen this key is pressed the MINIRAM will discontinue whatever mode is
underway displaying "GCA"* followed by the display segments check ("8.8.8a")
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
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"
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
display the "OFF" reading for only 10 minutes, after wﬁich the display will be
blanked again unless another key is pressed during that period.

Every time che OFF key is pressed, during a measurement cycle, the
MINIRAM will store the concentration average and elapsed monitoring time up to
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 cycies. '
| If cthe MINIRAM is not reactivated (i.e., pressing MEAS) within 48 hours
of the OFF Command, it automatically switches to a minimum power level, with
blanked display; however, all data remains stored in memory for up to
approximately 6 months without battery recharging (indefinicely, with charger).

OFF must be keved before any other operating mode can be entered:
secting ID=, zero referencing, playing back stored daca, or chinging the

program code. Display functions, however, can be activated during the

measurementc mode.

00 WMy

*#"GCA" is displayed and printed out by the PDM-3 although the instrument is

man:zfactured by MIE, Ine.
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3.6 TIME

During the measurement mode, if TIME is pressed the display will show the

elapsed cime, in minutes, to three significant figures, from the start of the
last measurement run. The MINIRAM will automatically return to concentcration
display after the TIME key is released.

3.7 TwA

This key stands for Time-Weighted-Average. During the measurement mode,

if TWA is pressed the display will indicate the average concentration in

milligrams/m3 up to that instant, from the start of the last run.
average is computed by the MINIRAM applying the equaction:

T
Tia = 1 f cde
(-]

where t is the elapsed run time and C is the instantaneous concentration at
time t.

This

The value of TWA is updated every 10 seconds. After releasing the

TwA key the MINIRAM display returns to the 10-second concentration display.

3.8 saA

This key sctands for Shift-Average. During the measurement mode, pressing

SA will provide a display of the aerosol concentration, up to that moment,
averaged over an 8-hour shift period.

This average is computed by the MINIRAM
applying the equation:

t
1 Cde
TWA = 280 Min.

o

The shifc-average value corresponds to the exposure from the start of the
measurement cycle. Thus, for example, {f the MINIRAM has been measuring for

3 hours, and the time-veighted average over that period has been 6 mg/r3
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(TWA reading), the shift average value at thac time. (SA reading) would be
2 mg/m?, which is equivalent to an 8-hour exposure at an average
concerncraction of 2 mg/md.

The value of SA is updated every 10 seconds. When releasing the SA xey

the MINIRAM display returns to the 10-second concentration display.

3.9 PsK

With the MINIRAM in the off mode (i{.e., not in the measurement mode), the
stored information can be played back by pressing PBK. If the PBK key is
initially pressed the display will indicate "P" for one second. 1If PBK
continues to be pressed for more than 1 second, then the stored data is
automatically played back through the MINIRAM display: First, the
identification number is displayed with the ID indicator bar on: next the
shifc or run number (7 through 1, {.e., starting with the last run) is shown
(with the OVR indicator bar on as {dentificatfon); followed by the sampling
({.e., measurement) time in minutes, for that run; folloved by the off-time
between the last and next run (in tens of minutes); finally, the average in
mg/m’ .* 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 approximactely 70 seconds.

1f 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 HINIRAKb

for printout, magnetic storage, telemetry, etc. A printout consiscs of 8

Figure 3 shows a typical sctored data printout (see data block
The first 7 lines shov the data for the

lines of data.

labeled "Playback of Stored Data").
last 7 measurement periods, and the last line shows the identification number

(1), the programmable selection code (F), and the zero value for that data
block (Z). In addition s check sum is printed out on a 9th line for

100 5

*Eicker the TWA or the SA values, depending on selectad user-programmable code
(see Section 4.2).
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modem/computer data transfer purposes. The first 7 data lines are subdiviced
into 4 columns. The first column identifies the measurement period (starting
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
between consecutive measurement periods, in minutes divided by 10: and the
lasc column lists che average concentration values for each period in mg/md . *

Eicher time-weighted, or shift average values can be printed, depending
on the selected programmable code (see section 4.2). The exafple shown on
Figure 3 (F=0012) indicates that the TWA values are listed. Although the
printout heading will indicate "PDM-2 LISTING" (as shown in Figure 3), this
format applies equally to the MINIRAM model PDM-3.

The speed of the digital transfer to a printer or other digital device
can be user selected through the programmable selection code (see section
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 instruccions on how
to connect the MINIRAM to a printer ot other digital recording/processing

device.

3.10 ZERO

The interior walls of the MINIRAM sampling chamber reflect a small amount

of the light from the infrared source into the detector. This background

level is referred to as the "zero value", and is automatically subtracted from
The result is

all aerosol concentration readings during the messurement mode.

that the displayed readings depend only on the actual dust concentration

present within the sensing chaamber.
The zero value varies from instrument to instrument as well as with
It will {ncrease somevhat as the chaamber inner

different sensing chambers.
A zero updace should be

walls and windows become contaminated with dust.
performed after cleaning the sensing chamber (see section 12.0).

*Either the TWA or the SA values, depending on selected user-programmable code

(see Section &4.2).
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Pressing ZERO during a measurement period provides momentary display of
the stored zero concentration value used by the MINIRAM o correct all digizal
concentration readings (the analog output signal is not zero-corrected). To
update the ZEIRO value the MINIRAM must be in ics off conditidn (press OFF in
case of doudc). Then, press ZERO and wait until the display again indicates
"OFF".

The average of 4 consecutive 10-second zero level measurements will then
be scored 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
Figure 3). When operating the MINIRAM in high particle concentration
environments ( 5 mg/m®) the zero value update should be performed
approximately every 8 hours. At aeroscl concentrations below approximately
1 mg/m® this update may only be required once a week, or even less
frequently. The zero update should be performed either within a clean-air
environzment (ideally, a clean room or clean-bench) for dust measurements in
the concentration range below 0.5 mg/m®, approximately, or by flowing clean
air chrough the sensing chamber of the MINIRAM (e.g.. by means of an opticnal

clean-air adaptor, MIE model PDM-1FZ Zero Check Module) (see section 17.2) for

use at dust concentrations above 0.5 mg/m’, approximately. Air conditioned

offices (without smokers) usually have concentrations below approximacely 0.05

mg/m3 and can thus be used for zeroing purposes. When measurements are
perforzed under essentially clean air condicions, e.g., in the same
environment where the zero check was performed, the MINIRAM readings will
indicate 0.00 mg/m® with small random fluctuations around that value.
Positive values (e.g., 0.02) will thus bc—indicaccd on the LCD display.
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

be printed out by a digital printer (see sections 10.0 and 11.0)

3.11 ID=

Pressing ID= during a measursment period provides momentary display of
the identification number stored within the MINIRAM memory.
The ID# kay, in combination with other keys, is used for several

additional programming functions described in che next section (4.0).

10
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4.0 PROGRAMMABLE FUNCTIONS

4.1 1ID=m Selection

In order to change the instrument identification number the MINIRAM zust

first be in the off mode (i.e., press OFF). Then press the 1IDs key, and che
presently stored number (between 1 and 999) will be displayed, as well as :he
ID indicator bar. To increment the identificazion number prcs; the 4 key
(same key as TWA), and to decrement the number press the ¥ key (same key as
SA). Any number between 1 and 999 can thus be selected and will remain in

storage unctil the batteries are disconnected, or if the MINIRAM is not

recharged over a §-month period.
Pressing the OFF key after the above identification number selection will

remove the MINIRAM from the ID» selection routine and lock-in that number
uncil @ new number is selected. A complete ID® lock-out ({.e., a routine to
preclude panel-control change of that number) can be accomplished by a

separate programmable code selection (see section 4.2).
4.2 Programmable Selection Code

The programmable code allows the user to panel-select several alternate

functions and operating modes.

The program codes to select specific alternate operating modes are:
1 selects the alarm instead of ASCII digital output

2 selects the ID® lock-out

4 selects the TWA instead of the SA to be stored for playback

8 selects & l-second pause after each printer carriage return (for
slow printers)

32  selects 110 baud digital output racte instead of 300 baud Q

X

64 selects 600 baud digital output rate instead of 300 baud .

O

These numbers are entered as a sum, e.g., to implement ID# lock out, TWA o
storage, and l-second carriage return delay, che code number would be 14 o
-

~

(2+4+8).
11



\J‘P To enter the desired code (e.g., 14) follow these steps:

. Press OFF key and wait until "OFF" is displayed.

. Press 1D= key and set program code to desired number (e.g.. i&)
by means of the 4 and V keys.

’ . Press TIME key (this will show previously entered code).

s 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
a programmable selection code. To restore the desired IDs

(without affecting the selected code number which {s now locked
in), use the 4 and Y keys again to select the ID= for the
instrument as described in section 4.1.

. Press OFF to exit the ID» selection routine.
j’ s 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.
‘*ﬁ% 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 ocutput
. Panel-selectable ID number (preset to 999)
. Time-Weighted Average (TWA) values in memory storage
. . 7-bit ASCII resolution
. 300 baud digital output
. Princer carriage return followed by a 1 second delay
4.3 1ID» Lock-out o
I
] X
' 1f the ID® lock-out code has been selected (i.e., a 2 as part of the sum,
. o3
as described in section 4.2) then both the ID» and the programaable code can S
only be displayed (and printed out), but naither of the two can then be o
&
= @
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changed by means of the panel keys. 1In this case. in order to change the D=
if the lock-out code has been selected, or too alter the programmable code,

thé battery must be unplugged momentarily. Disconnecting the battery,

however, causes the MINIRAM to lose all stored data, and cancels all alternate -

program codes which may then be restored following the procedure described in

section 4.2,
4.4 Alarm Level Adjustment .

If the selected progran code includes a 1, the MINIRAM will not provide
an ASCII digital output but instead a switched output (at the digital outpuc
connector) which will close every time the measured l0-second concentration

value exceeds a presettable threshold concentration level. If a 1 has been

- ineluded in the code, then the ID# divided by 10 becomes the alarm level in

milligrams/m3. This level can be adjusted following the ID# selection
procedure of section 4.1, that {s using cthe A and ¥ keys to increment or
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 4 and ¥ 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.

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 mods the MINIRAM detection circuit has been overloaded. A

momentary overload can be caused by che insercion of an object into the
I1f the cause of overload

sensing chamber, sudden exposure to sunlight, etc. ' .
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 °
. O

over an 8 1/3 hour measurement cycle. —
| O

&

2N

0

13




The ID bar display is activaced only for display identification purposes

ard not for error condicions.
The BAT bar is displayed when the battery voltage becomes insufficien:,

indicating that the charger should be plugged into the MINIRAM.

5.2 Error Codes

The MINIRAM will display and output (at the digital outptet jack) error
code numbers along with the corresponding overload indicator bars on the LCD

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
.0.2: RAM (digical processing)

.0.3: A/D (signal) overload

1f an overload condition persists for more than approximately 1 1,2
minutes the selected concentration average value (SA or TWA) automatically
registers 9.99 and that number will be indicated (or digitally transmicted)
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 the MINIRAM the removable sensing chamber (see

Figure 1) must be properly inserted, i.e., pushed all the way into the MINIRAM

towards the display/control panel end of che instrument. When this chamber is

properly positioned the surface on the opposite end froa the display/control
panel will be approximately flush with the body of the MINIRAM.

To remove the sensing chamber, gently push it away froa the
display/control panel end, using both thumbs, sliding {t out of its channel.
This will expose the shouldered metal button with {ts small spring-loaded
plunger, and che tvo lenses (illumination and detection lenses). Touching of

14
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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
anti-reflectant paint and these surfaces should not be touched, if at all
possible. (Newer models have a special finish which i{s not touch-sensicive).

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 parcially closed at one of its open ends. This
end is inserted first when sliding the chamber back into the MINIRAM channel.
A spall shouldered slot is provided on the underside of the removable sensing
chamber for the metal button that serves to retain the chamber.

To reinsert the sensing chamber simply slide it back into positioen making

sure chat che chamber is moved parallel to the MINIRAM body. Ensure complete

insercion, as mentioned above.
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 sceps

when installing another pack.

CAUTION: ALl stored data vill be lost vhen disconnecting battery.

After reconnecting battery pack, the ID resecs to 999 and an automacic zero

reference check is performed by the MINIRAM.

Separate battery packs can be used whenever a.c. line power is
unavailable to recharge the pack within the MINIRAM. Thess spare parts can be
recharged independently froa the MINIRAM by plugging the charger into the
charge receptacle which is an integral part of the battery pack (see figure 1)

15
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8.0 CALIBRATION ADJUSTMENT

Although every MINIRAM has been factory-calibrated using a representative

dust (see section 1.4), the user may wish to change the calibration constant

of che instrument for a specific type of aerosol. Such a calibration should

be performed by obtaining a concurrent filcer colleccion (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’MINIRAM (i.e.

TVA reading) at the end of the tast should be compared with the filcter-
The ratio of the two concentration

gravimetric-determined concencration.
The coamparison

values can then be used to correct the MINIRAM calibration.
run should be replicated several times (to minimize errors) to obtain an

average ratio.
To change the MINIRAM calibration proceed as follows:

8.1 Place MINIRAM in a clean environment (e.g. air conditioned office).

8.2 Remove ba:céry pack (follow procedure of section 7.0).

8.3 Disconnect battery connector (remember that all stored data will

thus be lost/erased from MINIRAM memory).

While leaving battery pack lying next to MINIRAM, re-connect the two

units (i.e. plug in connector).

It will be performing a slow

8.5 Immediately observe MINIRAM display.
As soon as it displays ".00",

segmenc-by-segment display checkout.
press OFF, thus incerrupting the initial aucomatic zero check (see

section 7.0). Wait until the display indicactes "OFF" and then press

MEAS and wait approximately 36 seconds.

Observe 10-second readings (typically in the range of 1 to

8.6
3 mg/m’) and record manually a few consecutive readings.

Calculate the aversge of these values.

16
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8.7 Ildentify small potentiometer screw (visible through an opening in
the foil shield of the open MINIRAM) opposite the digital output
jack. Adjust this potentiomecer. using a fine screw driver. until
the average MINIRAM reading is increased or decreased (with respect
to the 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

corrected by the desired ratio.

If an optional Reference Scatterer is available, insert in the MINIRAM

inscead of cthe normal sensing chamber and follow the same procedure (i.e.,

follow steps 8.1 through 8.8).

9.0 ANALOG RECORDER CONNECTION
The analog output of the MINIRAM {s a negative voltage of 0 to 1.5 V. A

high input impedance recorder ( 100K ), or other signal processing device can

be connected to that output. The 0 to -1.5V 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
order of several millivolts.

It is advisable to connect 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 time constant of the analog output of the MINIRAM

is only 0.2 seconds which, in the absence of an external capacitor, results in

excessive s{ignal fluctuations.
Two miniature plugs are provided with the instrument to connect to the

analog and/or digital output jacks (both can be used concurrently).

17
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10.0 USE OF QPTIONAL MIE DIGITAL PRINTER

The MINIRAM can be connected to the MIE model DP-2.80C digital printer,
an optional accessory designed for direct coupling to the MINIRAM. This
printer can be used both to print out the continuous concentration daca
(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.

An example of the printout formats when using the printer in combination
with the MINIRAM {s presented in figure 3. The DP-2-80C, a very compact
impact dot matrix princer, is provided with a special interconnection cable o
the MINIRAM digital output jack. When using the MINIRAM with this printer,
the output data rate should be left at 300 baud (cthe normal MINIRAM default
value), as described in section 4.2.

The following are specific operation procedures for use of the printer in
combination wich the MINIRAM. Octher operacing and maintenance information is

contaired in the instruction manual that accompanies the princer.

10.1 Princer Connection

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 {f printing paper is in the unit. The ribbon
cartridge should have been previously loaded. Refer to the printer User's

Manual for details.

10.2 Princter Test

In order to test vhether the DP-2-80C printer is operating correctly,

hold down the LINE FEED buttoen while turning the printer on.

is on, release the LINE FEED button and the printer will then print out all of

its characters. To stop this operation press SELECT.

18
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10.3 Printourt of Stored Data

Plug printer connector into the MINIRAM digital outpuc receptacle. Turn
off printer power switch. Press OFF on MINIRAM and wait until it reads
"OFF”". Turn on princer power switch. Press PBK on MINIRAM for less than one
second (see section 3.9) and the LCD display should then indicare "PA". The
princer will then print out the stored data block.

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 ZERQO or MEAS on
MINIRAM (depending on which information should be printed out). Printer will
pfin: 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 princer

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 ocnes as sequenced by the MINIRAM whose output is

independent of the operations of the printer.

11.0 DIGITAL OUTPUT CONNECTIONS

A digital printer (other than MIE model DP-2-80C), data logger (MIE
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 50 ohms.

Figure-4 {s a dia‘tan shoving the connections and components required for

A similar diagran is shown for
These connections

a 20 @A loop interconnection to a printer.
standard RS232 interfacing with a printer (see Figure 5).

do not apply when using the DP-2-80C printer.
The MINIRAM does not send parity informacion, but does provide sn ASCII

checl: sum which is the sum of all ASCII characters, to insure data integricy.
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To use the check sum the host computer must add che ASCII value of all
digits, spaces, carriage recurns, and line feeds except for the first two
carriage returns and line feeds which are sent immediately afrer pressing che
P8K 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 sunm.
12.0 ROUTINE MAINTENANCE

When the MINIRAM is not being operated {t should be placed in {its
shipping case which should then be closed. This will minimize che 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

become contaminated with particles. Although repeated updating of che zero

reference following the procedure of section 3.10 will correct errors
resulting from such particle accumulations, eventually this contamination
could affect the accuracy of cthe measurements as a result of excessive
spurious scattering, and significant attenuation to the radiation passing

through the glass windows of the sensing chamber.

An indication of excessive chamber contamination is provided by the zexo

level reading (section 3.10), which should not exceed 3 mg/m3, approximately.

In order to clean a soiled sensing chamber remove that chamber as
described in section 7.0 and wash it with scap and water, rinsing thoroughly

to remove any residues from the glass windows and {nterior of the chamber.

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-inserc

into the MINIRAM as indicated in section 7.0

13.0 PRECAUTIONS AND OPERATING POSITIONS

The incerior of the MINIRAM sensing chamber should not be exposed to

fluctuations of {ntense light; flashes of sunlight or bright daylight

especially, are to be avoided. Such excessive variable illuminacion of the

20
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scattering detector can resulc in significant measurement errors that mav
persist over several 10-second display cycles. In order to operate the '

MINIRAM under those conditions it is advisable to use the Sunshield accessorv
(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 ca (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 the 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 potencial
particle deposition wicthin the removable sensing chamber.

Other monitoring positions are:

a) horizontal, resting on belt clip

b)
of sensing chamber)
¢) Using the optional MINIRAM table sctand
d) Wall mounted using belt clip, or the four battery pack attachment

screws on the back of the MINIRAM.

14.0 INTRINSIC SAFETY

The MINIRAM has been designed to satisfy the requirements for

intrinsically safe operation in methane-air mixtures.

incorporates a current-limiting resistor that liamlcs the battery short circuitc

current to less than 14A. MSHA 2G-3532-0 approval has been granted to the

PDM-3.
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15.0 SPECIFICATIONS

-
i
J . xeasurfment ranges: 0.0l to 10 mg/m? and 0.1 to 100 mg /o
. Precision and stability (for 10 sec. readings)*: s+ 0.03 mg/m}
(2-sigma)
J s Precision and stabilicy of time-averaged measurements*:
+ 0.02 og/m? (for 1 minute Averaging)
. + 0.006 mg/m® (for 10 minute averaging) .
+ 0.003 mg/m® (for 1 hour averaging)
: + 0.001 mg/m® (for 8 hour averaging)
‘ . Temperature coefficient: 0.005 mg/m’ per °C (typical)
. Readout resolution: 0.02 mg/m® or 0.1 mg/m® depending on
- automatically selecced range (3 digic LCD)
. Digital readout updating time: 10 seconds
- . 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.l to 10 _m in diameter
~ - Measurement display: normally 10 second real time measurement; or
- momencarily: time-weighted average, or 8-hour equivalent shiftc
average, or elapsed sample time (in minutes), or zero value, or
- identification number, or programmable code
. Data sctorage: seaven concentration averages, sampling periods in
- minutes (3 signifi{cant figure resolution), off time (10 minuce
resolution), identification number, zero value, programmable code,
. and check sum
. Real time outputs: analog (0 to 1.5V full scale), and digictal ASCII
. Memory playback: either 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 incerface)
b . Nominal battery voltage: 7.5V

Average battery current drain: 40 mA

*At constant temperature (typ. 25°C)
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Concinuous operacing time with full battery charge: 10 hours.,

approximately

. Operating temperature: O0° to 50°C (32 to 120°F) Storage: -20 to
60°C

. Outside dimensions: main body: 10 x 10 x 4 ¢cm (& x &4 x 2 inches):

sensing chamber 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.

16.1 Battery Charger

The battery charger (MIE model PDM-1-157-1) serves the following

funccions: 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 PDM-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, ses seccion 7.0).
The standard battery charger i{s designed for a 120V/60 Hz input, hovever,

it can be obtained for 220V/50 Hz {f so specified.

16.2 Other Standard Accessories
Other accessories supplied with the MINIRAM are:

Output connectors (can be used for the analog, and/or the digical

output jacks);
® Shipping Case;
. Instruction Manual.
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17.0 OPTIONAL ACCESSORIES

Several optional accessories are available from MIE for the MINIRAM,

these are described in the following subsections.
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 to be drawn through the instrument

sensing chamber. A personal monitoring pump at flow rates of 2 I /minute or

less may be used.
To atctach the Flow Adapter to the MINIRAM loosen the two thumbscrews and

pull cthe front sealing plate forward. Slide the Adapter over the MINIRAM
sensing chacber as illustrated above: secure the Adapter to the MINIRAM by
tightening the two allen-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

sanpling using probes.

Notes:
When using any of the optional accessories that are attached on and

around the sensing chamber (models PDM-1F, -1FZ, -1FS, -1FR, and -SNS) to
perform measurements at concentrations below 0.5 mg/w’, it is advisable
to zero check the MINIRAM with the accessory in place, making sure that
its mounting and sealing screws are properly tightened.

Use an external pump or pressurized ai{r source (well filcered) to drive
clean air through the sensing chamber to zero the MINIRAM with any of
those accessories (except in the case of the Zero Check Module). To zero
check the MINIRAM when using the Sunshield place insctrument with che

attsched sunshield in a clean room environment (see Section 3.10).

26

T00 WHD

0€eo




17.2 Zero Check Module (MIE model PDM-1F2)

The Zero Check Module can be used to zero the MINIRAM when a clean air
environment is not available. The Zero Check Module should be used when
concentrations in the range above 0.5 mg/m3 are to be measured (see
seccion 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.

This accessory consists of a pump, filter and the necessary tubing to
circulate clean filcered air through the MINIRAM. The pump may be powvered 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 cthe Zero Check Module following the
same procedure described for attaching the basic Flow Adapter (see

section 17.1). Connect cthe battery charger to the Zero Check Module and to an

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

operating the Zerc Check Module until the final average zero reading is

displayed (see section 3.10).

17.3 Personal Sampler Adapter (MIE models PDM-1FS and PDM-2FS)

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 & filter. The
aerosol sample is drawn through a 10 mm nylon cyclone (with a 50% cut point at
3.5 = when operated at 2 £/ainute), 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.

The model PDM-1FS is for use with an MSA 37mn filcer cassette

no. 457193. The model PDM-2FS is compatible with a Millipore 37mm disk filter

holder no. M000 037 AQ.
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To attach the Personal Sampler Adapter to the MINIRAM, follow the same
procedure as described for actaching the basic Flov'Adapcer (see
Section 17.1). Connect a length of tubing from the exhaust fitting on che
filter holder to a personal sampling pump (not provided with the Adapter).
The use of the Personal Sampler Adapter permits concurrent MINIRAM
readings and filter collection to facilitate calibration of the MINIRAM for a
specific aerosol, or to determine both concentration and chemical composition

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 che
values obtained with the MINIRAM after connecting it to the respirator can be
used to determine protection factors; conssquently, quantitative fit checks

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

located on the smaller sealing plate) of the Respirator Adapter. VWhen the

respirator wearer exhales, a slight positive pressure develops inside the mask

resulting in an air flow to the MINIRAM sample chamber, where the

concentration is measured. This air then passes through a check valve as ic

exits the chamber.

exposure to ambient conditions.
valve as an additional safety precaution in the event of check valve failure.

To attach the Respirator Adapter to the MINIRAM, follow the same
procedure for attaching the basic Flow Adapter (see Sectiom 17.1).
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17.5 Sunshield (MIE model PDM-SNS), included with unics ordered afcer
1 April 1987).

The sunshield accessory serves to protect the MINIRAM sensing elements
from excessive anmbient light fluctuations (see section 13.0). 1t should be
used whenever the MINIRAM i{s to be operated outdoors or under fluctuacing
bright light illuminacion. It is also advisable to use the sunshield to
prevent loose clothing or other objects from touching or entering the open
The use of the sunshield causes only a slight retardation of

sensing chamber.
the air exchange rate between che outside and inside of the sensing chaober

an effect that is negligible except when using the analog output in order to

follow rapid fluctuations of particle concentration. The sunshield attaches

by icts two support tabs to the body of the MINIRAM.

17.6 Shoulder Strap (MIE model PDM-SS)

The PDM-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 MINIRAM
mounting loop in the upper chest area allows exposure measurszents close to

the breathing zone while still permitting comfort and freedom of movement.

17.7 Table Stand (MIE model PDM-TS)

The table stand accessory provides a convenient mounting support for the

MINIRAM when {t is used for area monitoring. The MINIRAM is°simply clipped

onto the table stand which holds it in a position whers reflections from the
table surface do not i{nterfere with its operation.

17.8 Dot Matrix Digital Printer (MIE model DP-2-80C)

This printer is supplied with a special interconnecting cable which is

plugged into the digital output jack of the MINIRAM. The DP-2-80C {s normally

provided for 120V/60 Hz operation. Operation with 220V/50 Hz line can be

provided upon customer request. The DP-2-830C weighs & kg (9 lbs), and its

dimensions are 36 W x 27 D x 8H ecm (14 x 11 x 3 inches).
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The use of che DP-2-80C in combination with the MINIRAM is described in
Section 10.0. A separate instruction manual for the printer is supplied with

that unic.

17.9 Reference Scatterer (MIE model PDM-RS)

The PDM-RS is a specially modified sensing chamber that includes a
diffusing optical filcer mounted within the sensing region of the MINIRAM. I:
is designed to scatter a controlled amount of light from the infrared source
to the detector, providing a stable and repeatable reading on the MINIRAM
display. The reference scatterer is inserted into the MINIRAM instead of che
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 wicth the calibration reading to be
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 wichiﬁ +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 inicial 5 to
10 minuces after pressing MEAS.

1f cthe reference scatterer 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 cthe PDM-RS tag.

Because of small differences in the optical configuration of each
reference scatterer, the readings obtained with a given reference scacterer
are unique to a given MINIRAM. The response to a given population of airborne

particles, however, is the same for all factory calibrated MINIRAMs, wichin

approximately + 5%.
17.10 Carrying Case (MIE model PDM-HC)

The PDM-HC is a convenient and compact hard shell carrying case designed

to house a MINIFAM and a battery charger. The inside is foam padded for full

*Prior to the use of the reference scatterer the MINIRAM should be zeroed with
a clean standard sensing chamber as described in Section 3.10.
28
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protection. The ocutside dimensions of the PDM-HC-1 are: length -

g 1/2 inches, depth - 7 inches, and height - 3 1/2 inches.

17.11 Cable (MIE model PDM-CB)

The PDM-CB cable is used to connect the digital output of the PDM-3 with
the input of the 80 column digical printer MIE model DP-2-80C.

L4

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

is provided for the PDL-1.
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Main View of MINIRAM

Timing diagram of MINIRAM model PDM-3 when pressing OFF, MEAS or
ZERO (typical times)

Typical MINIRAM Model PDM-3 Digital Printout Format
20 mA Loop Connection

R$§-232 Connection
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Figure 1. Main view ul MINIRAM.
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Figure 2.  Timing diagram of MINIRAM model PDM-3 when pressing OFF, MEAS. or ZERO (typical times).
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Figure 4. 20 mA loop connection.
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Figure 3.
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~fodet 121
Interface Meter

For accwrate neasuraiments of orodust level and
thckness, the Soinst Interfaze Meter allows quick
ard easy Jeternunction of any air /product or water/
isd.ctinte: face. Themeter :neasures both floating
an: sinking iayers.

Uriie patented design® uses a sturdy probe with
wafrasced ratracuen o detect iigurds and conductivity
15 dstinguish water The prooe is 1-1/2" diameter
ard s ideas for usc in monitoring wells.

The infra-re. and conductivity sensors are both
lxcated at the zers measuring point  This avods
<rrors inherent :n flotation devices. The narrow
rfia-rad neam allows accurate measurement of

praauct layers 50 thousandths of an inch or greater.

Tramer layars are also cetectable.

“Patents pending

tecvncianammsasin 2 smancirs the nransrties of

-~ e

L R Ik
4

Inter acfe'"Meter

g ’Jodcl 121 Data Sheet

.

High Quality Design

Accurate
Datum allows ecasy measurement to 1/100 ft

Detects layers thinner than 0 050 inches.
Highly responsive 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.

Simple
Simple to uperate.
Easily cleaned.
Light weight. ‘
Permanently attached operating instructions.
Easily replaced, long-life 9V batteries.
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Operating Principles

T.. detect liquids. the Sclinst Interface Meter uses an
infiz-red beam ard receptor. The beam is powerad
Y. a standard %' rattery housed within the prebe
\When the nrane erters 1 hiquid the beam s refracted.
activaurg a ba2zer and ted ights  As the infra-red
team s 2ly O 030 inches dlameter, it Allows moas-
srement of any layer of non-conductive liquid greater
than 0.050".

Ta detect water, a conductiaty circuit is used. Thisis
powverad 2y a sewond O banery housed in the hub of
tha reel  The cosdustvany of water completes the
Lonail when fhe zaere point eonters water. This
¢ cerrides the optial cnwit, deactivating one of the
lights and the buzcer

Measurement

Alter grounding e instrument. the probe is lowered
min a well or tank  Upon entering a liquid. a single
intindicates water A buzzer and twolights indicates
moduct.,

The depth 1o the air,"product interface 1s determined
f1om the permanently imarkeg cable. Use of the tape
quice/datum allows measurements to 1/100 ft | or
setter. The probe s lowered further and a reading is
ianen at the product/water interface. The thickness
of the product layer is then determined by subtracting
the first reading from the secord.

The presence,/absence of dense sinking layers is de-
wermined by continuing to lower the probe to the
bottom of the well

Tepe Guide

A tape ?uide/datum is provided to ensure easy,
repestable measurements to 17100 ft.

The tape guide a!so protects the cable from damage
on rough edges of well casing [t guides the cable such
that the probe is held away from the casing as it is
lowered and raised in the well.

- e

Froned v Camade
e % 2NN

Tape

The 2asy-to-read, flat-tape cable is made with stranded
stainless stee! conductors embedded within poly-
ethylene. The conductors provide strength and pre-
vent cable stretch. The smooth surface of the tape is
casy o clean and decontaminate.

Marxings are permanenty heat-embossed onto the
cable. with the following options available:

M2 Each 1/50 ft. in black; feet in red.

M3 LEach cm in biack: metres in red.
M4 Both sides any scale combination.

Probe

The probe 1s 1-1/2" diameter by 9" long  The meas-
urement point for both optical and glectronic sensors
is located 1-174 " {from the lower end of the probe

When the prebe is switched "ON™ and is in air. a
warning light on the faceplate of the reel reminds the
user to turn the probe off after use.

The sturdy probe is modular to simplify maintenance
The pressure proof design aliows submersion for the
detection of sinking hydrocarbons (DNAPLs).

Ordering Information
Interface Meter

Specify: Model 121°
Measurement Option

Length
Spare Tape Guides
Spare Probe Cleaners

: i h ta
Sapric s g b, e e
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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
= 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 volocity 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 will 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
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HOW TO OPSRATE THE MEOWAMCAL PPSTTE

To Sot Ov Adjust Vohume-

Turn lower part of push-bution to adst
volume up or down. Meter should read 030"

To Assambin Migetis Tip

Slide larger mounang end of pipets up onwo

-ﬁdwwngﬂfnﬁ:wnwm

push-bution us unge rod enters prpene tip
luseranon),

T Withdow u
Wieh tp

push-button o hut lop and hdd Y

Place tip ot bottom of liquid sampie and slowly
release push-bution to wahdraw mansured
sampie

Te Qlspenss Sample

Place tip irto dispensing vessel (immemsing end
of the tup «f vessei conmaire liqud) and slowiy
press push-button 1 first seop. (Do not push w
second stop or ap waill epct).

Ramove tip from vessel and relesse push-
buston.

™ Sjost Tip
Press push-buttan w0 second sop. Tip is ewcmd.

For additionas information regarung operation
and use of prpeere, planse refer 10 your prpette
ounual.

PCB RISt
SOIL TEST
SYSTEM
Sppm

RAPID SEUNOCASSAY SCNEEIN

User’s Guide

This mathod correctly identifies 9% of that
ase PC3-tree and thess cvnmining $ ppes of A
sampis that deveiope iam color tham the sundand s
iresrpressd as positive. t conmine FCBa A samapie
that deveiops mO™ coiot than the sandard is irmy-
proved a3 nrgative. i consaine less than § ppm PCla

The Test Sywmem sccurstady only when
uu-aummw.cumum
R-dhwypbtumth'r-iy‘
It wilf i of wm
ud!dpmnudm.
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Systass Description

Each PCB RiSc 5ol Test Svecam containe mough matenal to perform four
compiets wem. each st § ppen.

The PCB RiSc Soi Test » divided into four phases. The metructons and
notes should be revarwed before proceading weh ssch phase.

Hetiine Assistance
If vou nesd ing y Tast Sy matarials. call
toll free: 1-800-242-RISC mm

Validation and Warranty information

Product claims are based on validaton studies carned out under
controlled condstions. Dats has been collecvad in accordance with valid
stanstical n!thodunddupndunhnundu;mqulﬂmmlmd
each manufactured lot
mn—»u-mummmsmofnmumm

EnSys PCB RISc analyncal wctly idencified 95% of
these ies. A ple that has o ‘hlcohﬂnlnd-umdb
lmerpuudupumh ire PCBa. A pie that has deves

more color than the sandard s interprared as neganve. |t containe less
than 5 ppm PCBa.

The y doss not g that the resuits with the PCB RiSc Soil

Tm&mnudmny-m:mmwmmlm
mulwmnnmamum-n tveed to be

submnmlmm Y P
EnSys. Inc. warrnes that this prod forms 1 the dex ﬁ
cortained hermn. No other w hathver
;mmdwwnmmdmmwum&nw
purpose shall apply w this product.
EnSwe, Inc. neither assurmes nor aushorizes any represencative or other

o assume for it any obliganon or Lubility other than such as 1s
exprasely set forth heren
Undcmmmubﬁw Inc. be liable for inoderval or
iting from the use or handling of this product.

oo g

1 ®

How It Werks.

Standards, Sampies. and color-change reagenss ire added to et tubes.
muwnm:pm:nmm“mmndmmm
n Samuple

»d d by panng its color v wih that
ohm
Nem PCH concaverston & invendly prop 1 1 coloe & v the
lightar the color develop of the sampia, the higher the concarerston
of PCBs.
Quality Contrel
Standard p or ing quality i

s mmmmmw-mhmmhmm:—mw
tast tubes from another Test Sysesm.

8 Do not we the Test Svstem akerany p has passed ity expi
data.

8 Do not atternpx the tast using more than 3 antbody coswd tubes (two of

whd\m-u!d-unm
@ Do not encwad incub da p bed by the spacific steps.
[ ] Mvcndummmoldnpudvahdhwd
tines indicased in this guide.

[ ] Un@AWW&C&ﬁWWM& Pam 136,
dix A Method 680 10

ry

Storage and Handling Precastions

8 Warp ive gioves and ey

[ ] knhummmnddmw(hm”n

8 Keepal ined [ g ed armbody cossed tubes)
seajed when not in use.

B 1f Stop Solution or b from the extraction ar COTMS into contact with
oyes, wash with coid water and sesk unmediste awdical
aterton.

B 1f Seop Soluion or liqusd from the enracrion ir coows irto contact weh
skin or ciothing. wash thoroughly with coid wamee.

8 Standard Soluton contaite PCBs. Test samples may contain PCBs.
Hardlle wah care.
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ﬁi‘a"ﬂénnu . PREPARATION

F THE SAMFLE -

NOTES REFORE PROCEEDING WITH PMASE OM
» de‘twuwﬂlldmmﬂlWh“-&m

[ marking pen. Lborstory twsue, umampvu:h.
liquid wasts conmainer, and dispossbie gioves.

1 Place wagh boat on pan balance

2 Press ON/MEMORY bueon on pan balance.
Balance will bewp and displey 0.0.

B Waigh out 10 +/~ 0.1 grams of soil

@ 1f balance turns off prior w i
then conanue.

s R lid from ion mr and f
10 grams of sod from wesgh bost into
EXITACION AL

€ Recap exracion iar tightly and shake
ig ly for one

7 Allow to settie for ons mumme.

8 R lid from (13
® Di bile fil plunger from fkkration
barrel.

0] rwart bulb pperse into top (liquid) lever in
the extraction ur and draw up sampie.
Trarsfer at least % bulb capeaty ineo
filtracion barrel. De net nae sove than one
full bulb.

9% Press plunger frmdy ineo barrel unti! st least
% mi of fiterwd sampie 1 avauabie (place on
tabie and press \f necassary).

Sammpie is now ready 1 be temed with the

iouns neesesy.

12 Crush glass ampule contained within

tube
W%M againee

13 Mix enzveme by dropper
end-overend 5 tnes. Do not shake.
94 Remove seal from enzyee dropper.

R g’" UTION & BUFFERING OF SAMPLE &

1

ANDARDS

‘- Fationing completren of Phase o steps.
greceed directty with Phase Thiee

* m“.'- Jrees

write R £ rnenr the top of one blue bufier tube snd one arcibody
costed tube. Place the Sianiasd tubes in the workstation.

e Fer cach campie t» be tastad:
Place one § ppm dilution visl in the worisation.
Wrice § (9 near the 10p of one blue buffer tube and one antibody
costad tube.

of ureart, assemble new tp oneo
mrecharcal prpras. .

S Ramove ap from § ppm dilution vial
um-nudmmm
andd balow the

unlppmdnhmvul mldioul.

€7 Remove cap from § ppen blue buffer tube.
W Withdraw 30 ul. of diluted sample froem §
 dilution vial and disperse balow the
levelin§ biue buffer auba. Do

not recap biue b ube

99 Gerelv shake § ppm blus buffer tube for 5
saconds.

38Dcard mechaniaal pipeee tp.

21 Assemnble new tip onto mechanical prpste.

22 Ramove wops from PCB Saandard vial and
two blus buffer tubes tarked SnEwe | and
e 2

28 Withdraw 30 kL of PCB Seandard and
disparee below the kquad level in Smiere |
bius buffer tube.

Wipe pipene tip with laboretory tissue.

smn-nudroww

beiow the iquid level in Rumwe 2

biua bulfer tube.

28 imenadissslv repisce ap on PCB Starclard vial

27 Disaurd snecharecal pipstie tip.

FBCarely shaks Rl | and Sumisd £ biue
butfer tubes for 5 seconds.

100 WHO
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SHE IMMUNDASSAY -

- (e smmy wsed i gerformiag Phase Three swwps

cnncal 1s ablamunyg accw e best resoits.

PeASE THALE (CONT )

‘ +COLOR DEVELOPMENT

hase of the p

i | timing and aare in
l\n ;:Munhody and tubss.

hwmuwgcrdvduhnmohhcmhmnngniyhn
hly mix the with special care not 10 spill or splash.

All washung must be dons thoroughly and with force to remove all
unbound matanal. The wash sol # & harmiess, diluse sohstion of
detergere. Do not hesitate to wash vigo ly even if the seintion
antects gioved hands.

29Stan timing and i diawly pour sol
from asch SEIS blus butfer rube (} and 2)
into approp S arobody cosad tube.

BOPour solution from § ppm blue buffer tube
into § ppm antibody costed tube.

2 Whan s compiew, gercly shake all 3
mf:sm

B2 Lat rubes sand exactly 10 prinutes.

llM-tthmu-mbnmdm

froen sech anubody coated tube into
liquad waste container
34K g nozzle of wash solution bottle just

nbovnopollmbodvm-dmh forcefully
qmwhwlmmmhmuwwg
vigorous xresm w 61 each tube. Empry all
washad tubes 1nto iquid wase cone uner.
Repeat wash 3 tmes (1wl of 4§ washes).

38 After final wash. tap annibody costed tubes
upside down on & laborszory amsue.

JSRamove cap and dispense first drop from
enzvme dropper into liquid waste contames.

7 Start timing and icyrediasdy di 4 drope
ireo each anubocty costed tube | and
Sempie) by squestng the droppee. When
compiste. gersly shake snnbody cossed
tubes for 5 seconds.

PRt tubss stand exmctly 5 minuas.

DAL the § minute cubstion. discard
hstion from esch armbody csted tube
into liquid waste cormminee.

S8Kaseping noxie of wash solution bontle st
above top of sntibody cossd tube. forcefully
squaeze wash 30lution into esch tube with &
srong, vigorous stream o fill each rube.
Empty il 3 washed tubes into liquid waste
container. Repent -uh)um.(leuloﬂ
washes).

@A e final wash. tap antibody coated tubes
upside down On 3 iaboratory tissue.

L.*PHASE FOUR

S2Raove 10p from Subsrets A {ysilow cap).

Nets Kesp Subsrats dropper botties vestical
and direct each drop at botom of antibody
coatsd tubss. Addition of more or lses than
M_dm-t-otdnpthA-I)
may grve inactursts feuls.

4BAdd S drops of Substrate A 10 sach antibody
ated tube.

@4Ramove wp from Substrate B (green cap).

QB St timing and irurvdistaly add 3 drope
of Substraze B w0 each arnbody coeted tube.

@85haks 1" tubes for 35 seconds, and b
sand for exendy 2 % d will
muummulﬂmhcya-dm

ﬂm:::ﬁma-\donlnn-by

5 drops of Seop Soluton (red cap).

Notx Blue solution will yellow whan Seo
Solution is added. i v P

#INTERPRETING TEST RESULTS

¢ Inthis step, mnsdutmnuuhdhhmum-hdu
is darker. To be conservatsve. the sampis will be
darker of these two eandards,

FERECT STAIDARD

SBWipe oumide of Satwd | and Samierd ?
antbody coated tubes with laborstory
tseus.

@9FPlace both Taatd tsbes in photometer.

SAIf phoweer resdowt is nagstve or 3ero0.
the rube i the laft well is the darker
sandard. Reove tube from ngle well and
discard it.

qumdu‘nm the tube in

he wall is the darker sandard. Remove
Mt inft wall, disoard &. and move tube
from ngist weil 1o iaft weil

ﬂMponlmMoﬁmﬁ
with laborasory tesus.

Bﬂnlmm rigiv weail of photomeser
t.du:ﬁn-nudbphy

umm-wum.m

are presare.

1f photomaer reading is gositive, concemtration

of PChs i lase than § ppen.

TO0  WHD
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BY TR P Ry e, '=' PPN, PV X WA

o Sam. ahdnt @il -

WORKSTATION SET-UP
Asseenbie the follewing comp In the workst
0 § sstihndy ovtted Wb © 9 ben buliur Gbes

© (90 dmdend st 0 § 100 dhuies il

© Lamme Gurn © N gtien bamed & phongnt
(3 I ] © £ eweluninal pipatie ipe
o htvimin A o Sdtais 0

S Sy g

-

opco 100 WHI

T

PUASS oM
COMPONENTS FOR EXTRACTION &
SAMPLE PREPARATION

Assemble the following components:

© Weigh st © Mivatios bunel
O Pas helesms © Rilraties plonget
0 Seates pale © Dab pipate
© Senul e sstien fu¢ D Catyan dugper
—
(‘\
Welgh ost [
plangw
() ~
Ul
(s10'0) [ ]
Samele sxttien for =¢
3
Pan elease

c=p

il

ey e



PHASS TWE PHASE TIOWE

COMPONENTS SOR COMPONENTS FOR

uunwlwn-mnsnlmm MMV.M
DEVELOPMENT

Use the following compenant from Phase One: ————————

Y, L Use the following components

from estlier phases: trom earlier phases:

0 foom wetuislen

© Asilboty saaind e mmhed ¥°

Use the following additions] components: © Aatihedy cnstud ibe Badbed “ustesd

© Passmant smshing 908 S astetad b el © Dehaty oastd whe Gsbed “Smaset
s 1 et tostnied)

Use the following sdditions}
component:

O Pontemmiee

Use the following additional
components:

© b bt
-u-———um
© Shap walsh & e

0 Subenals & nlew oest

o Sudetute § (pesm 0e0)

© Sioy Sulues W0ed ool

Bl

!

ose0 100 WHO BN




APPENDIX B

Sample Custody and Documentation
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Designate

Preservation

Grab
{) Sod
{1 Sed

Type
') water

ANALYSES

§ BOD

Sotids (TSS) (TDS) (SS)

Time

COD, TOC. Nutnents

Full TAL

Metals

MonthVDay/Year

Mercury

Cyanide

Samplers (Signatures)

| Cyanide Amenable

Full TCL

Volatie Organics

Station No.

BNA

Pestcides/PCBs

Remarks:

Case No:

SAS No:

CLP Sampie No:

Station Location

Tag No. Lab Sampie No.

-

100 WHD

2se0

SAMPLE ANALYSIS TAG

waALCOWN ¢

x1

FIGURE B-1




™ tuvmomus%at 2:?1"5??’100‘ AGENCY | f i
(&\, OFFICIAL SAMPLE SEAL TRERAYURT :
— !
ey : i

]
;
E

100 WHO
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SAMPLE CUSTODY SEAL

®ALCOLS p

FIGURE B-2




150301

mmsm-vmw SAS No. Case No.
< ’EP o Feoan e teerenone  Organic Traffic Report | oswmai
703-457-2400  FTS £87.2490 (For Organic CLP Analysis)
1. Project Code Acoount Code 2 Region No| Sampung Co. 4. Date Shipped [Camer 6. Proser- 7. Sampls Tripie volume
vative Description requeed for matr
Enter in Enter spke/muny spike
Aegional Informanon Sampler (Name) Aol Number elumn D) in Column A) Qupiicate analysis
sample.
1. HQ 1. Surtace Water Ship medium and
Non-Superfund Program or Signature S Shp To % N‘HNOG g- Lemomr'-. i 4 o
480, | 4 Bimme s
Svare Tl o A8 | &0isAS) e vandard
ENF SS! Speaty) | 7. Waste (SA ..
ST 3 LQ only 8. Other ( Please ndicate
Sity, State Site Spdl 10 LSI STPA N. Not (Spectly) samgle 1©
NPLD STSI Other preserved spke/duplicate
CLP A B C o] . F . G H |
Sample | Ener | Conc.iSampie| Preser RAS MMD Regional Specific Station MoDay Corresp.
Numbers ’ Low { Type. | vatve Tr%m“m‘ Locaton Yoar/Time inrtials | CLP Inorg.
(trom tram | Med ca:gl trom High | orTag Number Sample Samg. No.
lavels) |BOX 7| Fsh Box 61yvoA | BNA | Pesv [ARDY
PC8 | TOX
Shipmen tor Case
compiete? { Y/N) TR
CHAIN OF CUSTOOY RECORD -
Reunquished by: (Signanre) Cate/ Time Received by: (Signsnse) Reknquished by: (Signatre) Date / Time Recerved by: (Signanre)
Relinquished by: (Signansre) Dats / Time Receivea by: (Signanre) Relinquished by: (Signanre) Oate/ Time Recerved by: (Signanre)
Receved by (Signanre) Date/ Time Rs‘ocuvod for Laborawory by: Date/ Time Femarks s cusiody sedl wuact! Y/Unone
i (Signanxe) J
EPA Form 0110-2 (Rev. 10-80) Repiaces EPA Form (2075-7), previeus eition which may de used S v D ‘ 59 o
DISTRIBUTION: [ Oectines
Giue - Region Copy Pink - SHMO Copy White - Lad Copy for Retumn o SMO  Yeliow - Lab Capy

00667

IRNI

ORGANIC ANALYSIS TRAFFIC REPORT

0
T
=z
o
o
—_
o
W
%
=Y
———
BALCOLM g
A
FIGURE B-3




o Urvied Sistes Envwwonmental Protecsan Agency H . SAS No. Case No.
L EP cannia igzrash TRoin T lemereroses  [NOrganic Traffic Report | e
. \’ 703-587.2490 FTS §87.2490 ({For Inorganc CLP Analysis)
1. Project Coce Account Code 2. Region No.| Sampling Co. 4. Date Shupped |Carrier 6. Preser. 7. Sample Doubie voiume required
vative Oescription for spke/Cuphcate
éEnur n $ nter analysis sample.
Aegional informanon Sampier (Name) Alrbill Number olumn 0} in Column Aj o=
l 1. HNO. 3. Suriace Water | concenuenon Sarpirs in
Non-Supertund PTogram o Signature S ShpTo g: za? g: E-mm-::m" paint cans.
;A :2504 ; :m;‘:‘m' See revarse lor scaronal
Site Narme 3. Type of Actvity g?‘l; - (s::;Y ;: w (f ASS’AS) stancard Insucuons.
. Waste For total or cssoived
EgF ;: §$l (Speaty) 8. Other (SAS) metals, check oniy one
City. State Sue Spill ID} gy RD STPA Not o { ) RAS anaiyws per sach
NPLD §TSI Other preserved samgie.
cLp At a8l ctlo E - RAS Anaivale F G H 1 J
Sample Enter | Conc {Sampie|Preser{ el Low wen | Regional Specific Station Mo/Day/ mpler] Corresp.
Numbers ] Low | Type. | vative Corc. Tracking Number Locavon Yoar/Mime inibals | CLP OV&
{trom trom | Med c&m‘gf trom v y | o Tag Numbers Number Samoie Samp. No.
iabels) Box 7| Mgh Box 8 li 3 ocven
1 alm|32
Shipment for Case TR
compiste? ( Y/Nj
CHAIN OF CUSTODY RECORD
Reunquished by: (Sgnanue) Date/Time Recerved by: (Sgnatrs) Ralinquashad by: (Sxgnanre) Date/ Time Recmved Dy: (Sgnanre)
Relinquisned by: (Segnahre) Date / Time Received by: (Signatre) Reunquished by: (Sgnanrs) Date / Timw Recmved by: (Signanre)
Receved by. (Sgnanre) Dais / Time F\sn'ctvvd l;x Laboratory by: Date / Time Remarks s custody seal mact! Y/Nnone
J {Signane, l

OISTRIBUTION:

Qroen - Rogion Cony  Pinn - SMO Copy

EPA Form $118:-1 (Aav. 11-90] Replaces EPA Form (2675-4), provieus sdiion whish may bo used

White - Lab Copy lor Return to SMQ  Yolow . Lab Cepy

Soput Sempies [ Accepied
[ Decinec

{Signanure)

011543

TO0 WHD

GGE0

RNI

INORGANIC ANALYSIS TRAFFIC REPORT

WALCOLE PHRNE, M

FIGURE B-4




Unied Siaws Envronmenial Procecuon Agency SAS No
Contraci Lavorarery P " ?
E P A e g iiiio.  Special Analytical Service

703 557.2490 FTS §57.2¢490 Packing List/Chamn of Custody
1. Project Coce Account Cooe 2 Region No | Sampung Co. 4 oped
* "9 Date Shu Carner 6. Sampie 7. Preservauve
DEncnpuon . {(Enter in Coiumn C)
Regional information Samplier (Name) Awdell Nurmber ,‘,, nc':,'u mn A)
1. Surface Water 1. HCI
Non-Supertung Program Sampier Signature 5. Shp To 2. Ground Water 2 HNOJ
3 %ll:ﬂl‘ll 3 NA;SO.
4. Rinsate L) 4
Site Name 3. Type of ACUVILY  Aevane  Romevsl 5. SawSesment 5 NAOH
Lew e RAIFS CLEM 8. Od 8. Other (SAS)
pgmind RD :EM ; Waste , ('-EDOGNM
M . Othe . lce only
City, State Site Spul 1D SSJ O&M oL (5,‘”',; N Noi preserved
FED LS| NPL UST
Sampre A B c € F G H ' ! J
Numbers Mmarrna | Conc Presery- Analym Samoie | Regional Specilic Stanon Mo/Day: Sampier Dwgnuno
Enter Low atve used for | Tracking Number Locavon YearTime Inuass Fieid QC
trom Med Used spehe or Tag Number \denther Ci:::‘:ﬂ
Box 6§ High trom ana/or
. Box 7 ouplhcate
i
2
B
4
s
[
| ?
L
9
F 10
| Shipment lor SAS
compieis? ( YN
CHAIN OF CUSTODY RECORD
[Tonnqu-mod oy (Signaiure) ‘ Bate/ Time Receved by: (Signanse) Rehnquished Dy. (Snanre) Dae/Tims  [Recevesby. (Signanre)
. | |
Reunquished by (Signature) . Date s Time Recewved by. (Signanwre) Reknqueshed by (Sgnanre) Date / Time Aeceved by (Sgnature)
_ L
Recaved by (Signaiure) 1 Date /' Time Flecewed for Laboraory oy Date / Time marks s Cusiody seal wwact” Y/hinone
I ~ I (Sgnature) I
. nre)
€94 Form Spin Samples [ JAccepted  (Sgna
DISTRIBUTION (7] Decinea
White - Region Copy VYeilow - SMO Copy Pink - Lab Copy tor Rsturnie SMO  Gedd - Lok Copy

S 004108

TOO WHD
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WALCOLN PEWE, WC.

SPECIAL ANALYTICAL SERVICES
IRNI TRAFFIC REPORT FIGURE B-5




APPENDIX C

SEE CDM FEDERAL ARCS II
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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iy

b LA justeway -]

1.

2.

Project Vove:

QUALITY CONTROL FIELD AUDIT REPORT

Preject Aciress:

Project Stotus:

CLRCLA- l
ACR/Enfercement !

Other:

ECRA

(T D

Pro ect Phose:

Prelimingry Assessaent

Other:

t1/78

Dates of OC Field Aumtit:

Augrter's uowe:

facility Contact:

Contractar Cantact:

Persarvul Onegite:

TOO WHD

6S€0




Saqe

10, vert Plan sumitted | Reviewed: Ves e Status:

Outstarding Prediews with werk Plon:

11. veather Corditions: .
Surny Partly Suvy Partiy Cloumy Clousy sin orittle h- Sleet E
Towperature: Vind Speed: virng Direction:

12. AQacns 'atrices Sampled:
Petable well Crarviuater Surfoce Vater Leschate Ruretf lto;‘ Sewer D Senitary Sewer C
Other:

13. Gon-Agueous Ratrices Sawpled: *
seil Sedimant Sluipe Chemical Solice + Waste Pile
Other:

14. Level of Persorvel Protection ftequired in Werk Plen:

Level of Persarmel Protection Actusily Derved:

A [} ¢ (] .‘. A | c (]
15, Field Survey Equipment:
Coatibration Calidration Soon
lngteyment uodel gheck fladary festing
Cordgtivity Reter
Disselved Cxygen Neter
pn Reter Y
Catrntibie Cos Indicater
Flame Jonization Detector i
Mheteionization Detester — ;?
X
Teaic Cas Indicater (0D, Bg8) -_— s -
e (&)
Other: -— 7
o
-— (‘) ——
o
o
Chservetions: —
16. 9i¢ the sampling tean toke periedic surveys of the abient sir conditions: Yoo ] wh
Tes ™ a/h

17. 0id the sampling tean provide o decon tore desigrating @ clesn ard contanineted sreat

18. Where phetogroghe takens Tes

Totsl muber tokons

- ".




.

a AN [11-_ 1T\

‘alus’ L]

1. vell Casing Comstruction: Stainless Steel

2. ODismeter of well Casing: 2¢

Tefion

4 'Y

3. Lecking Caps en the wells: "lI nl 8/A

4., Nethed utilized te determine the static water level:

Vater Level Indicater

S. BReference peint that the static water level wot mmesured frem:

Survey Peint Tep of

Irrer Casing Tep of Protective Casing

e ‘ | Other

Other:

Pratective Casing:

)

w3 wJ w[]

Other:

8. Vas the water level (ndicater decontanineted sccording to standard XJOEP/DXIN precodures between edch well:

Yes [ [] u/A

11 e, sathed utilized:

7. Lvescustion Rethed:

Besiler Contrifugatl Pump Peristettic Pump Sloscder Py Subrersible Pump
Cas Displacewwnt Pump Cas Lift Pump ct‘hcr‘z‘ . —
8. Type of nese Utilized:
Pelyethylere (ASTH Drinking water Crade 2239) Teflon Silastic wa
Other:
9. Vas the hose equipped with o feot check valve: Yes se] . u/a
10. Wes the hese dedicated to ‘ueh well lecotions Yoo e WA o
t1{ S, mathed of decantmmingtions * :75
11. vas the pump dedicated to eoch well lesations  Yes s wA S
12. Ves the mmp: Laberstery Becontamineted fleld Secontmineted [ 7/} :
13. Vas the pump decontanirated sccording to stordard 1OCP/DRDI procedurser Yoo N 3
11 Be, muthed of docataminetions ) —
16, Vas the pap hesd or ond of hese within 6 feet of the dynanic weter lovel drirg oveastion:  Ves L N 7/
15. Ves the decontanination srve lecoted mmy fram the sauree of comtamirstions Voo L wA
16. Pamr Seurts for the Papn '
Sasel ine Poumrod Cormrater Sasel Ine Penred Compresser olless Alr Campresser
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15. Yo the gasel ine tronsperted in the sans vehicle a8 the sample betties o sanpl ing oquipments
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PACKAGE COMPLETENESS AND DELIVERABLES CASE NUMBER:
LAB:
SIIE:
1.0 Data Completeness and Deljverables YES NO N/A
1.1 Have any missing deliverables been received ard added (] :
to the data package. - -
ACI'ION:' 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 Prcblems/Non-carpliance'" section
of reviewer narrative.
1.2 Was M0 CCS checklist included with package? ( )
2.0 Czver letter N tiv )
2.1 Is the Narrative or Cover Letter present? (] —_—

2.2 Are Case Nunber ard/or SAS mirber contained in the
Narrative or Cover Letter? ()

3.0 Data validation Checklist
The following checklist is divided into three parts. Part
is filled cut if the data package contains any VOA analyses,
Part B for any BNA analyses and Part C for Pesticida/PCBs.
Does this package contain:
VCA data?
BNA data?
Pesticide/PCB data?

ACTION: Completa corresponding parts of checklist.

100 WHD
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YES NO N/A

1.0 T=ffic Reports and [aboratory Narzative

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 indicata any
problems with sample recaipt, condition of samples,
analytical prublems or special notaticns affecting
the quality of the data? ()

ACTION: Usae professiocnal judgement to evaluats the
effect on the quality of the data,

ACTION: If any sarple analyzed as a soil contains more
than 50% water, all data should be rejectad.

ACTION: If both VOA vials for a sample have air bubbles,
flag all pcsitive results "J" ard all non
-detects "R". ) ‘

2.0 Holding Timeg

2.1 Have any WA holding times, determined from date of
collection to date of analysis, been exceeded? [ ]

If unpreserved, aquecus arcmatic volatiles rust be analyzed
within 7 days of collection and non-arcmatic volatiles must
be analyzed within 14 days. If preserved with hydrochloric
acid and stored at 4°C, then both arumatic and non-arcmatic
volatiles must be analyzed within 14 days. If uncartain
about preservation, contact the sampler to determins whether
the sarples ware presarved.

A ten-day holding time for soil sarples is reccrmended.

Table of Holding Tima Violations
(Sea Traffic Report)
Sarple ’ Dats Dats lab Date
Sarple Matrix Presarved Sarpled Recsived  Analyzed o
%
ve)
O
[

ACTION: If holding times are exceeded, flag all positive results as
estimated ("J") and sarmple quantitation limits as estimated
("a"), and document in the narrative that holding times

ware excseded.



SLIANUAKD UFLrAal e rraasiiurs rage: >
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Revision 6
YES

Ig analyses were cdcne more than 14 days beyond holding tima,
either on the first an;lysis Or upon reanalysis, the reviewer
must use professicnal judgement to determine the reliability

of the data and the effects of additicnal storage on the

sarple results., The reviewer may determine that non-detect

data are unusable ("R").

3.0 Surrogate Recovery (Form IX)

3.1

3.2

3.3

3.4

Are the VOA Surrvgate Recovery Summaries (Form II) present
for each of the following matrices:

a. lLow Water
b. Med Water
c. Low Soil
d. Med Soil

Are all the VOA samples listed on the appropriate Surrogate
Rec~rery Sumaries for each of the following matrices:

a. Low Water

b. Med Water
c. Low Seil
d. Med Soil

ACTION: Call lab for eglanation / resubmittals. If
missing deliverables are unavailable, documant
effect on data urder "Conclusions” section of
reviesar narrative.

Were cutliers marked correctly with an asterisk?
ACTION: Circle all cutliers in red.

Was one or more VOA surrogate recovery cutside of contract
specifications for any sazple or method blank?

If yes, ware sarples reanalyzed?
Were msthad blanks reanalyzed?

ACTION: If swrojats recoveries are > 10% but all do not
meet SOW specifications:

1. Flag all positive results as estimatad ("J7).
2. Flag all non-detects as estimated detection
limits ("UO™).

()

I00 WHD
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STANDARD OPERATING PROCEDURE

1f any surrogate has a recovery of <l0% :

l. Flag all positive results as estimated ("J").

<. 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. Check the intermal stardard areas.

3.5 Are there any transcription/calculation errors between raw

data and Form II?

ACTION: If large errors exist, call lab for explanation /
resumittal, make any necessary corrections and

note errors under "Conclusions®.

4.0 Matrix Spikes (Form III)

4.1 Is the Matrix Spike Duplicate/Recovery 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
d. Med Soil

ACTIN: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many VOA sSpike recoveries are cutside QC limits?
Hater ils
out of 10 ______outoflo

4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

Water Soils
out of 5 __wtofs

ACTION: If MS and MSD 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*.

The above applies only to the sample used
for the MS/MSD analysis. Use professional
judgement in applying this criterion to other

Page:
Date:
Revision 6

YES

35

Marcn 1989

:I/A
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STANDRARD OPERATING PROCEIURE

Page: 7 of
Date: March 1989
Revision 6

5.0 Blanks (Form IV)
5.1 Is the Method Blank Summary (Form IV) present?

5.2 Frequency of Analysis:

5.3

for the analysis of VOA

TCL copouwxds, 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?

Has a VOA instrument blank been analyzed at least
ornce 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%).

Quromatography: review the blank raw data - chromatograms

{RICs), quant reports or data system printouts and spectra.

Is the chramatographic performance (baseline stability)
for each instrument acceptable for VOAS?

ACTICN:

Use professional judgement to determine the
effect on the data.

6.0 Contamination

NOTE:

'"Water blanks" aml "distilled water blanks"” are
validated like any other sample and are ot usead
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 VOAS?

When applied as

described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution

Factor.

6.2 Do any field/trip/rinse blanks have positive VOA resulits
(TCL am/or TIC)?

ACTION:

NOTE:

Prepare a list of the samples associated
with each of the contaminated blanks.

(Attach a separate sheet.)

Only field/rinse blanks taken the same day

as the samples are used to qualify data. Trip
blanks are used to qualify only those sarples
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 problems.

16
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-

, . _ (s NO H/A
ACTICN: Follow the directions in the table below to qualify

TCL results due to contamination. Use the largest
value from all the associated blanks.

T=

lSample conc > CRQL, Sample conc < CRQL &;Sample conc > ORQL

|b\.u: < 10x blank }l.s < 10x blank value}valu. & >10x blank value

i
I
|
Methylene chloride lE‘laq sample mutlaajoct sarple rsult'No Qualification ‘
is needed ‘[

|

]

Acetone iwit.h a 'U'; cross ’and report CRQL: |
Toluens l':n.u:. '‘B' flag lcmss out 'B' flag l
2~butanone_ | H '
iSample conc > CRQLiSanplc cone < CRQL &iSanplo cone > CRQL '
put < sx blank  |is < Sx blank value |value & > 5 blank value }
Other }Flaq sarple rtsult{Rejec: sarple nsu.lt:No qualification ‘
Contaminants |wit.h a 'U'; cross Iem:l report CRQL; is needed !
I<=v.n: ‘B' flag lm:oss out 'B' flag {
| 1 1

|
|

ACTION: For TIC compourds, if the concentration in the sample is
less than five times the concentration in the most con-
taminated asscciated blank, flag the sample data "R"
(unusable) .

6.3 Are there field/rinse/equipment blanks asscciated with every
sarple? (]

ACTION: For low level samples, note in data assessment that
there is no asscciated field/rinse/equipment blank.
Exception: samples taken froum a drinking water tap
do not have asscciated field blanks.

7.0 &A% Tuning and Mass calibration (Form V)

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)
present for Brumoflucrcbenzens (BFB)? (]

7.2 Are the enhancad bar graph spectrum ard mass/charge
(m/2) listing for the BFB provided for each twelve

hour shift? (]
7.3 Has a tuning performance carpound been analyzed for every
twelve hours of sample analysis par instrument? (]

ACTION: If any tuning data are missing, taks action
specified in 3.2 above.

ACTION: List date, time, instrument ID, and sample
analyses for which no asscciatad GO/MS tuning
data are available.

100 WHD
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STANDARD COFERATING FROCTLURE

Page: 3

Cate: Maren 1389

Revisicn 6

=34

3

7.4

7.5

7.6

7.7

DISTRUMENT

YES

SAMPLE NUMRERS

—— e e e e am

i i

|
' |
| |
| |
! |

ACTION: If lab cannot provide missing data, reject ("R™ all data
generatad cutside an accepta.blc twelve hour calibration

interval.

Have the icn abundance criteria been met for each
instrument used?

ACTION: List all data which do not meet icn aburdance
criteria (attach a separate sheet).

ACTION: If tuning calibraticn is in error, flag all
asscciated sample data as unusable ("R").
However, if expanded ion criteria are mat
(Sea 1588 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers.
Are there any transcription / calculation errors between
mass lists and Form Vs? (Check at least two values but
if errors are fourd, check rore.)

Have the appropriate mumber of significant figures (two)
been reportad? (Check at least two values, but if errors
are fourd check more values.)

ACTION: If la:g- erTors exist, call lab for ocplanancn /

Are the spectra of the mass calibration campourd
acceptable?

ACTION: Use professional judgement to detarmine
whethar associated data should be

acceptad, qualified, or rejectad. Q
X
8.0 Target Carpound List (TCL) Analytes
O
8.1 Are the Organic Analysis Data Shests (Form I VOA) Nt
present with required header information on each
page, for each of the following: 9
(o)
[o4]

a. Samples ard/or fractions as appropriate
b. Matrix spikes and matrix spike duplicates
c. Blanks

()

o]

oA
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Page: 10
cate: Maren
Revisicn 6§

8.2 Are the VCA Reconstructed Ion Curcmatograms, the

8.3

8.4

8.5

8.6

8.7

mass spactra for the identified campourds, and the
data system printouts (Quant Reports) included in
the sample package for each of the following?

a. Samples and/cr fracticns as apprepriats

b. Matrix spikes and matrix spikes duplicates
(Mass spectra not required)

Cc. Blanks

ACTION: 1If any data are missing, take action
specified in 1.2 above.

Are the response factors shown in the Quant Report?
Is chramatographic performancs acceptable with
respect to:

Baseline stability

Resoluticn

Peak shape

Full-scale graph (atteruation)

Other:

ACTION: Use professiocnal judgement to determine the
acceptability of the data,

Are the lab-generated standard mass spectra of the
identified VOA capourds presant for each sample?

ACTION: If any mass spectra are nissing, taks action
specified in 3.2 above. If lab does not
generata their own standard spectra, make
nots in "Contract Problems/Non—compliance".

Is the RRT of each reportad campourd within 0.06 RRT
units of the standard RRT in the contimuing calibration?

Are all ions present in the standard mass spectrum at a
relative intensity greatar than 10% alsc present in the

sarmple mass spectmum?

Do sample and standard relative ion intansities agres
within 20%?

ACTION: Use professicnal judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
all such data should be rejected, flagged
"N" (presumptive evidence of the presance of
the campourd) or changed to not datected (at
the calculated detection limit).

{ES MO
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9.1 Are all Tentatively Identified Compourd Forms (Form I,

9.2

9.3

9.5

Part B) present: and do listed TICs include scan number
or retenticn timne, estirated concentration ard "J"

qualifier?

Are the mass spectra for the tentatively identified
compourds and associatad "best match" spectra included
in the sample package for each of the following:

a. Samples and/or fractions as appropriate

b. Blanks

If any TIC data are missing, take action
specified in 3.2 above.

ACTION:

Add "J" qualifier if missing and "N“
qualifier to all jdentified TIC compourds
on Form I, Part B. '

Are any TCL cocmpourds (frcn any fraction) listed as
TIC copourds (example: 1,2-dimethylbenzene is xylene—
a VCA TCL~—and should not be reported as a TIC)?

Flag with "R" any TCL caompourd listed as a TIC.

Are all ions present in the referenca mass spectrum with a
relative intensity greater than 10% also presant in the

sarple mass spectrum?

Do TIC ard "best match® standard relative ion intensities
agree within 20%?

ACTION: Use professicnal judgement to detarmine
acceptability of TIC identifications.

ACTICN:

ACTION:

It

+

it is determined that an incorrect identi-
fication was made, change identification to
"minown" or to same less specific identi-
fication (eoample: "C3 substituted benzene")

as appropriats.

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 RRF wers used to calculate Form I result.

Were any errors fourd?

10.2 Are the CRQLs adjusted to reflect sample dilutions

ard, for soils, sample moisture?

YES NO MN/A

100 yy
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ACTICN: 1If errcrs are large, call lab for explanation /
resutmittal, make any necessary correcticns ard
note errors under "Cenclusions”.

ACTICN: When a sample 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 sarple analysis).
Replace concentrations that exceed the calibration
range in the criginal analysis by crossing out’

the "E" value on the coriginal 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 summary package.

11.0 gtandards Data (GCAD)

11.1 Are the Reconstructad Icn Chrcmatograms, and data
system printouts (Quant. Reports) present for initial
ard contimuire calibratien?

ACTION: 1If any calibraticn standard data are missing,

take action specified in 3.2 above.

12.0 &S Initial Calibration (Form VI)

12.1 Are the Initial Calibration Forms (Form VI) present
ard complete for the volatile fraction?

ACTION: 1If any calibration stardard forms are
missing, take action specified in 3.2 abova.

12.2 Are response factors stable for volatiles cver the
concentration range of the calibration (RSD <30%)?

ACTION: Circle all cutliers in red.
ACTION: When RSD >30%, non-detects may be qualified

using professicnal judgement. Flag all
positive results "J". Wwhan RSD >90%, flag

all non-detects as urusable ("R"). (Region £
II policy.) 4

12.3 Do any corpounds have a RRF < 0.08? § ()
ACTION: Circle all cutliers in red. o
ACTION: If any volatile carpound has an average f\j

RRF < 0.08, flag positive results for that
corpound as estimated ("J"), and flag non-
detects for that ccmpound as unusable ("R").
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‘ES

12.4 Are there any transcription / calculation errors in
the reporting of average response factors (RRF) or

$RSD?

ACTION:

ACTION:

(Qheck at least two values but if errors are
fourd, check more.)

Circle errors in red.

If errors are large, call lab for explanation /
resutmittal, make any necessary corrections a.nd
note errcrs urder "Conclusions®.

13.0 GC/MS continuing Calibration (Form VIT)

13.1 Are the Continuing Calibration Forms (Form VII) present
ard camplete for the volatile fractien? ()

13.2 Has a contimuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument? (]

ACTION:

List below all sample analyses that were
not within twelve hours of the previous
continuing calibration analysis.

ACTION:

If any forms are missing or no contimuing
calibration standard has been analyzed within
twelve hours of every sarple analysis, call lab
for explanation / resutmittal. If contimuing
calibraticn data are not available, flag all
asscciated sample data as urwsable ("R").

13.3 Do any continuing calibraticn standard campourcis have
a RRF < 0.08? —

ACTION:
ACTION

Circle all cutliers in red.

If any volatile campound has a RRF < 0.0S,
flag positive results for that compound as
estimatad ("J"), and flag non-datects for that

capound as urusable (“R").

134Daanyc:npaxdshavoa%di£fmbccmnimtmm

continuing calibration RRF > 25%?
ACTION:

Circle all cutliers in red and qualify associated
sample data as outlined in the table below:

T00  WHD
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% DIFFTERENCE

25-50 | So-s0 >90
t l

i

' .

{'J' positive 'J' pesitive | 'J' positive
'rsult'.s, no acticnlrmls, tmolmu' aRn
'formndetecrs {nen detects Inon detects
I !

13.5 Are there any transcription / calculation errors in the
reperting of average response factors (RRF) or difference
(3D) between initial and continuing RRFs? (Check at
least two values but if errcrs are fourd, check more.)

ACTION: Circle errors in red.
ACTION: If exrors are large, call lab for explanation /

resubmittal, make any necessary corrections ard
note errors under "Cenclusions®.

14.0 Interral Standards (Form VITT)

14.1 Are the internal standard areas (Form VIII) of every
sarmple and blank within the upper and lower limits
for each continuing calibration?

ACTION: List all the cutliers below. '

Sample #

Intermal Std  Area  lower Limit  Upper Limit

(Attach additional sheets if necessary.)

ACTION: 1If the internmal standard area count is outside the upper or

lower limit, flag with "J" all positive results and non-

datects (U values) quantitated with this internal standard.
If extremsly low area counts are reported, or :.f.'pcrfcmm
exhibits a major abrupt drop off, flag all asscciated non-

detects as urusable ("R").

14.2 Are the retenticn times of the i.num._sl standards within
30 seconds of the associated calibration standard?

ACTION: Professiocnal judgement should be used to qualify
data if the retention times differ by more than

30 secords.

G
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YES NO N/A
15.0 Field Duplicates

15.1 Were any field duplicates submittad for VOA analysis?
ACTION:

ACTION:

(—l

Corpare the reportad results for field duplicates
ard calculate the relative parcent differencs.

Any gross variation between field duplicate
results must be ackiressed in the reviewer *
narrative. However, if large differences exist,
identification of field cuplicates should be
confirmad by contacting the sanpler.

100 WHD
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YES NO N/A

PART B: BNA ANALYSES
1.0 Txaffic Recorts and fLaboratory 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 indicats any

preblems with sample receipt, conditicn of samples,
analytical problems or special notations affecting
(]

the quality of the data?

ACTION: Use professiocnal judgement to evaluats the
effect cn the quality of the data.

ACTION: If any sarple analyzed as a soil contains more
than SO0t water, all data should be rejectad.

2.0 Helding Times
2.1 Have any BNA holding tires, determined from date of ’
(]

collection to date of extracticn, been exceeded?

Samples for BXA analysis, both soils and waters,:
must be extractad within seven days of ths dats of
collection. Extracts must be analyzed within 40
days of the date of extraction. -

Table of Holding Time Violations
' (Ses Traffic Report)
Sarple Datas Date Lab Date Date
Sarple Matrix Sarpled Recsived Extracted Analyzed

times are exceeded, flag all positive results as
tion limits as estimated:

ACTION: If holding
that holding timess

estimated (“J") and sample quantita
(*uo"), and document in the narrative
wers excseded.

T00 WM
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YES 0 N/A

If analyses were done more than 14 days beyond holding time,
either on the ti.;st analysis or upon reanalysis, the reviewer
Tust use professicnal judgement to detarmine the reliability
of the data and the effects of additional storage on the
sample results. The reviewer may determine that non-detect
data are unusable ("R").

*

3.0 Syrrocate Recovery (Form IT)

3.1 Are the BNA Surrogate Recovery Summaries (Form II) present
for each of the following matrices:

3.2

3.3

3.‘

a. ILow Water _ () _ _
b. Med Water () - _
c. Low Soil ) -
d. Med Soil ) ( ]

Are all the BNA samples listad on the appropriate Surrcgate
Recovery Summaries for each of the following matrices:

a. Low Water - ) —_ —
b. Mad Water ' { ]

c. Low Soil ' (]

d. Med Soil ()

ACTION: cCall lab for explanation / resumittals. If

missing deliverables are unavailable, document
effect cn data urder "Conclusions" section of
reviewer narrative.

wencutlicnmrludmrnc:ly'wimanuwisk? (]

ACTION:

Circle all autliers in red.

Were two or more base-neutral OB acid surrcgate recoveries
oJut of specification for any sample or method blank? (]

If yes, ware sarples reanalyzed? {

Were method blanks reanalyzed? (]

ACTION:

If all BNA surrogate recoveries are > 108 but two
within the base-neutral or acid fraction do not
meet SOW specifications, for the affected fraction
only ({.e. base-neuytral OR acid compounds)

1. Flag all positive results as estimated ("J).

2. Flag all non-detects as estimatad catection
limivae rmEI™

T00 WHD
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- ¥ N NA

If any base-neutral or acid surrogate has a

recovery of <10% :
1. Flag all positive results for that fraction

(i.e. all acid gr base-neutral compourds) "Jv.
2. Flag all non-detects for that fraction "R".

Professional judgement should be used to qualify
data that have method blank surrogate recoveries
out of specification in both original and re-
analyses. Check the internal stardard areas.

3.5 Are there any transcription/calculation errors between raw
data and Form II? _ (...]

ACTION: I1f large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions®.

4.0 Marrix Spikes (Form III)

4.1 Is Uwe Matrix Spike Duplicate/Recovery Form (Form III)
present? (_.1

4.2 Were matrix spikes analyzed at the required frequercy
for each of the following matrices:

a. Low Water
b. Med Water
c. Low Soil

d. Med Soil -

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above. i

4.3 How many BNA spike recoveries are cutside QC limits?
Hater Soils

out of 22 ee___.Outof 22

4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

Water Soils
out of 11

£LE0

out of 11

If MS and MSD both have less than 10% 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 MS/MSD
analveis. Use professional judgement in

ACTION:

100 wHo
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YES NO /A
5.0 Blanks (Form IV)
5.1 Is the Methcd Blank Summary (Form IV) present? (]

5.2 Frequency of Analysis: for the analysis of BNA
TCL campourds, has a reagent/method blank been
analyzed for each set of samples or evary 20 samples
of similar matrix (low water, med 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 arnd spectra.

Is the chrumatographic performance (baseline stability)
for each instrument acceptable for BNAs? ()

ACTION: Use professional judgement to determine the
effect on the data.

6.0 contamination

NOTE: "Water blanks” and "distilled watar blanks" are
validated like any cther sample and are pot used
to qualify data. Do not confuse them with the
othar QC blanks discussed below.

6.1 Do any method/instrunent/reagent blanks have positive
results (TCL and/or TIC) for ENAs? When applied as
described below, the contaminant concantration in
these blanks are mulitiplied by the sample Dilution
Factaor. o ) —

XL
=
6.2 Do any field/rinse blanks have positive BNA results
(TCL and/or TIC)? , S — [} —
=
ACTION: Prepare a list of the samples associated
with each of the contaminatad blanks. S
(Attach a ssparats sheet.) N

NOTE: Only field/rinse blanks taken the same day
as the sarples are used to qualify data. Blanks
may not be qualified because of contamination
in ancther blank. Blanks may be qualified for
surrogate, spectral, tuning or calibration QC
problens.
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ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Usa the largest
value from all the associated blanks.

YES

NO

'SAnpl- cone > G'QLIS.mplc cone < CRQL &
l!.:u.xt. < 10x blank

l&mplo conc > CRQL
Iu < 10x blank valuclvalu. & >10x blank value

Cammon {Flag sarple ruult:mjec: sarple rvsu.ltho qQualification
Phthalats lwith a 'U'; cross lard report CRQL: is needed
Esters |cut ‘B! flag Ia-oss out 'B' flag
t t
iSanplo cenc > mr_isa.nplo conc < CRQL &!Sample conc > CRQL
lbut<5x blank l:.s<5xblankva.1u. valus & > $ blank value
Other lI-‘lag sarmple result:Rn)oct sample resultho qualification
Contaminants with a 'U'; cross [and report CRQL: is needad

oaut 'B' flag

i
:
£

ACTION: For TIC campourds, if the concentraticn in the sarmple is

less than five times the concentration in the most con-

taminated associated blank, flag the sample data "R"
(uusable) .

6.3 Are there field/rinss/equipment blanks associated with every
sarple?

ACTION: For low level samples, nots in data assessment that
there is no asscciated field/rinse/equipment blank.
Exception: sarples takan from a drinking water tap
do not have asscciated field blanks.

7.0 GEAMS Tuning and Mass Calibration (Form V)

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)
present for Decafluarctriphenylphosphins (DFTPP)?

7.2 Are the enhanced bar graph spectrum and mass/charge
(m/2) listing for the DFTPP provided for each twelve
hour shifet?

73&:aumimpufommcmpcmﬂbmmlyzdtormry
twalve hours of sarple analysis per instrument?

ACTION: 1If any tuning data are missing, take action
specified in 3.2 above.

ACTION: List date, time, instrunant ID, and sample
analyses tormdxmusocuudccnsnnm;
data are available.

(

TOO WHD
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ATE E TIME i INSTRUMENT . SAMPLE NUMBERS
! : 5
1 [) 1
] [] ] —_———=-
‘ i ]
1 [] ]
| ] 1 -
' d i .
] ] ]
ACTIN: If lab cannot provide missing data, reject ("R") all data

7.4 Have the

instrunent used? {

ACTIN:

ACTIQN:

generated outside an acceptable twelve hour calibration
interval.

ion aburdance criteria been met for each

List all data which do not meet ion aburdance
criteria (attach a separate sheet).

If tuning calibration -is in error, flag all
associated sample data as unusable (*R").
lowever, if expaided 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 amd Form V§? (Check at least two values but
if errors are foud, check more.) (_.1

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
acceprable? [ )

ACTION:

8.0 Target Campound List (TCL) Analvtes

8.1 Are the Organic Analysis Data Sheets (Form I BNA)
present with required header information on each
page, for each of the following:

Use professional judgament to determine
whether associated data should be
accepted, qualified, or rejected.

100 WHD
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a. Samples arnd/or fractions as appropriate ' (.

b. Matrix

C. Blanks

spikes and matrix spike duplicates (.1 ..



STANDARD CPERATING PROCEILRE Page: 22 of s
Cate: March 1989
Revisicn &
YES s A

8.2 Are the BWA Reconstructed Ion Chromatograms, the
mass spectra for the identified compourds, and the
data system printouts (Quant Reports) included in
the sarple package for each of the following?

a. Samples and/or fracticns as appropriate

b. Matrix spikes and matrix spike duplicates
(Mass spectra not required)

c. Blanks

ACTION: 1If any data are nmissing, taks actien
specified in 3.2 above.

8.3 Are the response factors shown in the Quant Report?
8.4 Is chrumatographic parformances acceptable with
respect to:
Baseline stability
Resoluticn
Peak shape
Full-scale graph (atteruation)
Other:

ACTION: Use professiocnal judgemant to determine the
acceptability of the data.

8.5 Are tha lab-generatad standard mass spectra of tha
identified BNA conpourds present for each sample?

ACTION: If any mass spectya are missing, taks action
specified in J.2 above. If Lab does not
genarats their own standard spectra, make
note in “Contract Problems/Non-carplianca®.

8.6 Is the RRT of each reported compourd within 0.06 RRT
units of the standard RRT in the contimuing calibration?

8.7 Are all ions presant in the standard mass spectrum at a
relative intansity greater than 10% also present in the

sarple mass spectrum?

8.8 Do sample and standard relative ion intensities agree
within 20%?

ACTION: Use professional judgement to determine
acceptability of data, If it is determined

that incorrect identifications wers made,
all such data should be rejected, flagged
"N* (presusptive evidence of the presance of
tne campourd) or changed to not dstsctad (at
the calculatad detaction limit).

100 WHD
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9.0 Tentatively Identified Compounds (TTC)

9.1 Are all Tentatively Identified Campourd Forms (Form I,
Part B) present; and do listed TICs include scan number
or retention time, estimated concentration amd "J"
qualifier? (]

9.2 Are the mass spectra for the tantatively idantified
) carpo.md.s ard asscciated "best match" spectra included
in the sample package for each of the following:
a. Sarples and/or fractions as appropriate ()
b. Blanks (]

ACTION: 1If any TIC data are missing, take action
specified in 3.2 above.

ACTION: Add "“J" qualifier if missirng and "N"
qualifier to all jdentified TIC campourds
on Form I, Part B.

9.3 Are any TCL capourds (from any fraction) listed as
TIC copounds (example: 1,2~dimethylbenzene is xylene—
a VoA TCl~—and should not be reportad as a TIC)?

ACTION: Flag with "R" any TCL corpound listed as a TIC.

9.4 Are all icns present in the referencs mass spectrum with a
relative intensity greater than 10% also present in the

sarple mass spectrum? () —_—
9.5 Do TIC and "best match" standard relative ion intensities
agree within 208%? (]

ACTION: Use professional judgenent to detarmine
acceptability of TIC identifications. If
it is detarmined that an incorrect identi-
fication wvas made, change identification to
“unknown® or to sone less specific identi-
fication (example: "C3 substitutad beanzens")

as appropriata.
10.0 Compound ouantitation and Reported Detection Limits

10.1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values.
Venty that the correct intermal standard, quantitation
ion, and RRF were used to calculats Form I result.
Were any errors found? —_ (-] —

TOO0 WHD
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10.2 Are the CRQLs adjustad to reflect sample dilutions
and, for soils, sample moisture? —_ ()



STANDARD OPERATIIIG FPOCTETURE Page: 24 of pL
Cate: March 1989
Revision 6

YES O N/A

ACTION: If exrors are large, call lab for explanation /
resutmittal, make any necessary corrections and
note errors under “Conclusions",

ACTION: When a sarple is analyzed at more than cne
dilution, the lowest CRQLs are used (unless
a QC excesedancs dictates the use of tha higher,
CRQL data from the diluted sample analysis).
Replacs concentrations that exceed the calibration
range in the original analysis by crossing out
the "E" value on the original Form I ard substi-
tuting it with data from the analysis of dilutad
sample. Specify which Form I is to be used,
then draw a red "X" acrovss the entire page of
all Form I's that should not be used, includirg

any in the sumary package.
11.0 gtandards Data (GC/AMD)
11.1 Are the Reconstructed Ion Chromatograms, and data

system printouts (Quant. Reports) presant for initial ‘
and contimuing calibration? , ()

ACTION: 1If any calibraticn stardard data are missing,
taks action specified in 3.2 above.

12.0 &A% Initial calibration (Form VI)

12.1 Are the Initial Calibration Forms (Form VI) presant
and caplets for the BNA fraction? { . ]

ACTION: If any calibration stardard forms are
missing, take action specified in J.2 above.

12.2 Are response factors stable for BNAs over the

concantration range of the calibration (RSD <308%)? (]
ACTION: Circle all outliers in red.

O
ACTION: When RSD >30%, non-datects may be qualified %
using professiocnal judgement. Flag all
positive results "J*. When RSD >90%, flag S
all non-detsacts as wwusable (*R"). (Region -
II policy.)
(o]
12.3 Do any carpourds have a RRF < 0.05? § = ()

ACTION: Circle all outliers in red.

ACTION: If any BNA carpound has an average
RRF < 0.0S, flag positive results for that
capourd as estimated ("J"), and flag non-
datects for that campound as unusable ("R").
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12.4 Are there any transcripticn / calculation errors in /
the reportirg of average response factors (RRF) or
$RSD? (Check at least two values but if errors are
fourd, check more.) ()

ACTION: Circle errors in red.

ACTION: 1If errcrs are large, call lab for explamticnv/
resubmittal, maks any necessary corrections ard
ncte errors wxder "Conclusions®.

13.0 GCMS Comtimuing Calibration (Form VIT)

13.1 Are the Contimuing Calibration Forms (Fom VII) present
and caplete for the BNA fractien? [

13.2 Has a contimuing calibration standard been analyzed
for every twelve hours of sample analysis per

instrument? {

List below all sanple. analyses that were
not within twelve hours of the previcus
centinuing calibration analysis.

ACTION

ACTION: If any forms are missing or no contimuing
calibration standard has been analyzed within
twelve hours of every sample analysis, call lab
for explanation / resubmittal, If contimuing
calibration data are not available, flag all
associated sarple data as uwsable ("R").

13.3 Do any contimuing calibration standard carmpounds have
a RRF < 0.05? — L_]

ACTION: Circle all cutliers in red.

ACTION: If any BNA compowd has a RRF < 0.08,
flag positive results for that compourd as
estimated ("J"), ard flag non-detects for that

c:upa.m as urusable (“R").

134Doanycmpwrﬂshavoa%ditfmbcmmnmm
ixm.ng calibration RRF > 25%? D e— ()] .

ACTION: Circle all cutliers in red and qualify associated
sample data as outlined in the table below:

100  WHD

¥8E0



Page: 26 of 35
Date: March 1989
Revision 6
YES NC N/A
% DIFFERENCE ‘ ’
25-50 50-90 i >90
'‘J! positive l'J' positive

nan detaects lncndnncr_s
]
13.5Anthgnanymmc:'iptim/almlatimminm
reporting of average response factors (RRF) or difference
(3D) between initial and contimuing RRFs? (Check at
least two values but if errors are fourd, check more.) . { 1

ACTION: Circle errors in red.

1}
|
f
results, no actimiresults, "UT* lresults, "R
I
{

- — — —— q. G—

ACTION: If errors are large, call lab for explanation /
: resubmittal, maks any necessary corrections and

nota errors urnder “"Conclusions®,
14.0 Internal sStapdaxds (Form VIII)
14.1 Are the internal standard areas (Form VIII) of every
sarple ard blank within the upper ard lower limits
for each contiruing calibration? ‘ (]

ACTION: List all the cutliers below.

Sarple # Internal std Area Lower Limit Upper Limit

(Attach adkiitional sheets if necessary.)

100  WHO

ACTION: If the internal stardard area count is cutside the upper or
lower limit, flag with "J" all positive results and non=
detects (U values) quantitated with this internal standard.
If extramely low area counts are reported, or if performancs
exhibits a major abrupt drop off, flag all asscciated non-
detacts as urusable ("R").

14.2 Are the retention times of the internal standards within
30 sacords of the asscciated calibration ? { ]

§8E0

ACTION: Professional judgement should be used to Quality
data if the retention times differ by more than
30 secxxxs.
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15.0 Field Duplicates
{ ]

15.1 Were any field cuplicates sutmittaed for BNA analysis?

ACTICN: c:npar! the reported results for field duplicates
and calculats the relative percent difference.

ACTION: Any gross variaticn between field duplicate
results must be addressed in the revieser
narrative. However, if large differences exist,

field duplicates should be

identificatian of
confirmed by contacting the sanqlc.

*
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EART C: PESTICIDE/PCR ANALYSES
1.0 Txaffic Reports and laboratory Narsative
1.1 Are the Traffic Report Forms present for all sarples?

ACTION: If no, caatact lab for replacement of missing
arqubl.qinu °

1.2 0o the Traffic Reports or Lab Narrative indicats any
problems with sazple recaipt, cordition of samples,
amnalytical problems or special notations affecting

the quality of tha data?

ACTION: Usa professicnal judgemant to evaluata the
effect on the quality of the data.

ACTION: If any sanple analyzed as a soil contains more
than 50% watar, all data should be rejectad.

2.0 Helding Times

2.1 Have any PEST/FCB holding times, detarmined from dats of

collection to data of extraction, besn excesdsed?

Sarples for PEST/FCB analysis, both soils ard watars,
must bs extractad vithin seven days of the data of
collection., Extracts must be analyzed within 40
days of the dats of extraction.

. 3.0 Quxxocata Recovery (rorm II)

3.1 Are the FPEST/ICB Surtuats Recovery Summaries (Foram IX)
Fresent for each of tha following matrices:

a. Low Watar
b. Mad Watar
c. Low Soid
d. Med Soil

3.2 Are all the PEST/RCS sarples listed on the appropriats
Surrogats Recovery Summries for each of the following
matrices:

a. Lov Watar
b. Mad Watar
c. Llow Seil

d. Med Soil

———

YES NO N/A

LCCL
|
|

LCLC
|
|

TOO WHD
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ACTION: Call lab for explanation / resubmittals. If |
missing deliverables are unavailable, document
effect on data under "Corclusions® section of
reviewer narrative. : R
3.3 Were outliers nar)ced correctly with an asterisk? ] _ o

ACTION: Circle all outliers in red.

3.4 Was surrogate (DBC) recovery outside of the contract
specification for any sample or blank? —_ -y

ACTIN: No qualification is done if surrogates are diluted beyord
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? - (...1

ATION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors urgder *Conclusions®.

4.0 Matrix Spikes (Form IIX)

4.1 Is the Matrix Spike Duplicate/Recovery 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

d. Med soil

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many PEST/IKCB spike recoveries are outside QC limits?
Water Soils

T00  WHD
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4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

Water Soils

out of 6 ' out of 6

ACTION: 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". The above
applies only to the sample used for MS/MSD
analysis. Use professional judgement in
applying this criterion to other sanmples.

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
T campounds, 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 Chromatography: review the blank raw data -
chromatograms, Quant reports or data system printouts,

Is the chramatographic performance (baseline stability)
for each instrument acceptable for PEST/PCBS?

ACTION: Use professional judgement to determine the
effect on the data.

6.0 Contaminatiop

NOTE: "Water blanks” and "distilled water blanks® are
validated like any other sarple amd are ot 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 for PEST/PCBS? When applied as described
below, the contaminant concentration in these blanks
are multiplied by the sample Dilution Factor.

6.2 Do any field/rinse blanks have positive PEST/PCB
results?

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.

(Attach a separate sheet.)

Page: 10 <t
Date: M™March (989
Revision &

YES b ¢)
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YES ND e
MOTE: 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
problams.

ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value fram all the associated blanks.

Sample conc > CRCOL
but < 5x blank

Sample conc < CRCL &
is < Sx blank value

Sample conc > CRQL
¢ > 5x blank value

Reject sample result
ard report CROL;
Cross out "B" flag

Flag sample result
with a "U"; cross
out "B" flag

No qualification
is needed

——— - — - -]
- - - - - ]

6.3 Are there field/rinse/equipment blanks associated with every
sample? (.1

ACTION: For low level samples, 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 Qalibration and GC Performance

7.1 Are the following Gas Chiramatograms and Data System
Printouts for both Primary and Confirmation
(confirmation standards not required if there
are no positive results above CRCL) colum present:

a. BEvaluation Standard Mix A (-1 . _

b. Evaluation Standard Mix B (1 -

c. Evaluation Standard Mix C (.. .
4. Individual Standard Mix A % (_1 .

e. Individual Standard Mix B 3 () - .
£. Multi-component Pesticides Toxaphene ¢ Chlordane (..

g. Aroclors 1016/1260 % (

h. Aroclors 1221, 1232, 1242, 1248, and 1254 (...}

ACTION: If no, take action specified in 3.2 above
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YES

7.2 Is Form VIII Pest-l present ard camplete for each GC
column (primary and confirmaticn) and each 72 hour

7.3

7.

4

sequence of analyses? (]

ACTION: If no, take acticn specified in 3.2 above.

Are there any transcription/calculation errors between raw

data ard Form VIII?

ACTION: If large errors exist, call lab for explanation’/

resubmittal, make any necaessary correcticns ard
nota errors urder "Conclusions®,

Has the total breakdown on quantitation or confirmation
colum exceeded 20% for DOT? . (

0 H/A

- for BExdrin? (

or if BEdrin aldehyds and 4,4'-00D co-elute and there is a
peak at their retenticn time, has the combined DOT ard Brdrin
breakdown exceeded 20%? (

ACTION:

a.

C.

If DOT breakdown is greater than 20% on quantitation column

beginning with the sarples following the last jin ¢ontrol standard:

1. Flag all positive DOT results "J".

2. If DOT was not cetected but DOD and/or DCE are positive,
flag the DOT ncn-~detsct "R". .

3. Flag positive D00 and DOE results "JN",

4. If DOT breakdown is > 20% on confirmation column and OOT
is identified cn quantitation colum but not on confirmation
colum, use professicrnal judgement to determine whether OOT
should be reported on Form I (if reported, flag result "N"),

If Exdrin breakdown is > 20% on quantitation colum, beginning with

the sarples following the last in control standard:

1. Flag all positive Endrin results "J".

2. If Bxdrin was not detactad, but Endrin Aldehyde and/or Erdrin
Ketone are positive, flag the Bxdrin non-datect "R".

3. Flag Exirin Ketone positive results “JN".

4. If Bxirin breakdown is > 20% on confirmation column and
Erdrin is identified on quantitation column but not on
confirmation colum, use professional judgement to
detarmine whethar Endrin should be reportad on Form I
(if reported, flag result "N%).

If the cambined breakdown is used (it can only be used

if the conditions in 7.4 above are ut)lard is > 20% on
qQuantitation column inning with the last

standard, take the azom specified in 7.4 a and b above.
If the caombined breakdown is >20% on ccnfi.mg:ion colum
and Bdrin or DOT is identified on quantitation colum
but not on confirmaticn colum, use professional judgement
to determine whether Brdrin or DOT should be reportad on
Form I (if recortsd, flag result “N%).

TOO0 WHD
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7.5 Is the linearity check RSD of all fcur calibration factors
<10% for the quantitation colum?

ACTION: If no, flag positive hits for all pesticide and PCB
analytes "J" for all associated samples.
toxaphene or DOT if they are
calibration curve.

7.6 Is the % difference between the EVAL A ard each analysis,
(quantitation and confirmation) DBC retention time within
QC limits (2% for packed column, 0.3% for capillary (I.D.
< 0.32 mm], 1% for megabore (0.32 < I.D. < 2 mm]) ?

ACTION: DBC retention tima cannct be evaluated if
DBC is not detectad. If it is present ard
has a retention time out of QC limits, than
use professiocnal judgemant to detarmine the
reliability of the analysis and flag results
"R", if appropriate.

7.7 Was the proper analytical secquence followed for each
72 hour pericd of analyses (page PEST D-16 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. Genarally, the effect
is negligible unless the sequencs was
gressly altersd or the calibration wvas
also out of limits.

8.0 Pesticide/PCD Standards Summary

8.1 Is Form IX present ard carpleta for each GC column and
72 hr saquenca of analyses?

ACTION: If no, take action specified in 3.2 above.

8.2 Are there any transcription/calculation errors between
raw data ard Form IX?

ACTION: 1If large errors exist, call lab for explanation /

resubmittal, maks any necsssary corrections and
notes errcrs wxar “Conclusions”.

8.3 Is DOY retantion tims for packsd columns > 12 min
(except OV-1 and OV-101 columns)?

ACTION: If no, check that there is adsquate resclution
between individual camponents. If not, flag

results for campounds that interfere with each
other (co—eluts) "R".

8.4 Do all standard retention times fall within the windows
. established for the first IND A and IND B analyses?

YES

)

(]

Do not flag
quantified fram a J-point

(]

Re)

N/A

100 WHD
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ACTION: Beginning with the samples following the
last jin control standard, check to see if
the chutmatograms contain peaks within an
e:qaandgd window surrourding the expectad
retention times. If no peaks are fourd ard,
CEC is visible non-detects are valid. If
peaks are present ard cannot be identified
through "pattarn recognition” or a consistent
shift in standard retention times, flag all
atfectead coopourd results “R".

8.5 Are the contimuing calibration stardard calibration

factors within 15% (for quantitation colum) or
20% (for confirmation column) of the initial (at
beginning of 72 hr sequencs) calibratiecn factors? ()

ACTION: If no, flag all associated positive results
"J", Usa professicnal judgement to determine
whether or not to flag ncn—detects.

9.0 Pesticide/PCB Identification

9.1

2.2

9.3

9‘4

Is Form X completa for every sarple in which a ‘
pesticide or PCB was detected? o)

ACTION: If no, taka action specified in 3.2 above.

Are there any transcription errcors between raw
data ard fForm X? —_

ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary correcticns and
nota errors urder "Conclusions'.

Are retention times of sample campourds within the
calculated retantion tims windows for both quantitation
and confirmation analyses? (]

Was GC/MS confirmation provided when required (when
capound concantyation is > 10 ug/ml in final extract)? ()

ACTION: Reject ("R") all positive results (mesting
tation colum critaria, but missing
confirmation by a second colum or GCMS (if
appropriats). Also, reject ("R*) all positive
results not meeting retention time window
criteria unless associatad standard compounds
are similarly biased (i.e. base on RRT to DEC).

Check chromatograms for false negatives, espscially for
the multiple psak coponents toxaphane and FCB's. Werse
there any false negatives? —_—

ACTICN: 1If appropriats RCB standards were not analyzed,
or if the lab performed no confirmation analysis,
flag the appropriats data with an "R".
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STANDARD OPERATING PROCEDURE Page: 5 cf

Late: March 1389
Revision 6

i3

10.0 Compound Quantitation and Reported Detection Limits

YES o] /A

10.1 Are there any transcription / calculation errors in

Form I

Were any errcrs found?

NOTE:

results? Check at least two positive values.

Simple peak pesticide results can be checked for
rough agreement between quantitative results °
cbtained on the two GC columns. The reviewer
should use professional judgement to decide
whether a much larger concentration obtained

on one colum versus tha cother irdicates the
presenca of an interfering camrpourd. If an
interfering campourd is indicated, the lower

of the two values should be reported ard
qQualified 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 cbscured the attempt at a seccnd column
confirraticn.

10.2 Are the CRQLs adjusted to reflect sample dilutions

and, for soils, sample moisture? (]

ACTION:

ACTION

If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions',

¢ When a sample is analyzed at more than one
dilution, the lowest CRQLs are used (unless
a QC exceedancs dictates the use of the higher
CRQL data from the diluted sample analysis).
Replace concentrations that excesd the calibration
rarnge in the criginal analysis by crossing out
the "E" values on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be usaed,
then draw a red "X" across the entire page of
all Form I's that should not be used, including

any in the sumary package.

TOO WHO
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11.0 Shromatooyam Quality
11.1 Were baselines stable? —) - —

11.2 Were any electropositive displacemant (negative
peaks) or unusual peaks seen? — ) —

11.3 Were early eluting peaks (for early eluting
analytes) resolved to baseline? ) — —

ACTION

: For 11.1 amd 11.2, comment only. For 11.3,
reject ("R") those analytes that are not
sufficiently resolved.



STANDARD OFERATTMG PROCETLRE

Page: 16 ct pE)
Date: March 1989
Revisicn 6
. YES e M/A
.2.0 Fileld Duplicates
12.1 Were any field duplicates submitted for PEST/PCB
analysis? ()
ACTION: Carpare the reportad results for field duplicates
and calculats the relative percent differencs.
ACTICN: Ay gross variation between field duplicata
results must ba addressed in the reviewar '
narrative. However, if large differencess exist,
identification of field duplicates shauld be
confirmed by contacting the sampler.
O
T
X
o
o
[
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INTROOUCTION

This document 1is designed to offer guidance 1n analytical gata
evaluation and valigation for Inorganic data produced by laboratories
participating in the EPA Contract Laboratory Program (CLP) or cperating undcer
CLP analytical protocols. These Guidelines have besn updated to include

requirements 1n the Inorganic Statement of work (SOW) 7/88, i1ncluding the June
1989 revisions.

In some aspects, the document is equivalent td a Standard Operating
Procedure (SOP). In other, more subjective arsas, only general guidance 1s
offered due to the complexities and uniquenass of data relative to specific
samples. Those areas where specific SOPs are possible are primarily areas 1n
which definitive performance requirements are estadlished. These requirsments
are concerned with specifications that are not sample depencent, but rather are
assoclated with performance criteria on matters that should be fully under a
laboratory's control, These specific aresas 1i1nclude blanks, calibration
standards, calibration verification standards, laboratory control standards, and
interference check standards.

The document is intended to assist technigcal review of the data.
while some areas of overlap between technical review and Contract Compliance
Screening (CCS) may exist, determining contract compliance 1s not intended to
be an cobjective of these guidelines.

At times, there may be an urgent need to use data which do not meet
all contract requirements and tachnical criteria. Use of these data does ngt
constitute sither a new requirement standard or full acceptance of the data.
Any decision to use data for which performance criteria have not been met 1S
strictly to facilitate the progress of projects requiring the availadility of
the data. A contracst laboratory submitting data which are out of specification
may be required to reanalyze sampies or resubmit data even if the previously
submitted cata have been utilized due to urgent program needs. Data which Qo
not meet specified requirements are never fully acceptable. The only exception
to this is 1n the area of specifications for individual sample analyses. I[f the
nature of the sample itselif limits the attainment of specifications, appropriate
allowances must be made. The overriding concern of the Agency 1s to obtain data
which are technically valid and legally defensible.

A1l data reviews must have, as a cover sheet, the Inorganic Regional
Cata Assessment (IRDA) form. A copy of this form is attached at the end of this
document. 1f mandatory actions are required, they should be specifically noted
on this form. In addition, this form is to be used to summarize deficiencies
requiring attention, as well as general 1laboratory performance and any
discernible trends in the quality of the data. This form is not s replacement
for the data review. Sufficient supplementary documentation must accompany the
form to clearly identify the problems associated with a Case or Sample Delivery
Group. The form and any supplemental review documentation must accompany the
laboratory data forwarded to the intended data recipient (client) or user. A
copy of the form and review documentation must be submitted to ;ho contract
Laboratory Program Quality Assurance Officer (CLP/QAQ), the Regional Deputy
Project Officer (DPO) having assigned oversignt responsibiiity for the laboratory

1
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producing the data, and the Environmental Monitoring Systems Laboratory n Las
Vegas, Nevada (EMSL-LV).

It s the responsibility of the data reviewer to notify the
appropriate Regional DPO concerning problems and deficiencies with regara to
Taboratory data. If there 1s an urgent requirement, the OPO may be contacted
by telephone 10 expedite corrective action. It is recommended that all items

for DPQ action be 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 exac:
number of samples, the'r 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 1s the best source for information of this
type or for further cirection.

The CCS report, when availadble, is a source of a large quantity of
summarized information. It can be used to alert the reviewer of systematic
problems 11n the Case or to prodlems that may be sample specific. This
information may be used n gata validation, If CCS is unavatladble, 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
resd to be 1denti1fied. The sampling records should provide:

1. Name of Site Project Manager.
2. Complets list of samples with notations on
a. sample matrix
b. field Dlanks®
c. field duplicates’
d. field spikes®
°. QC audit sample’
f. shipping dates
9. labs involved.

* 1f applicable.
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The chain-of-custody record includes sample cescriptions and cate
of sampling. Although sampling date 1s nOt aqgdressed by CLP contract
requirements, the reviewer must take 1NtO account lag time between sampling and
snicping when assessing sample holding times.

INORGANICS DATA REVIEW PROCEDURE

The requirements to be checked in data valication are 1i1sted below.
(Tre notation “CCS” indicates that the contractual requirements for thase 1tems
w1l also be checked by CCS. CCS requirements are not always the same as the
Jata review criteria.)

I. Holding Times (CCS-Lab holding times only)
PO Calibration
o Initial (CCS)
) Initial and Continuing Calibration verification (CCS)
I1I. Blanks (CCS)
Iv. 1CP Interference Check Samples (CCS)
V. Laboratory Control Sample (CCS)
vI. Duplicate Sample (CCS)
viI. Matrix Spike Sample (CCS)
viii. Furnace Atomic Absorption QC (CCS)
Ix. ICP Serial Dilution (CCS)
x. Sample Result verification (CCS)
Xl. Field Duplicates
XII. Overall Data Assessment

100  WHD
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0.

1. HOLDING TIMES

Objective:

The objective is tO ascertain the validity of analytical results based on

the holding time of the sample from the date of collection to the date of
analysis.

Note: For data review and 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 tinme
between the verified time of sample receipt (VISR) and the
date of analysis as allowed by SOW 7/88. It is thus a
technical evaluation, not a contract requireaent.

Criteria:

Tecnnical requirements (as opposed to contractual) for sample holding times
have only been established for water matrices. The following nolding time
ang presarvation reQuirements were promulgated under 40 CFR 136 (Clean
water Act) and are also found 1n volume 49, Numper 209, page 43280, of the
Federal Register issued on October 26, 1984. ,

METALS: ¢ months; pressrved to pH ¢ 2
MERCURY: 28 days; preserved to pH ¢ 2
CYANIDE: 14 days; preserved to pH > 12

Evaiuation Procedure:

Aztual holding times are established by comparing the sampling date on the
EPA 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
gistillation logs included with the raw data to determine 1f samples haa
been preserved at the proper pH.

Analyte Holding Time (days) = Anal. Date - Coll. Date

Action:

1. If 40 CFR criteria for holding times or preservation are not met for
a specific analyts 1n a water matrix, qualify all water matrix
results for that analyte which are greater than the Instrument
Detection Limit (> IDL) as estimated (J) and results less than the
Instrument Detection Limit (< IDL) as estimated (W). For Cyanide
and Mercury the appropriate detection limit for this judgement 1s
the Contract Required Detection Limit (CROL) rather than the
Instrument Detection Limit (IOL).

T00 WHD
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If technical holding times for a specific analyte are exceeded, ne
reviewer may use professional judgement to evaluate the rellabr ity
of the data and the probable effects of additional storage on the
analytical resuits. The expected bias would be Jow and the reviewer
M;Y determine that results < IDL (< CROL for CN and Hg) are unusable
(R).

Oue to Timited information concerning holding times for so1! samples,
it 1s left to the discretion of the data reviewer whether to apply
40 CFR water holding time criteria to soil samples. If the cata are
Qualified when water holding time criteria are applied to soal
samples, it must be clearly documented i1n the review.

Nute: Contractual holding time criteria based on \'TSR and
analysis date are equally applicable to water and soil
samples and will be subject to CCS review. Preservation
requirements for water samples are not applicable to soil
samples under anv conditions.

I1. CALIBRATION

Cbjective:

Requirements for satisfactory nstrument calibration are estadlisned to
ensyre that the instrument is capable of producing acceptadble quantitative

data.

Initial calibration verification demonstrates that the instrument

is capable of acceptadle performance at the beginning of the analysis run,
and continuing calibration verification documents that the 1nitial
calipration remains valid throughout the course of the analytical run.

{riteria:

4

Inttial Calipration

Instruments must be calibrated daily and each time the instrument
is set up.

8. ICP Analysis

A calibration blank and at least one standard must be used n
establishing the calidbration curve.

. Atomic Absorption Analysis (AA) {other than Mercury)

(1). A blank and at least three standards must be used In
establishing the calibration curve. One of the standards

must be at the Contract Required Dstection Limit (CROL).

(2). The correlation coefficient should be 2 0.995.
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Note: The correlation coefficient > 0.995 i1s
a tgchnxcnl. not a contractual, criterion. The
reviewer should exercise discretion in applving

this criterion to data qualification. See D.2
under “Action”.

Mercury Analysis

(1). A blank and at least four standarcs must bDe used 1n
establishing the calibration curve.

(2). The correlation cosfficient should be > 0.995.

Note: The correlation coefficient 2> 0.9935 1s
a technical, not a contractual, criterion. The
reviewer should exercise discretion i1in applying
this criterion to data qualification. See D.2
under "Action”.

Cyanide Analysis

(1). A blank and at least three standarde must be used In
establishing the calibration curve.

(2). A mid-range standard aust be distilled. (See B.2.¢.
below).

{3). The correlation coefficient for the photometric
calipration curve should be 2 0.995,

Note: The correlation coefficient 2 0.995 is
a technical, not a contractual, criterion. The
reviewer should exercise discretion in applying
this criterion to data qualification. See D.2

under “dction”.

Init1al and Continuing Calibration verification (ICV and CCV).

b.

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.

Analysis resulits for mercury ICV and CCV must fall within the
control limits of 80 - 120 XR.

Analysis results for cyanide ICV and CCV must fall within as -

118 XR. SOW 7/88, page £-5 requires that the Cyanide ICV must
be distilled with the batch of samples analyzed in assocration
with 1t. If this has been done and meets specifications, this
may suffice for the mid-range standard specified n 8.1.4d.(2).

TO0  WHD
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Evaluation Procedure:

1.

verify that the 'nstrument was calibrated 'mmediately prior to the
subJec; analytical run or within the twenty-four hour periog
breceding and including the subject analytical run.

verify that the correlation coefficient is > 0,995.

Check the distillation log and verify that the Cyanide ICV was
d1st1l1oq. Also determing 1f a mid-range standard was distillea ang
used during the course of procedural calibration.

Recalculate one or more of the ICV and CCV XR per type of analysts
(ICP,GFAA, etc.) using the following equation and verify that the
recalculated value agrees with the laboratory values on Form 2A (Form
IT (Part 1)-IN}. Due to possible rounding drscrepancies, allow
results to fall within 1x of the contract windows (e.9., 89 - 111%).

IR = faund x 100

True
hhetre: found = Concentration (in ug/l) of each analyte
seasyred in the analysis of the ICV or CCV
solution.
True = True value concentration (in ug/l) of each

analyte in the ICV or CCV source solutivn.

Action:

1.

If the minimum number of standards as specified in section B were
not used for 1ni1tial calibration, or 1f the instrument was not
calibrated mmediately prior to the analytical run or within tre
twenty-four hour period preceding and 1ncluding the analytical run,
qualify all associated analytical data as unusable (R).

If the calibration curve correlation coefficient 1s ¢ 0.995, qual:ify
resylts > IDL (> CROL for CN ang Hg) as estimated (J) and resuilts
¢ IOL (< CROL for CN and Hg) as estimated (UJ).

Note: Reviewer should use discretion in applying this non=contractus;
criterion. Further evaluation of the calibration curve, ICV and (i}
specifications, and sample concentration levels say be necessary '
deteraine if data qualification is necessary.

If the ICV for Cyanide was not distilled with the associated samp'e
batch, qualify all associated results as estimated (J) or (W), as
appropriate. If the ICV for Cyanide was not distilled with tre
associated sample batch as required by SOW 7/88, but 1t 18 documonte?
that a mid-range standard was distilled and met procedur
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speci1fications, the reviewer may use professional Judgement 'n
determining whether data qualification 1s necessary.

4, If the ICV or CCV SR falls outside the acceptance windows for one
or more analytes, use professional judgement to Qualify aln
assocrated dgata for the affected analytes. If possible, ingdircate

the expected DbDias n the review. The following Quidelings are
recommended:

Xote: For the guidelines in a - e below, the appropriate limit on
which to base judgments for CN and Hg is the CRDL for those anaivtes.

a. If the ICV or CCv %R falls outside the acceptance windows, but
within the ranges of 75 - 89% or 111 - 125% (CN, 70 - 84% or
116 = 130%: Hg, 65 - 79% or 12% - 135%), qualify associated
results > IDL for the affected analytes as estimated (J).

b. If the ICV or CCVY XR is within the range of 111 - 125% (CN,
116 = 130%; Hg 121 - 135%), assocrated results ¢ IDL are
acceptadbie.

C. If the ICV or CCV XR 18 75 - 89X (CN, 70 - 84%x; Hg, 65 - 79%),
qualify associated results < IDL as estimated (UJ).

d. If the ICY or CCY XR 18 <75x, (CN, <70%x; Hg. <85%), aualify
all assocrated results as unusable (R).

e. If the ICV or CCV XR is >125%, (CN, >130%; Hg, >135%), qualfy
assocrated results > IOL as unusable (R): assocrated results
« IOL are acceptable.

I1I. BLANKS
Ctlective:

The assessment of blank analysis results is to determine the existence and
magnitude of contamination prodlems. The criteria for evaluation of blanks
apolies to any blank assocrated with the samples. If problems with any
blank exist, all data assocrated with the SOG must be carefully evaluated
to determine whether or not there is an inherent variability in the data
for the SDG, or if the problem is an isclated occurrence not affecting
other data.

critaria:;
The criteria listed below are a sixture of the criteria of the July, 1988,

Functional Guidelines docuaent (Criterion Il- and criteria based on
requiresents and allowances of SOV 7/88 (Criteria 2 & 3).
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No contaminants should be 'n the blank(s).

No analyte snould be present in a calibration blank associated witn
an analytical run 1n excess of the CROL for that analyte.

No analyte should be present in the preparation blank assccrated with
an SOG or digestion batch 1n excess of the CROL unless samoles
assocrated with that preparation blank contain a concentration level
> 10 X CROL for that analyte.

Evaluation Procedure:

1.

Review the results reported on the Blank Summary Form 3 (Form II1-
IN) as well as associated raw dats (ICP printouts, strip charts,
printer tapes, bench sheets, etc.) for all blanks ang verify that
results were accurately reported.

Note: Unly calibration blanks and preparation blanks are reported
on fors 3. Blanks originating with the saspling operation (field
blanks, trip blanks, QA audit blanks, etc.) and subsitted to the
laboratory »ill be processed by the laboratory as field sasples and
reported on &8 Form 1 (Fors I-IN). Therefore, if an assessaent is
to be sade of these blanks, the appropriate Foras 1 and asscciated
ras data aust be evaluated. '

From Form 3, determine that no analyte is present at a concentration
> CROL for that analyte in the Calibration Blanks (ICB or CC8).

From Form 3, determine that no analyte is present at a concentration
> CROL for that analyte in the preparation bdlank(s). In ths event
any analyte exceeds CROL, evaluate assocrated samples to determine
that the concentration level for that analyte is 2 10 X blank

concentration.

From the raw data determine that no analyte in the calibration blanks
or preparation blanks has a negative result whose absolute value

exceeds the CRDL for that analyts.

Action:

1.

2.

Sample results must ot be corrected by subtracting any blank value.

Qualification of sample results based on the analyses of blanks
submitted from the field is left to the discretion and professional
judgemant of the reviewser; however, no corrective action is roaujroo
of the laboratory when such blanks show evidence of contamination.

For analytes with positive levels of contamination in calibration
or preparation blanks, values < IOL (¢ CROL for CN or Hg) n
associated samples are acceptadble and may be reported as v).
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c.

For analytes whose concentration level in a calibration blank exceeds
the CRDL, all assocrated sample result cata > IDL (> CROL for CN or
Hg) should be qualified as unusadle (R).

For analytes with negative results n a calibration blank whose
absolute value exceeds the CROL, all assocrated sample resylt cata
should be qualified as unusable (R).

For analytes with positive levels exceeding the CROL 1n the
preparation blank, all associated sample resulits > IDL and less than
10 X blank concentration level should be qualified as unusable (R).
Results > 10 X blank concentration level may be accepted without
Qualification, although reviewer should use discretion 1n doing so.

For analytes with negative results in the preparation blank whose
absolute values exceed the CROL, all associated sample results < CROL
should be qualified as unusadble. Assocrated sample results > CROL
may be accepted.

IV. INTERFERENCE CHECK SAMPLE (ICS)

obJeztive:

Tre ICP 1interference check samples verifies the validity of <the
laboratory's i1nterelement and background correction factors.

criteria:

‘
.

The ICP Interference Check Sample must be run at the beginning and
end of the analytical run or a minimum of twice per ei19ht hour
working shift, whichever 1s more frequent.

Results for the ICP analysis of Solution AB during the analytical
run must fall within the limits of ¢ 20% of the true value for tne
analytes included in the Interference Check Samples.

Evaluation Procedure:

1.

Recalculate from the raw data (ICP printout) one or more of the
recoveries using the following equation for SR, and verify that the
recalculated value agrees with the laboratory reported values on Form

4 (Form IV-IN).

fR = feund Analrte Value. Sulution 40 X 100

True Analyvte Value, Solutiom A

10
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2.

Check ICS raw cata for results with an absolute value > I0L for those
analytes which are not i1ntended to be present 1n the ICS solution.

. Action:

1.

For samples with concentrations of Al, Fe, Ca, or Mg which are
comparadle to or greater than the'r respective levels 1n the
Interference Check Sample:

a. If the ICS recovery for an analyte is > 120% and the analyte

results are < IDL 1n the associated samples, the data are
acceptable for use.

0. If the ICS recovery for an analyte is > 120X, or falls between
50 - 79 x, and the analyte results are > IDL n the associated
samples, qualify the affected data as estimated (J).

c. If the ICS recovery for an analyte falls between S0 - 79% and
the analyte results are < IDL 1n the associated sample, the
possib1lity of false negatives exists. Qualify the affected
analyte dgata for these samples as estimated (UJ).

d. If ICS recovery for an analyte 18 < 50%, qualify the affected
analyte data for the assocrated samples as unusable (R).

Vute: If possible, indicate the bias for the estisated saaple results
i the review.

If results > IDL are observed for slements which are not i1ntenced
to be present in the EPA provided ICS solution, the possibility of
false positives ex18ts. An evaluation of the associated sample cata
fcr the affected analytess should be made, For samples with
comparable or higher levels of interferents and with suspect analyte
concentrations that approximate those levels found i1n the ICS (false
cositives), Qqualify sample results > IDL as estimated (J).

If nejative results are observed for analytes that are not intended
to be present in the EPA ICS solutions, and their absolute value 1§
> IDL, the possibility of false negatives in the samples exists.
An evaluation of the associated sample cata for the affected analytes
should be made. For samples with comparable or higher levels of
interferents, qualify results for the affected analytes < IDL as
estimated (UJ).

In general, the sample data can be accepted if the concentrations
of Al, Fe, Ca, and Mg in the sample are found to be less than or
equal to their respective concentrations in the ICS. If thesae
elements are present at concentrations greater than the level in the
ICS, or other eslements are present in the sample at > 10 mg/1, the
revieser should investigate the possidility of other interference
effects by using Table 2 on page D-22 of SOw 7/88. These analyts
concentration equivalents presented 1n the Table should be considered

11
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only as estimated values, since the exact value of any analytica!
system is instrument speci1fic. Therefore, estimate the concentration
produced by an interfering element. If the estimate is > 2 X CROL
and also greater than 10X of the reported concentration of tre
affected element, qualify the affected results as estimated (J!.

V. LABORATORY CONTROL SAMPLE (LCS)

A, objestive:
The laboratory cecntrol sample serves as a monitor of the overal)
rerformance of all steps in the analysis, including the sample preparatior.
2. Criteria:

1. All aqueous LCS results must fall within the contral 1imits of 30 -
120 %R, except for Sb ana Ag which have no control limits.

A1l s011d LCS results must fall within the control 1imits established
for each element by EPA. This information 1s available from EMSL-

LY.

(8]
.

C. Evaluation Procedure:

1. Peview Form 7 (Form vII-IN) and verify that results fall within the
control limits,

2. Check the raw dgata (ICP printout, strip charts, bench sheets, etc.)
to veri1fy the reported recoveries on Form 7. Recalculate one or more
cf “he recoveries (XR) using the following equation:

TR = ALifound Y 100

LS True

bhere,

L(S Found = concentration (in ug/l for aqueous; sg/ky !u-
golid) of each analyte seasured in the analvs:s
of the LCS solution.

LCS True = stated true value concentration (in ug/l ! :r

aqueous; ag/kg fur solid) or each analyte in :i.
LCS source.

D. Action:

1. Aqueocus LCS:

12
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B.

c.

I

Solig

Jbjective:

If the LCS recovery for an analyte falls within the range of
S0 - 79% or > 120%, qualify associrated samole results with
affected analyte values > IDL as estimated (J). '

If the LCS recovery for an analyte is > 120%, associlated sample
results with affected analyte values ¢ IDL are acceptadle.

If the LCS recovery for an analyte falls within the range of
S0 - 79%, aqualify assocrated sample results with affected
analyte values « IDL as estimated (UJ).

If the LCS recovery for an analyte is ¢ 50%, qualify assocrated
sample results for the affected analyte as unusable (R).

LCS:

If the LCS recovery for an analyte falls outside 1ts
establishead EPA control l1imit, qualify assocrated sample
results with affected analyte values > IDL as estimated (J).

If the LCS recovery for an analyte is higher than 1ts
established EPA control limit, associated sample results with
affected analyte values < 10L are acceptabdle.

If the LCS recovery for an analyte 1is lower than 1ts

established EPA control limit, qualify assocrated sample
results with affected analyte values < DL as estimated (UJ).

VI. DOUPLICATE SAMPLE ANALYSIS

Duplicate analyses are indicators of a laboratory’s analytical precision
tasec cn each samgcle matrix,

criteria:

1.

2.

3.

Samples identified as Field Blanks cannot be used for duplicate
analyses.

A control limit of & 20X (¢ 35% for soil) for the Relative Percent
Difference (RPD) shall be used for sample values > Sx CROL.

A control 1imit of ¢ CRDL (& 2X CROL) shall be used for sample values

¢ §X CROL, 1ncluding the case when only ong of the duplicate samole

values 18 < SX CROL.

Evaluation Procedurs:

13
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Review Form 6 (Form VI-IN) ang verify that results fall within tre
control limits.

2. Check the raw cata and recalcyulate one or more RPD using tne
following equation to verify tnat results have been correctly
reported on Form §.

RPp = -ds-dA_ ¢ ;00 |
18¢D1/2

Where,

S = First Sasple Vtalue foriginal)

D = Second Sasple Value (duplicate)

3. verify that the Field Blank was not used for duplicate analysis.

Action:

1. If guplicate analysis results for a particular ani\ytc fal) outside
the appropriate control 1imits, qualify the resulits for that analyte
in all associated samples of the same matrix as estimated (J).

2. If the Freld Blank was used for duplicate analys s, al) other QC cata
must be carefully checked and professional judgement exercised wnen
evaluating the data.

Mote: This inforsation sust be included on the [RDA fors.
VII MATRIX SPIKE SAMPLE ANALYSIS
Ctieztive:

The matrix spike sample analysis provides information about the effect of
each sample matrix on the digestion and measurement mntnodo1ogy.

Criteria:

1.

2.

Samples identi1fied as Field Blanks must not be used for matrix spike
sample analysis.

Spike recovery (XR) must be within the limits of 75 - 125X. However,
spike recovery limits do not apply when sample concentration exceeds
the spike concentration by a factor of 4 or more. If the latter
condition ex1sts for an analyte, matrix $pike recovery cannot be used
to qualify the assoctiated sample data for that analyte.

14
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C.

Evaluation Procedurs:

1.

Review Form 5 (Form V-IN) and verify that results fall within c-e
specified control limits. ‘

Check raw data and recalculate cne or more %R using the following
equation to verify that results were correctly reported on Form 5.

IR = .iﬂﬂ:rllL X 100 .

Where,

SSR
SR
SA

Spiked Sassple Result
Saaple Result
Spike ddded

W oun

verify that the Field Blank was not used for matrix spike sample
analysis.

Action:

5.

If the spike recovery for an analyte s > 125% and reported
assocrated sample results for that analyte are < IDL (¢ CROL for CN
or Hg), the affected data are acceptable for use.

If the spike recovery for an analyte 13 > 125X or < 75X and reported
sample results for that analyte are > IDL, qualify the affected data
for that aralyte in the assoclated samples as estimated (J).

If the sprke recovery for an analyte falls within the range of 30 -
T4% and reported sample results for that analyte are < IDL, qualify
the affected data in the associated samples as estimated (UJ).

if spike recovery results for an analyte are ¢ 30X and the reported
sample results for that analyte are ¢ IDOL, qualify the affected cata
in the associated samples as unusable (R).

If the Field Blank was used for matrix spike analysis, al) other QC
data must be carefully checked and professional judgement exercised
when evaluating the data. This information must be included on the
IRDA form.

Note: For all analytes except ig, Hg, and those elesents analyzed by GFiA,
if the satrix spike recovery does not aeet criteris, a post digestion spike
is required; The results of post digestion spike recovery are not used
to qualify the data; however, the inforsation sust be included in the IRDA
report.

15
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VIII. FURNACE ATOMIC ABSORPTION QC

Objective:

ODuplicate 1injections and furnace post digestion spikes establish the
precision and accuracy of the individual analytical determinations. In
some 1nstancosf Method of Standard Additions may De required.

Criteria:

1.

For sample concentrations > CRDL, duplicate injections must agree
within ¢ 20X Relative Standard Deviation (RSD) or Coefficient of
variation (CV). Otherwise, the sample must be rerun once (at least
two adoitional injections).

Analytica) (post digestion) spike recovery must be > 85X and ¢ 115%.

.The Furnace Atomic Abscrption Scheme must be followed as described

in SOw 7/88, p. E 16-18,

Evaluation Procedure:

1.

Check raw data to verify that duplicate injections agree within #20%
RSO (or .Cv) for sample concentrations > CRDL.

Review Furnace AA raw data to verify that the Furnace Atomic
Absorption Scheme has been followad.

Action:

1.

5'

If duplicate injections are outside the + 20X RSD (or CV) 1imits and
the sample has not been rerun Once as required, qualify the data as
estimated (J). If the rerun sample results are outside the & 20%
1imits as welil, qualify the sample cata as estimated (J),

If the analytical (post digestion) spike recovery 18 ¢ 40X, qualify
results > IDL as estimated (J).

If the analytical (post digestion) spike recovery 1s > 10X, but <40X%,
qualify results < IDL as estimated (UWJ).

. If the analytical (post digestion) spike recovery is ¢ 10%, qualify

results < IOL as unusable (R).

If sample absorbance is ¢ 50% of the analytical (post digestion)
spike absorbance, then: If the furnace analytical (post digestion)
spike is not within 85 = 115 5, qualify the sample results > IOL as
estimated; qualify the results ¢ IDL as estimated (UJ).

16
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) I

B.

D.

6. If Method of Standard Acditions (MSA) 1s 1ndicated as being requires
but has not been performed, qualify the data as estimated (J).

7. 1f any_of the samples analyzed by MSA were not soixed at “he
appropriate levels, quaiify the data as estimated (J).

8. If tre MSA correlation coefficient 1s « 0.995, qualify the gata as
estimated (J).

IX. ICP SERIAL OILUTIOM

tbjective:

The serral gilution analvsis performed in assoclation with the I:P
procecure ingicates whether significant physical or chemical interferences
ex1st due tO sample matrix effects. '

Criteria;

If ne analyte concentration 1s sufficiently high (concentration i1n tne
criginal sample is minimally a factor of 50 acove the IDL). an analysis
of a five fold dilution must agree within 10% Difference (XD) cf zne
original results after correction for dilution.

gvaluation Procedure:

T, Chech the raw cata and recalculate the %0 for one or more analytes
using tne following equation to verify that the di1lution analysis
results agree with results reported on Form 9 (Form IX-IN).

D = -JLl—iL X 100

Where,

! = lInitial Sample Resgult
S = Serial Dilution Result (lnstrument Reading X $)

2. Check the raw data for evidence of negative interferance: 1.e..

results of the diluted sample significantly higher than results ¢
the original sample.

Action:

when criteria are not met for an analyte, qualify the associatec

1.
sample cata for that analyte as estimated (J).

1f evidence of negative interfersnce s found, use professiora:
Judgement to qualify the data.

17
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X. SAMPLE RESULT VERIFICATION

Objective:

The objective is to ensure that the reported Qquantitative resyits are

appropriately and correctly calculated.

Criteria:

*

Analyte quantitation must be calculated according to appropriate SOw
instructions or requirements.

Evaluation Procedures:

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.g9., baseline shifts,
negative absorbances, omissions, 1llegibility, etc.).

2. Verify that there are no transcription or data reduction errors
(e.g., gilutions, percent solids, sample weights) Oon one or more
samples,

3. verify that results fall within the linear range od the ICP (Form
X11-IN) and within the calibration range for the non-ICP parameters.

4. verify that sample results are > 5 X ICP=IDL if ICP analysis rasults
are used for As, T)1, Se, or PO,

Nute: when the laboratory provides both I[CP and GFAX results for an
analyvte in 3 sasple and the concentrstion is > [CP-IDL, the results can
assist in identifying quantitation probleas.

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 the discrepancy. I[f a discrepancy
remaing unresolved, the reviewer may determine that appropriate
qualification of the data is warranted.

18
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XI. FIELD DUPLICATES
A. Objective:

Fie?d duplicate samples may be taken and submitted for analysis as an
ingication of overall precision. These analyses measure combined field
sampling and laboratory analytical precision; therefore, the results may
have greater variability than lab duplicates along which measure only
intra-laboratory and analytical method precision. It is also expected that
s011 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. Crateria:

There are no review criteria for field duplicate analyses comparadbility,

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
Drfference, 1f appropriates.

D. Action:

Any evalyation of the field duplicates should be 1ncluded with the review
documentation attached to the IRDA form,

XII. OVERALL ASSESSMENT OF DATA FOR A CASE (OR SDG)

It 1s appropriate for the cdata reviewer to make professional Judgments
and excress 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
several QC criteria out of specification. The additive nature of QC factors out
of specification 1s difficult to assess in an objective manner, but the reviewer
nas 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 document are employed to describe or qualify the
data, it 13 necessary to thoroughly document/explain/define the additional
qualifiers used. The data reviewer would be greatly assisted in this data review
effort i{f the data quality objectives for the project were provided.

In transmitting the reviewed data to the data user or other aporopriate
client, the IRDA cover form and supplementary documentation must be included.

19
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APPENDIX A
REVISED DATA QUALIFIER DEFINITIONS
FOR INORGANIC DATA REVIEW

The anaiyte was analyzed for but was not detected above the leve! of the
associated value. The associated value is the Instrument Detection Limit
(IDL) for all analytes except Cyanide (CN) and Mercury (Hg). For CN ang
Hg, the associated value 1s the Contract Required Detection Limit (CROL).

If s decision requires quantitation of the analyte beluw the
associated numerical level, reanalysis or alternative sethods should

be counsidered.

The analyte was analyzed for and was positively identified, but the
assocrated numerical value may not be consistent with the amount actually

present 1n the environmental sample.

Une or aore of the following quality control criteria were not aet:

o Blank contasinstion: indicates possible high bias and/or
false positives.

o Calibration range exceeded: indicates possible low bias.

o Holding times not met: iIndicates possible low bias
and/or false negatives.

o Other QC outside control lisits: bias not readilv

detersined.

The analyte was analyzed for, but the presence Qr 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.

A combination of the "U” and the "J" qualifier. The analyte was analyzed
for but was not detected adbove the level of the associated value. The
associated value may not accurately or precisely represent the samole

detection limit.

If a decision requires quantitation of the analyte close to the
associated nuserical level, reanalysis or alternative sethods should

be considered.

20

T00 WHID

LTIV0



APPENDIX B
CONTRACT REQUIRED DETECTION LIMITS
FOR INORGANIC TARGET AMALYTES

(Inorganic Statement of Work 7/88)

ANALYTE

CROL

(ug/1)

Aluminum, A)
Antimony, Sb
Arsenic, As
8arium, Ba
Beryllium, Be
Caamium, Cd
Ccalcium, Ca
Chromium, Cr
Cobalt, Co
Cooper, Cu
Iron, Fe
Lead, Pb
Magnesium, Mg
Manganese, Mn
Mercuyry, Hg
Nickel, Ni
Potassium, K
Selenium, Se
Silver, Ag
Sodium, Na
Thallium, T
vanadium, V
Zing, 2n
Cyanide, CN

200
60
10
200
5
S
$000
10
50
25
100
3
$000
18
0.2
40
$000
S
10
5000
10
S0
20
10
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Associated Samples

AA
Calibration Curve

Cases

cce

ccs

ccv

cLP
CROL

EMSL/LY

APPENDIX C

GLOSSARY OF TERMS AND ACRONYMS

All  samples processed and/or analyzed n
association with a particular Quality Control
Sample. For example: All samples n an analytical
run  nitiated with an Initial Calibration
verification Sample are associated samples to that
ICV: A1l samples of a given matrix digested and
analyzed with a Laboratory Contro! Sample are
associated samples to that LCS.

Atomic Absorption

A plot of absorbance (or other measurement unit)
versus concentration of prepared stangards.

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, cesignea
to detect carryover contamination.

Contract Compliance Screening. The process of
inspection of analytical data submitted througn
the Contract Laboratory Program to assure adherence
tocontractual specifications for sample processing
and analysis contained 1n the Statement of work,

Continuing Calibration verification. A stangargd
solu%ion 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/iLas
vegas. (P.O. Box 15027, Las Vegas, NV 89114}
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Field Blank

Field Duplicate

GFAA

Holding Time

Ics

IcP

ICs

Icy

IDL

Initial Calibration

IRDA

Lcs

Matrix Spike (MS)

Field blanks are i1ntended to detect contaminants
that may have Dbeen introduced in the field.
Examples of field blanks are trip blanks, trave!
blanks, rinsate blanks, and decontamination blanks.

A duplicate sample set collected in the fie'g
intended to provide a measure oOf the overall
precision of the sampling and analytica) 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
sanple 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.

Initia) 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 Assassment.

Laboratory Control Sample. An aaueous or solid
sample of known composition, generally supplied
by EPA, to be processed and analyzed in assocration
with & 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.
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Post Digestion Spike

QAC (QAO)

RPD

RSCC
RSO

Serial Dilution

SOG

SMO

Sow
VISR

The addition of a known amount of analyte 1nto a
prepared sample after digestion. (Also 1dentified
as analytical spike OF spike for GFAA analyses.)

Quality Assurance Coordinator. (Quality Assurance
Officer).

Relative Percent Difference. A measure of
duplicate analysis precision.

Regicnal 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 pnysical
interference exists due to sample matrix effects.
(Run with ICP only.)

Sample Delivery Group. Defined by one of the
following, whichever ocsurs first:

0 ~Case (if less than 20 samples of a single
matrix type),

o g€ach twenty samples within a Cass. or

-] 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 laboratory, sasples azay be
assigned to SOGs by matrix; i.e., all waters in
one SDU, all soils in another.

Sarple Management Office.

Standard Operating Procedurs.

Statement of Work.

verified Time of Sample Receipt.
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Angian

INORGANIC REQIONAL DATA ASBEMMENT

CASE MO, SITE
LASORATORY w. OF MeLEY/
MATRIX
208 MO. AEVIDMER (IF NOT £80)
0w 0. AEVIEWER 'S nWNE
OFO ACTION YL COMPLETION DATE
DATA _ASSESSeENT MMMARY

1. HOLDING TIMES

i A SYAnIDE
2. CALISRATION — — —
3. SLAMKS r— ——— —
.. 1ce —_—
5. Lcs —_ — —_—
8. OUPLICATE AMALYSIS —— — —
7. MATRIX SPIKE — — ——
9. A —em——
’. SERIAL DILUTION —_
10. SN®LE VERIFICATION — —— ——
11, oT™HER OC —— —— — [EE—
12. OVERALL ASSESBMENT — e—

Dats hod so problems/or qumlified dve te siner probless.
Oats queiified due to mejor probiems.

Osts unscceptadle.

Prodlens, dut do mot affect the dats.

]
N
r 4
X

ACTION ITDE

MOTASLE PERFORMANCE
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APPENDIX E
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT

July 27, 1988

PREPARED BY: Lloyd Kahn, Quality Assurance Specialist

AFFILIATION: U.S. Eavironmental Protection Agency, Region 11
Eavironaental Services Division
Monitoring Managesent Branch
Edison, New Jersey 08837
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DETERMINATION OF TOTAL ORGCANIC CARBON 1IN SEDINENT

1, Scope snd Application

3.

4.

1.1 This metbod descrides protocols for the determination of organic
carbon in ocesn sediments.

1.2 Although the detection limit may vary with procedure or isstrumeat,
& sinisum reporting value of 100 mg/kg will be required for the
ocean dumping/dredging progrem.

1.3 Several types of determinations, which are considered equivalest
_ are preseated.

1.4 Dats are reported io mg/kg ou & dry weight basis.

1.5 Wet combustios methods sre sot considered to be equivaleat to the
pyrolytic mathods bareis described.

Susmary of Method

2.1 Inorganic carboun from cardonstes sod bicardonates is removed by
acid treatmant.

2.2 The organic compounds are decomposed by pyrolysis in the presesnce
of oxygen or air.

2.3 The carbon dioxide that is formed is detsrmined by direct mom-
dispersive infrared detectios, flams fonisation gas chromatography
after catalytic couversion of the cardon dioxide to metbsns; thermal
conductivity gas chromstography, differeatiel thermal couductivity
detection by sequential removel of water and cardos dioxide; or
thermal conductivity detection following removal of water with maguesimm
perchlorate.

2.4 Vater cootent is determined on & eeparate portion of sedimest.

Sample Randling sod Preservatice

3.1 Collect sediments is glase jars with Teflon or slwmimm foil. Cool
aod maiataia at 4°C. Asalyse withis 14 days.

!ntcrfcrcacg;

4.1 Yolatile organics is the sedimsnts may be lost {a the decarbonation
step resulting i a low bias.

4.2 laeforinl decamposition and volatilizstios of the orgeaic
are minimised by maintsining ths sample at 4°C, ssalysing withia the
specified holding time, and saslysing the wet sample. -

100 WHD

yZv0



2.

S. Apparatus

5.1 Dryiag oven maintained at 103° to 105°C.
5.2 Anslytical instrument options:
5.2.1 Perkio Klmer Nodel 240C Klementsl Anslyser or equivaleat.

5.2.1 1 Io tbis icstrument, the sample from Section 7.2 is pyrolysed under
pure oxygen, vater is removed dy magnesium perchlorate and the
carbon dioxide is removed by sscarite. The decresse in sigual
obtsiced by differeantisl thermal conductivity detectors placed
betwveen the combustion gas stream before snd after the ascarite
tube is a measurs of the orgsnic carbon contest.

3.2.2 Carlo Brba Model 1106 CEN Analyser, or equivaleat.

5.2.2.1 1o tbhis apparatus, the sample is pyrolysed i{s a inductios type
furaace, aad the resultant cardboa dioxide {e chromatographically
separated and analysed by & differeatial thermal cooductivity

detector.

5.2.3 LECO Models WR12, WR112, or CR-12 cardoa determinators, er
Models 600 or 800 CEKN snalysers.

5.2.3.1 In the LECO WR-12, the semple is bDurned in high frequeancy induction
furnace, the carbon dioxide is selectively adsorbed at roca temper-
ature ino & molecular sieve. It is subsequeatly relessed by beating
aod i{s measured by a thermal condoctivity detector. The WR-112 is
sa upgraded WR-12 employing microprocessor electrounics and a
priater to replace the alectronic digital voltmster.

5.2.3.2 In the LECO CR-12 carbon determinator, the sample is combusted is
oxygen, moisture and dust are removed by appropriste traps asd the
carbon dicxide is msasured by & selective, solid state, infrared
detector. The signal from the detector is thes processed by &
microprocessor and the carbon costent is displayed on & digital

resdout sad recorded ou an istegral priaster.

5.2.3.3 In the LECO CEN-600 and CXN-800 elemeatal amalysers, the sample is
burned wnder oxyges ia & resistasce furuace sasd the carbon diozide

is mssasured by & selective ianfrared detecter.

5.2.4 Dohrman Model DC8S Digital Righ Temperatwre TOC Asalyser.

$.2.4.1 Ia this {ostrumest, the sample is burned fs resistasce furmsce uader
oxygen, the interfering gases are removed by a sparger/scrubber
system snd the carbon dioxide is msasured by & son—dispersivy iafre-
red detector and shown ou & digital display is concentration maits.
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3.

5.3 No specific amalyser is recowmended as superior. The adove listing
is for ioformstion ouly and is not intended to restrict the use
of otber ualisted instruments capadle of acalysiong TOC. The fustru~
msots to be used mst have the following specifications:

5.3.1 A combustion boat which {s hested in & stresm of oxyges or sir in s
resistance or isductioa~type furaace to completely coavert orgsaic
substances to CO; snd water.

$.3.2 A mesne to pbysically or by measurement techaiqus to seperate water
and other iaterfersats from CO3.

5.3.3 A meaus te quantitatively detarmine CO; with sdequate semsitivicy
(100 ng/kg), and precision (252 st the 952 confideace level as demon-
otntog by repetitive messurements of & wll mized ocean sediment
sample). '

5.4 A strip chart or other permanent recording device to document
the snalysis. .

6. Reagents

7.

6.1 Distilled water used in preparatios of standards and for dilutios of
sanples should be ultra pure to reduce the carbou couocentration of the
blank.

6.2 Potassium hydrogen phthalate, stock solution, 1000 mg cardon/liter:

Dissolve 0.2128 g of potassium bydrogen phthalate (Primary Standard
Grade) in distilled water and dilute to 100.0 ml.

BOTR 2: B8odium oxalate and ascetic scid are not recommended as stock
Solutions.

6.3 Potassium hydrogen phthalate, standard solutions: Prepare otandard
solutions from the stock solution by dilution with distilled water.

6.4 Phospboric acid solutios, 1:1 by volume.

Procedure

7.1 Weigh the well mized sample (up to 500 mg) {ante the comdustion bost
or cup. Add 1:1 phosphoric acid drop wise umatil effervescence

stops. Beat to 73°C. _ .

NOTE: This procedure will couvert isorgsaic carbosates and
bdicarbonstes to carbos diozide sad eliminate {t from

the sample.

TOO WHO

7.2 Analyse the residue according te the inmstrumest mamfacturer's
{astructions. -
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4.

7.3 Detarmine perceat residue on a separate sample aliquot as follows:

7.3.1 Heat a cless 23 ml beakar at 103° teo 105°C for one hour. Cool

is desiccator, weigh to the mesrest wg and store in desiccator
uatil uee.

7.3.2 43¢ 1 g, weighed to the nearest mg, of as sliquot of the wmll-

sixed sample .

7.3.) Dry snd heat ia the 103° to 105°C oven for oms bour. Cool ia

desiccator. Veigh to the sesrest ng.

8. Calibratios _

8.1 Yollov instrument manufacturer's iostructions.

8.2 Prepare calidbration curve plottiag mg carbos vs. isstrument response.

uwsing four standards snd & dlank covering the analytical rasge of

intersst. ’

9. Precision and Accurscy

9.1

9.2

9.3

The precision and accuracy will differ with the various isstruments
snd matrices and must bd determined by the ladoratories reporting
data. To initiate a control chart, a representative sample of well
sixed sediment should be analyzed 1S timss to determine the
analyrical precision. Set up & control chart showing 3 times the

standard deviation limits for precision.

Subsequently during analysis of environmental samples, take one
sacple per batch of 20 or less and run in quadruplicate. Calculate
standard deviation and report with {nitial cpntrol chart data.

1f the sazple being run in quadruplicate exceeds the 3 standard
deviation limit, identify error and rerun enviroosental samples in

that batch along with the quadruplicates sample.
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ATTACHMENT L
SOP NO. HW-b6

TOTAL REVIEW
CLP DATA ASSESSMENT

Functional Guidelines for Evaluating Organics Analysic

Case No. SDG No. _ __LABORATORY _SITE

DATA ASSESSMENT:

The current functional guidelines (1988) for evaluating organxc
data have been applied.

All data are valid and acceptable except those analytes which
have been qualitied with a "J" (estimated), "U" (non-de.&cts), "R"
(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 provicdes
no information as to whether the compound is present or not. “"R"
values should not appear on data tables because they cannot pe
relied upon, even as a last resort. The second fact to Keecp in
mind is that no compound concentracion, even if it has passed all
QC tests, is gqguaranteecd to he accuratce. sLrict OC snerves 1o
increase confidence in data but any value polentidlly countains
error.

Reviewer's
Signature: _ _.Date: __/ . _/19 _.

Verified By:_ e e Date: _/ _. /19
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NTTACHMENT | VA
SOP NO. liW-»o

DATA ASSESSMENT:

1. HOLDING TIME:

The amount of an analyte in a sample can change with 1t ime <lor
to chemical instability, degradation, volatilization, eLc. 't rie
specirfied holding time is exceeded, the data may not he /4.:7:.
Those analytes detected in the samples whose holding time nha«c Lecn
exceeded will be qualified as estimated, "J". The non-rierec-:;
{(sample quantitation limits) will be flagged as estimated, ": ", nr
unusable, "R", if the holding times are grossly exceeded,.

The following action was taken in the samples and analytes
shown due to excessive holding time.
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i'ACE 13

ATTACHMENT
SUP NO. HwW-»o

DATA ASSESSMENT:

2 BLANK CONTAMINATION:

- e

Quality assurance (QA) blanks, i.e., method, trip field, rinse
and water blanks are prepared to identify any contamination whiich
may have been introduced into the samples during sample preparati:an
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 field
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 "u»

for these reasons: .

A) Method blank contamination

B) Field or rinse blank contamination ("water blanks" cr
"distilled water blanks" are validated like any other sample)

100 WHD

C) Trip blank contamination
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PACTE T
ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:
3. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established rn cnuare
adequate mass resolution, proper identification of compounas, ar«l
to some degree, sufficient instrument sensitivity. These crinnr:a
are not sample specific. Instrument performance is determinert
using standard materials. Therefore,

these criteria should be mer
in all circumstances.

The tuning standard for volatile organic:
is bromofluorobenzene (BFB)

and for semi-volatiles 13
decafluorotriphenyl- phosphine (DFTPP).
If the mass calibration is in error, all associated data wil.l
be classified as unusable, "R".
o
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ATTACHMENT 1| CAGE G
SUP NU. HW-b

DATA ASSESSMENT:

4. CALIBRATION: .
Satisfactory instrument calibration is established to ennnure
that the instrument is capable of producing acceptable gquantitar)ve
data. An initial calibration demonstrates that the instrumenr. :-
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 2> 0.05 in both the initial and

continuing calibrations. A value < 0.05 indicates a serious
detection and quantitation problem (poor sensitivity). Analytes
getected in the sample will be qualified as estimated, "J". All

non-detects for that compound will be rejected ("R").

100 WHO

YARAY



ATTACHMENT | fenei, "
SOP NO. HW-o

DATA ASSESSMENT:

S. CALIBRATION:
A) PERCENT RELATIVE STANDARD DEVIATION (%RSD) AND PERCE!NT
DIFFERENCE (3%D):

Percent RSD is calculated from the initial calibration anrl iz
used to indicate the stability of the specific compound responce
factor over increasing concentration. Percent D compares -~:e
response factor of the continuing calibration check to the mean
response factor (RRF) from the initial calibration. Percent D is
a measure of the instrument's daily performance. Percent RSD mus:.
be <30% and %D must be <25%. A value outside of these limits
indicates potential detection and quantitation errors. For these
reasons, all positive results are flagged as estimated, "J" and
non-detects are flagged "UJ" (if %D or RSD >50%). 1If 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, DODT,
and dibutylchlorendate must not exceed 10%. Percent D mus:.be
within 15% on the quantitation column and 20% on the confirmation
column.
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ATTACHMENT PAGE O
SUP NO. HW-6 '

DATA ASSESSMENT:

6. SURROGATES:

All samples are spiked with surrogate compounds prior to sampie
preparation to evaluate overall laboratory pertormance .l
efficiency of the analytical technique. If the measured surrogale
concentrations were outside contract specifications, qualifications
were applied to the samples and analytes as shown below.

100 WHD
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ATTACHMENT 1 PAGE
SOP NO. HwW-»o

DATA ASSESSMENT:
7. INTERNAL STANDARDS PERFORMANCE: .

Internal standard (1S) performance criteria ensure rhar the
GC/MS sensitivity and response are stable during every experimentai
run. The internal standard area count must not vary by more than
a factor of 2 (-50% to +100%) from the associated continuing
calibration standard. The retention time of the internal srandarad
must not vary more than *+30 seconds from the associated continuineg
calibration standard. 1If the area count is outside the (-50% to
+100%) range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimacted, "J", and all non-detects as "UJ", or "R" 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.
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ATTACHMENT | PAGE  O)F
SOP NO. HW-6

DATA ASSESSMENT:
8. COMPOUND IDENTIFICATION: .
A) VOLATILE AND SEMI-VOLATILE FRACTIONS:

TCL compaunds are identified on the GC/MS by using ‘lLe
analyte’s relative retention time (RRT) and by comparison to the
ion spectra obtained from known standards. For the results to he
a positive hit, the sample peak must be within + 0.06 RRT units nof
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 rhe
standard compound. For the tentatively identified compounds (TIC)
the ion spectra must match accurately. In the cases where there
is not an adequate ion spectrum match, the laboratory may have
provided false posirive 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.
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PAGE OF

ATTACHMENT 1
SOP NO. HW-6
DATA ASSESSMENT:
MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: :
long-term
in various

9.

The MS/MSD data are generated to determine the
precision and accuracy of the analytical method
matrices. The MS/MSD may be used in conjunction with other QC
criteria for some additional qualification of the gdata.
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ATTACHMENT 1 PAGE b
SOP NO. HW-b

DATA ASSESSMENT:

10. OTHER QC DATA OUT OF SPECIFICATION:

l1l1. 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.
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- The chain-of-custody record 1ncludes sample cescriptions and cace
of sampling, Although sampling date 1s not addressed by CLP contract
requirements, the reviewer must take 1nto account lag time Detween sampling and
snipping when assessing sample holding times.

INORGANICS DATA REVIEW PROCEDURE
The requirements to be checked in data valigation are li1sted below.
(Tre notation “CCS™ indicates that the contractual requirements for these i1tems

w 1l also be checked by CCS. CCS requirements are not always the same as the
data reviaw criteria.)

I. Holding Times (CCS-Lab holding times only)
iz, Calibration

o Initial (CCS)

o] Initial and Continuing Calibration verification (CCS)

I1I. Blanks (CCS)

Iv. ICP Interference Check Samples (CCS)

V. Laboratory Control Sample (CCS)

vl. Duplicate Sample (CCS)

viI. Matrix Spike Sample (CCS)

vIiil. Furnace Atomic Absorption QC (CCS)

1x. ICP Sertal Dilution (CCS)

x. Sample Result verification (CCS)

xl. Field Duplicates

x11. Overall Data Asssssment
O
X
4
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(@]
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I. HOLOING TIMES

Objective:

The objective is to ascertain the validity of analytica) rosults‘bascd on

the holding time of the sample from the date of collection to the date of
analysis,

Note: For data review and assessment purposes, the holding time
1s based on the elapsed time between the date of sample
collection and date of analysis, rather than the elapsed time
between the verified time of sample receipt (VISR) and the
date of analysis as allowed by SOW 7/88. It iIs thus a
technical evaluation, not a contract requirement.

criteria:

Tecnnical requirements (as opposed to contractual) for sample nolding times
have only been estadblished for water matrices. The following holding time
and preservation ragquirsments were promulgated under 40 CFR 136 (Clean
water Act) and are also found 1n volume 49, Numder 209, page 43260, of the
Feceral Register issued on October 26, 1984,

METALS: 6 months; preserved to pH ¢ 2
MERCURY: 28 days; preserved to DH ¢ 2
CYANIDE: 14 days; pressrved to DH > 12

Evaiuation Procedure:

Actual holding times are established by comparing the sampling date on the
EPA Sample Traffic Report with the dates of analysis on the analysis run
togs (Form 14 (XIV-IN) of SOw 7/88). Examine the digestion and/or
gistillation logs 1ncluded with the raw data to determine 1f samples haa

been preserved at the proper DH.

Analyte Holding Time (days) = Anal. Date - Coll. Date

Action:

1. If 40 CFR criteria for holding times or preservation are not met for
a specific analyte 1n a water matrix, qualify all water matrix
results for that analyte which are greater than the Instrument
Detection Limit (> IDL) as estimated (J) and results less than the
Instrument Oetection Limit (¢ IDL) as estimated (UJ). For Cyan1qo
and Mercury the appropriate detection limit for this judgement 1is
the Contract Required Detection Limit (CROL) rather than the
Instrument Detection Limit (IDL).
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If technical holding times for a speci1fic analyte are exceeded, the
reviewer may use professional judgement to evaluate the reliability

of the data and the probable sffects of additional storage on the

anaiytical resuits. The expected b1ras would be low and the reviewer

may determine that results < IDL (< CROL for CN and Hg) are unusabdle

(R),

Oue to Timited information concerning holding times for so1) samples,
it 18 left to the discretion of the data reviewer whether to apply
40 CFR water holding time criteria to soil samples. If the cata are
qualified when water holding time criteria ars applied to so1l
samples, it must be clearly documented In the review.

Nute: Contractual holding time criteria based on \'TSR and
analysis date are equally applicable to water and soil
samples and will be subject to CCS review. Preservation
requirements for water samples are not applicable to soi
samples under any conditions.

II. CALIBRATION

Cbiective:

Requirements for satisfactory instrument calibration are estaplisned to
ensure that the instrument is capable of producing acceptable quantitative

cata.

Initial calibration verification demonstrates that the instrument

1s capable of acceptadble performance at the beginning of the analys:s run,
and continuing calibration verification documents that the 1ni1tial
calibration remains valid througnout the course of the analytical run.

lriteria:

4
'

Initial Calipration

Instruments must be calibrated daily and sach time the i1nstrument

is set up.

a. ICP Analysis

A calibration blank and at least one standard must be used 1In

establishing the calibration curve.

b. Atomic Absorption Analysis (AA) {other than Mercury}

(1). A blank and at least thres standards must be used n
establishing the calibration curve. One of the standargs
must be at the Contract Required Detection Limit (CROL).

(2). The correlation coefficient should be 2 0.995.

100 WHD
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2.

Check ICS raw cata for results with an apsolute value » IDL for those
analytes which are not i1ntended to be present in the ICS solytion.

D. Action:

1.

For samples with concentrations of Al, Fe, Ca, or Mg wnich are

comparadble to or greater than their respective levels 1n the
Interference Check Sampls:

a. If the ICS recovery for an analyte is > ;20: and the analyte

results are ¢ IDL 'n the assocrated samples, the data are
acceptadble for use.

b. If the ICS recovery for an analyte 13 > 120%, or falls between
SO - 79 x, and the analyte results are > IDL in the assocrated
samples, qualify the affectsd data as estimated (J).

¢c. If the ICS recovery for an analyte falls between 50 - 79% and
the analyte results are < IDL i1n 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 18 < 50%, qualify the affected
analyte data for the associated samples as unusable (R).

\ute: If pussible, indicate the bias for the estisated sample results
i the revienw,

If rasults > IDL are observed for elements which are not intended
to te present in the EPA providea ICS solution, the possibility of
false positives ex1sts. An evaluation of the associated sample cata
fcr the affected analytes should be made. For samples with
comparable or nigher levels of interferents and with suspect analyte
concentrations that approximate those levels found 1n the ICS (false
cositives), Qualify samplie results > IDL as estimated (J).

1f negative results are observed for analytes that are not intended
to be present in the EPA ICS solutions, and their absolute value 1s
> IDL, the possibility of false negatives in the samples exists.
An svaluation of the associated sample cata for the affected analytes
should be made. For samples with comparadle or higher levels of
interferents, qualify results for the affected analytes < IDL as
estimated (UJ).

In general, the sample data can be accepted if the concentrations
of A}, Fe, Ca, and Mg in the sample are found to be less than or
equal to their respective concentrations in the ICS. If these
elements are present at concentrations greater than the level in the
1CS, or other slements are present in the sample at > 10 mg/l, the
reviever should 1nvestigate the possibility of other interference
effects by using Table 2 on page 0-22 of SOwW 7/88. These analyts
concentration equivalents presented 1n the Tadble should be considered

1"
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D.

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 1s > 2 X CROL
angd also greater than 10X of the reported concentration of the
affected element, qualify the affected results as estimated (J).

V. LABORATORY CONTROL SAMPLE (LCS)

Objeztive: .

The

laboratory ccntrol sample serves as a monitor of the overall

cerformance of all steps in the analysis, 1ncluding the sample preparatior.

Criteria:

.
‘.

A1l aqueous LCS results must fall within the control limits of 30 -
120 XR, except for Sb and Ag which have no control limits,

A1) s0lid LCS results must fall within the control 1imits gstablished
for each element by EPA., This information 1s availaple from EMSL-
Lv. :

Evaluation Procedure:

Peview Form 7 (Form vII-IN) and verify that results fall within tre
control limits,

2. Check the raw agata (ICP printout, strip charts, bench sheets, etc.)
to ver1fy the reported recoveries on Form 7. Recalculate one or more
cf =he recoveries (%R) using the following equation:

TR = Aifound Y 100
LS True

'.:ht'rb’p

LCS Found = concentration (in ug/l for aqueous; #g/ky !v-
solid) of each analyte scasured in the analyvs:-
of the LCS solution.

LCS True = stated true value concentration (in ug/l ! r
ayueous; sg/kg fur solid) of each analyte in :i:.
LCS source.

Action:

1.

Agqusous LCS:

12
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Jriective:

If the LCS recovery for an analyte falls within the range of
S0 - 79% or > 120x, qualify assocrated sample results witn
affected analyte values > IDL as estimated (J).

If the LCS recovery for an analyte is > 120%, assoclated sample
results with affected analyte values ¢ IDL are acceptaple.

If the LCS recovery for an analyte falls within the range of
50 - 79%, qualify associated sample results with affected
analyte values < IDL as estimated (UJ).

If the LCS recovery for an analyte is ¢ 50%, qualify assocrated
sample results for the affected analyte as unusable (R).

LCS:

If the LCS recovery for an analyte falls outside ts
establishea EPA control Timit, qualify assocrated sample
results with affected analyte values > IDL as estimated (J).

If the LCS recovery for an analyte 1S higher than 1ts
estanlished EPA contro! limit, associated sample results witn
affected analyte values < IDL are acceptable.

If the LCS recovery for an analyte 1is lower than 1ts

established EPA control Jimit, qualify associrated sample
resulits with affected analyte values < IDL as estimated (UJ).

VI. OUPLICATE SAMPLE ANALYSIS

Duolicate analyses are indicators of a laboratory's analytical precision
tasec cn each samgle matrix,

criteria:

1.

2.

3.

Samples identified as Field Blanks cannot be used for duplicate
analyses.

A control limit of & 20X (¢ 35X for soil) for the Relative Percent
Difference (RPD) shall be used for sample values > 5X CROL.

A control 1imit of & CRDL (& 2X CROL) shall be used for sample values
< §X CRDL, 1ncluding the case when only gng of the duplicate sample
values 18 ¢ 5X CROL.

Evaluation Procedure:

13
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Review Form 6 (Form VI-IN) ang verify that results fall within tre
control limits.

2. Check the raw cata and recalculate one or more RPD using tne
following equation to verify tnat results have been correctly
repcrted on form 6.

RPD = -ls=d  y j00 ’
(5:D)/2

Where,

S = First Sasple talue (original)

D = Second Sample Value (duplicate)

3. veri1fy that the Field Blank was not used for duplicate analysis.

Action:

1. If duplicate analysis results for a particular analyte fall cutside
the appropriate control limits, qualify the results for that analyte
1n all associated samples of the same matrix as estimated (J).

2. [f the Freld B8lank was used for duplicate analysis, all other QC cata
must be carefully checked and professional judgement exercised wnen
evaluating the data.

Mote: This iuforsation sust be included on the [RDA fora.
VII MATRIX SPIKE SAMPLE ANALYSIS
Ct;eztive:

The matrix spike sample analysis provides information about the effect of
each sample matrix on the digestion and measurement methodology.

Criteria:

1.

2.

Samples identified as Field Blanks must not be used for matrix spike
sample analysis.

Spike recovery (%R) must be within the limits of 75 - 125X. However,
sp1ke recovery limits do not apply when sample concentration exceeds
the spike concentration by a factor of 4 or more. I[f the latter
condition exi1sts for an analyte, matrix spike recovery cannot be used
to qualify the associated sample data for that analyte.

14
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Evaluation Procedurs:

1.

3.

Review Form 5 (Form V=-IN) and verify that results fall within :-;
specified control limits.

Check raw data and recalculate one or more 3R using the following
equatyon to verify that results were correctly reported on Form 5.

R = .Lﬁﬂ;riLL Y 100

Where,

SSR = Spiked Sample Result
SR = Sample Result

SA = Spike d{dded

verify that the Field Blank was not used for matrix spike sample
analysis.

Action:

If the spike recovery for an analyte is > '1251 and reported
assoclated sample results for that anglyte are < IDL (< CROL for CN
or Hg), the affected data are acceptable for use.

If the spike recovery for an analyte 18 > 125% or < 75X and reported
sample results for that analyte are > IDOL, qualify the affected data
for that aralyte in the associated samples as estimated (J).

If the sprke 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 the associated samples as estimates (UJ).

if spike recovery results for an analyte are < 30X and the reported
sample results for that analyte are ¢ IDOL, qualify the affected cata
in the associated samples as unusadble (R).

If the Field Blank was used for matrix spike analysis, all other QC
data must be carefully checked and professional judgement exercised
when evaluating the data. This information must be included on the
IRDA form.

Note: For all analytes except Ag, Hg, and those elesents analyzed by GFQA.
if the satrix spike recovery does not seet criteria, a post digestion spike
is required; The results of post digestion spike recovery are not usec
to qualify the data; however, the inforsation sust be included in the IRDA

report.

18
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VIII. FURNACE ATOMIC ABSORPTION QC

Objective:

Duplicate 1injections and furnace post digestion spikes establiisn the
precision and accuracy of the individual snalytica) determinations. In
some 1nstances, Method of Standard Additions may be required.

Criteria:

1'

For sample concentrations > CROL, duplicate injections must agree
within ¢ 20X Relative Standard Deviation (RSD) or Coefficient of
variation (CV). Otherwise, the sample must be rerun once (at least
two adaitional injections).

Analytical (post digestion) spike recovery must be > 85% and ¢ 115%.

The Furnace Atomic Absorption Scheme must be followed as described
in SOwW 7/88, p. E 16-18,

Evaluation Procedure:

1.

[ 8]
.

Check raw data to ver:ify that guplicate 1njections agree within $20%
RSD (or CV) for sample concentrations > CROL.

Review Furnace AA raw data to verify that the Furnace Atomic
Absorption Scheme has been followed.

Action:

1.

If duolicate injections are outside the ¢+ 20% RSO (or CV) Timits and
the sample has not been rerun once as required, qualify the data as
estimated (J). If the rerun sample results are outside the & 20X
1imits as well, qualify the sample data as estimated (J),

If the analytical (post digestion) spike recovery 18 ¢ 40X, qualify
results > IDL as estimated (J).

If the analytical (post digestion) spike recovery 1s > 10%, but <40%,
qualify results < IDL as estimated (UJ).

If the analytical (post digestion) spike recovery is ¢ 10%, qualify

results < IDL as unusadle (R).

If sample absorbance is ¢ 50X of the analytical (post digestion)
spike absorbance, then: If the furnace analytical (post digestion)
spike is not within 85 - 115 X, qualify the sample resuits > I0OL as
estimated: qualify the results < IDL as estimated (UJ).

18
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D.

6. If Method of Standard Aaditions (MSA) 1S 1ndicated as being requ'res
but has not been performed, qualify the data as estimated (J).

T. If any of the samples analyzed by MSA were not spiked at :he
approepriate levels, qualify the data as estimated (J).

8. If tne MSA correlation coefficient 1s ¢ 0.995, qualify the gata as
estimated (J).

IX. ICP SERIAL DILUTION
Chlective:

The seryal dt'ution analvsis performed in assoclration with the [P
procedure 1ndicates whetner significant pnysical or chemical interferences
ex)1st due to sample matrix effects.

Criteria:

If 2ne analyte concentration 1s sufficiently high (concentration 1n tne
2riginal sample 1s minimally a factor of S0 above the IDL), an analysis
of a five fold gilution must agree within 10X Difference (XD) cf <ne
original results after correction for dilution.

zvaluation Procedure:

. Check the raw gata and recalculate the XD for one or more analytes
using the following equation to verify that the dirlution analysis
resuits agree with results reported on Form 9 (Form IX=-IN).

2 = M= {100

{

Where,

I = [nitial Sasple Result
S = Serial Dilution Result (Instrumsent Reading X J5)

2. Check the raw data for evidence of negative interference; .e..

results of the diluted sample significantly higher than results ¢
the original sample.

Action:

1. when criteria are not met for an analyts, qualify the assocratec
sample data for that analyte as estimated (J).

2. If evidence of negative interference s found, use professiora!
judgement to qualify the data.

17
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X. SAMPLE RESULT VERIFICATION

Objective:

The objective is to ensure that the reported Qquantitative results are
appropriately and correctly calculateq.

Criteria;
Analyts quantitation must be calculated according to appropriate SOw
Instructions or requirements.

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 resulits,

1. Examine the raw data for any anomalies (e.g., baselins shifts,
negative absorbances, omissions, 11legibility, etc.).

2. Verify that there are no transcription or data reduction errors
(e.9., 8i1lutions, percent solids, sample weights) on one or more
samples.

3. Verify that results fall within the linear ranges od the ICP (Form
XII-IN) and within the calibration range for the non-ICP parameters.

4. verify that sample results are > 5 X ICP-IDL i1f ICP analysis results
are used for As, T1, Se, or Pb. :

Nute: When the laboratory provides both ICP and GFA4 results for an
analyte in a sample and the concentration is > [CP-IDL, the results can
assist in identifying quantitation probleas.

Action:

1f thers are any discrepancies found, the laboratory may be contacted Dy
the designated contact personnsl to obtain resubmissions or qdd!t1ona1
information in an effort to resolve the discrecancy. If a discrepancy
remains unresolved, the reviewer may determine that appropriat

qualification of the data is warranted.

18
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XI. FIELD DUPLICATES

A. Objective:

Fie?d duplicate samples may be taken and submitted for analysis as an
indication of overall precision. These analyses measurs combined field
sampling and laboratory analytical precision; therefore, the results may
have greater variability than lab duplicates alone which measurs only
intra-laboratory and analytical method precision. It {s 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. Crateria;
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
O1fference, 1f appropriate.

D. Action:

Any evaluaticon of the field duplicates should be ncluded with the review
documentation attached to the IRDA form.

XII. OVERALL ASSESSMENT OF DATA FOR A CASE (OR SDG)

It 1s appropriats for the data reviewer to make professional judgments
and excress 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
several QC criterya out of specification. The additive nature of QC factors out
of specification 1s difficult to assess in an objective manner, but the reviewer
has a responsibility to inform the user concerning data Qquality 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 document are employed to describe or qualify the
data, it 1is necessary to thoroughly document/explain/define the additional
qualifiers used. The data reviewer would be greatly assisted in this data review
effort if the data quality objectives for the project were provided.

In transmitting the reviewed data to the data user or other approoriate
client, the IRDA cover form and supplementary documentation must be included.

19
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APPENDIX A
REVISED DATA QUALIFIER DEFINITIONS
FOR INORGANIC DATA REVIEW

The anaiyte was analyzed for but was not detected above the level of the
associated value. The assocrated value is the Instrument Detection Limit
(IOL) for all analytes except Cyanide (CN) and Mercury (Hg). For CN ang
Hg, the associated value 18 the Contract Required Detection Limit (CROL).

If s decision requires quantitation of the analyte beluw the
associated numerical level, reanalvsis or alternative gethods should
be considered.

The aralyte was analyzed for and was positively identified, but the
assocrated numerical value may not be consistent with the amount actually
present I1n the environmental sample.

Une or aore of the following quality control criteria were not aset:

o Blank contaminstion: indicates possible high bias and/or
false positives.

) Calibration range exceeded: indicates possible low bias.

o Holding times not amet: indicates possible low bias
and/or false negatives.

o Other @C outside control limits: bias not readilv
deterained.

The analyte was analyzed for, but the presence gor absence of the analyte
has not been verified. Resampling and reanalysis are necessary to confirm
or cdeny the presence of tha analyts.

The data are unusable for any purpose.

A combination of thi “U” and the ~J" qualifier. The analyte was analyzed
for but was not detected adbove the level of the associated value. The
associated value may not accurately or precisely represent the sample

cdetection limit,

Il a decision requires quantitation of the analyte close to the
associated nuserical level, reanalysis or sliternative sethods should

be considered.

20
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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, Al
Antimony, Sb
Arsenic, As
Barium, Ba
gBeryllium, Be
Cagmium, Cd
Calewum, Ca
Chromium, Cr
Cobalt., Co
Copper, Cu
Iron, Fe
Lead, Pb
Magnesium, Mg
Kanganess, Mn
Mercury, Mg
Nickel, Ni
Potassium, K
Selenium, Se
Silver, Ag
Sodium, Na
Thallium, T
vanadium, V
Zinc, 2n
Cyanide, CN

200
60
10

200

$000
10
S0
25
100

5000
15

40
5000

10
5000
10
$0
20
10

21
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Associated Samples

AA

Calibration Curve

Case

ccs

ccs

cCv

CLP
CROL
Cv

EMSL/LY

APPENDIX C

GLOSSARY OF TERMS AND ACRONYMS

A1l samples oprocessed and/or analyzed 1n
association with a particular Quality Contro)
Sample. For example: All samples in an analytical
run nitiated with an Initial Calibration
verification Sample are associated samples to that
ICV: A1l samples of a given matrix digested ang
analyzed with a Laboratory Control Sample are
associated samples to that LCS.

Atomic Absorption

A plot of absorbance (or other msasurement unit)
versus concentration of prepared stancards.

A finite, usually predeterminad, number of samples
collected in adefined ti1me period for a particular
si1te.. A Case consists of one or more Sample
Oelivery Groups.

Continuing Calibration Blank, A deionized water
sample run immedrately following the CCv, cesignea
t0 detect carryover contamination,

Contract Compliance Screening. The process of
inspection of analytical data submitted througn
the Contract Laboratory Program to assure adherence
tocontractual specifications for sample processing
and analysis contained in the Statement of work.

Continuing Calibration verification. A stangard
solution analyzed at specified frequency during
an analytical run to assure contiunued valigity
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/ias
vegas. (P.O. Box 15027, Las vVegas, NV 89114)

22

TOO WHD

£9v0



Soge

4 smud 1C PO

‘. Agueeus Netris Sampied:

Petadie Wetl Crasvuster Surface Vater Leschate Rurot! Stera Sever C Sonttery Sever D

Other:

z. Ym of Sarple: Grad C“Ii!. 144 ‘m".‘ [ ] ‘n(..,‘mn':

3. was the VOA tample collected $irst: Yes e u/a

4. Type of Sempling Cquipment: nnrul‘of Corutrxtion:
Stainiess Steet Teflen Glass Other

Sailer

8l sdcser Pump

Pordd Savpler

Coliwvase

Lewrngrer Depth Sampler

Wheoton Dip Sampler . . ‘ }

Thief Sovpler

Other:

o. Type of lesder Line that comes in centect with the well weter:

Teflon Teflon Coated Stainless Steel 8/a Other:

$. Length of the leader Line:

7. vas the Sowling [quipment Dedicated: Yes e
- ]
8. Vas the Sampling fquipment: Lod becatmineted tield Decantamirated
9. ves the sampling equipmnt decontmmineted scsording te standerd LOIP/ARMN precodres: Yoo ' ) w/A

11 ve, mathat of decontaninetions

10. Vss the decontamination oree lecatad auny frem the saures of satmmirations Tes e . WA

11. Are @ispesable gloves worn ord eharged between sach sample lecations TVes [

12. Auiter's Cammnts?
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Field Blank

Field Duplicate

GFAA
Holding Time

1cs8

ICP

ICs

ICy

I0L

Initial Calibration

IRDA

LCsS

Matrix Spike (MS)

Field blanks are intended to detect contaminants
that may have been introduced in the field.
Examples of fiald blanks are trip blanks, trave!l
blanks, rinsate blanks, and decontamination blanks.

A duplicate sample set collected in the fie'a
intended to provide a meature of the overal)
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. (Contractua!
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.

Initia) 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 aqueous or solid
sample of known composition, generally supplied
by EPA, to be processed and analyzed in assocration
with a defined set. of field samples of unknown
composition.

Introduct1on 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.
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Post Digestion Spike

QAC (QAO)

RPD

RSCC
RSO

Serial Dilution

SOG

g &

Sow
VTSR

The adgition of a xnown amount of analyte 1nto a
prepared sample after digestion. (Also identified
as analytical spike or spike for GFAA analyses.)

Quality Assurance Coordinator. (Quality Assurance
Officer).

Relative Percent Differencs. A measure of
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 dus to sample matrix effects.
{Run with ICP only.)

Sample Delivery Group. Defined by one of the
foliowing, whichever ocsurs first:

] Case (if less than 20 samples of a single
matrix type),

] Each twenty samples within a Cass. or

] Each 14 day calencar period during which

-samples are received, beginning with the
first sample in the Case or SOG.

At the option of the laboratory, sasples aay be
assigned to SDGs by matrix; i.e., all vaters in
one SD¢, all soils in another.

Sarple Management Office.

Standard Operating Procedurs.

Statement of work.

verified Time of Sample Receipt.

TO0  WHD
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INORGANIC REAIONAL DATA ASSEIBMENT
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oM wO. MVIDER'S naE
0PO ACTION v COMPLEITION OATY

DATA ASAZAMNMENT SIAMARY

(-4 Ab s SYAMIDE
. WOLDING TIMES —_ —_ —_— —_—
2. CALISRATION —_— —_— —_— —_—
3. sLwKS —_ —_— —
.. 1cs —_—
5. Lcs —_— — —
s. OUPLICATE ANALYSLS —_— —_— —_— —
1. MATRIX SPIKE —_ —_— —
8. A —_—
’. SEATAL DILUTION —_
10.  SMPLE VEAIFICATION —_— —_— —_— —
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N
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APPENDIX E
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT

July 27, 1988

PREPARED BY: Lloyd Xahn, Quality Assurance Speciaslist

AFFILIATION: U.S. Environmental Protection Agency, Region 11
Eanvitonmental Services Division
Monitoring Mansgement Branch
Edison, New Jersey 08837
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DETERMINATION OF TOTAL ORGANIC CARBON 1IN SEDINENT

1. §cope snd Application

1.1 This metbod descrides protocols for the determinatios of orgaaic
carbon iz oceaa sedimants.

1.2 Although the do:,ctiou limit may vary wvith procedure or instrument,
¢ nicimum reporting value of 100 ag/kg will be required for the

ocess dumping/dredging program.

1.3 Several types of determinations, which are considered equivalest
are preseated.

1.4 Dats are reported in mg/kg on 8 dry weight basis.

1.5 Vet combustion methods sre mot considared to be equivaleat to the
prrolytic mathods berein descrided.

2. Sumeary of Method

2.1 Inorganic carbon from cardonstes and bicarboastes is removed by
acid trestmant.

2.2 The orgsnic compounds sre decomposed by pyrolysis is the presesce

of oxygea or air.

2.3 The carbon dioxide that is formed is determined by direct som
dispersive infrared detection, flams iocuisation gas chromatography
sfter cstalytic comversion of the carbon dioxide to methans; thermal
conductivity gas chromatography, differential thermal conductivity

detection by sequential removal of water snd carbos diozide; or
thermal conductivity detection following removal of water with magnesim

perchlorate.
2.4 Vater conteat is determined on & separate portion of sedimsnt.

3. Sample Rsndling and Preservatioa

3.1 Collect sediments is glass jars with Teflom or almiomm foil.
and saiatais et 4°C. Asalyse withia 14 daye. ‘

Cool

4. laterferences '
4.1 Volstile orgsnice in the sediments may be lost ia the decarbonatios
step resulting is a low biss. .

4.2 Bacterial decomposition and volatilisation of the erganic
are mininised by maintaining the sample at 4°C, amalysing withia the
specified holding tims, and snalysiag the wat sample. -
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2.

S. Apparatus
S.1 Drying oves meintained at 103° o 105°C.

S.2 Asslytical instrument optioas:

5.2.1 Perkio Elmer Nodel 240C Rlemsntal Anslyser or equivaleat.

5.2.11

Ia tbis instrumeat, the sample from Section 7.2 {s pyrolysed under
pure ozygen, water is removed dy magnesium perchlorate sud the
carbon dioxide is removed by gscarite. The decrease in sigual
obtained by differestial thermal conductivity detectors placed
between the combustion gas stream before and after the ascarite
tube is & mesasure of the organic carboa coatest.

3.2.2 Carlo Erba Model 1106 CEX Analyser, or equivalest.

5.2.2.1

Ia this apparatus, the sample {s pyrolysed in a inducticn type
furoace, and the resultant carbon dioxide is chromatographically
separated gnd avalysed by a differential thermal cooductivity
detector.

5.2.3 LECO Models WR12, WR112, or CR~12 carbon determinmators, eor
Nodels 600 or 800 CEN snalysers.

502.3.1

3.2.3.2

5.2.3.3

Ia the LECO WR-12, the sample is bursed ia high frequsacy inductios
furoace, the carbon dioxide is selectively adsorbed at roca temper-
ature in a molecular sieve. It is subsequently released by besting
aod is messured by a thermal conductivity detector. The Wi-112 is
an upgraded Wi-12 employing microprocessor electronics and &
priater to replace the electronic digital voltmeter.

In the LECO CR-12 carbos determinator, ths sample {s combusted ia
oxygen, moisture and dust are removed by sppropriste traps asd the
carbon dicxide is measured by & selective, solid stats, {nfrared
detector. The signal from the detector is theu processed by @
msicroprocessor and the carbos content is displayed on & digital
resdout and recorded ou an {ategral prister.

Ia the LECO CEN-600 asd CEE-800 elamental amalysers, the semple {»
burned wader oxyges ia & resistance furnace and the carbos diozide
is measured by & selective infrared detector.

S.2.4 Dohrman Model DC8S Digital Bigh Temperature TOC Asslyser.
$.2.4.1 Iu this {astrument, the sample {s Durned {s resistance furasce wader

oxygen, the {anterfering gases are removed by & sparger/scrubder
oy-t-..u the carbon dioxide is measured by & mon~dispersivg iafra-
red detector and shown os & digital display im comcentration waits.
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3.

5.3 o specific analyser is recommended as superior. The above listing
is for informetion only and is sot intended to restrict the use
of otber ualisted instruments capsdle of snalysing T0C. The {ostru-
meots to be used must have the following specificatioms:

S.3.1 4 c?bu-tion bgut wiich is hested in a stream of oxygen or air in s
Tesistance or isductios—type furnsce to completely coanvert orgasic
substaaces to CO; and water.

35.3.2 A mesve to pbysically or by msssurement techaique to separate water
sod other iaterferants from C0y.

5.3.3 A wesus to quantitatively detersmine CO; with adequate sensitivicy
(100 mg/kg), and precision (232 at the 952 confidence level as demon-
strated by repetitive msasurements of a well mized ocesn sedimesnt

sample).

5.4 A strip chart or other permanent recording device to document
the asnalysis. .

-

6. Reagents

7.

6.1 Dietilled water used ia preparation of standards and for dilutios of
samples should e ultra pure to reduce the carboa concentration of the

blaak. .

6.2 Potassium hydrogen phthalats, stock solution, 1000 mg carbon/liter:
Dissolve 0.2128 g of potassium bydroges phthalate (Primary Standard
Grade) in distilled water and dilute to 100.0 al.

NOTE 2: Sodium oxalste aod ascetic acid are not recommsnded as stock
Solutions.

6.3 Potassium bydrogen phthalate, standard soletions: Prepare stasdard
solutions from the stock solstion by diletion with distilled water.

6.4 Phosphoric acid solution, 1:1 by volume.

Procedure

7.1 Weigh the well mixed sample (up to 500 mg) {ato the comdusticu beat
or cup. Add 1:1 phosphoric acid drop wise uatil effervescence

stops. Heat te 73°C.

BOTE: This procedure will couvert inmorganic carboustes and
bicarbocates to carboa diozide and elimimate it from

the sample.

7.2 Anslyse the residus sccording to the iastrument mamfacturer's
iastructions.

T00 WHD
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4.

7.3 Determine percest residue on & separate u-ph aliquot as follows:
7.3.1 Rest & cleas 23 ml beskar at 103° go 105°C for one hour. Cool

is desiccator, weigh to the msarest mg aod etore in desiccator
until uvee.

7.3.2 434 1 g, weighed to the vearest mg, of am aliquot of the wmll-
mized sample .

7.3.3 Dry aod hest in the 103° to 105°C oven for ons bour. Cool ia
desiccator. Veigh to the mearest mg.

8., Calibration

8.1 Pollov {nstrument sanufscturer's i{nstructions.

8.2 Prepare calibration curve plotting mg carbos vs. {astrumest respouss.

using four standards and a blank covering the snslytical range of
interest. ’ T -

9. Precision and Accuracy

9.1

and matrices and must bd determined by the ladboratories reporting
data.

mixed sediment should bde analyzed 135 times to determine the

analytical precision. Set up & control chart shoving 3 times the
standard deviastion limits for precision.

9.2 Subsequently during analysis of environmental samples, take one

sacple per batch of 20 or less and rum in quadruplicate. Calculate

standard deviation and report with initial control chart data.

9.3 1f the sample being run i{n quadruplicate exceeds the 3 standard

deviation limit, identify error and rerun environsental saaples in

that batch along with the quadruplicate sample.

The precision and accuracy will differ with the various instruments

To ipiti{ate a control chart, & representative sasple of well
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soil Sodimpnt $luoge Chemicol Soligs Veste Pile

Other:

2. Type of Somple: Grad Composite If Composite Sample, ¢ sovples/compesite:

3. ves the VOA sample collected first fram o dlscrete lecotion prior to Aamogenization: Yes ve wa C
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STANDARD CFERATING FROCESURE ' Fage: £ 15
Cate: Marzh 1389

Revisicn 6

[}

DITROCUCTICN TO DATA VALILATICN
1.0 Sccre

1.1 'mis_procedure is applicable to organic data cbtained from contractor laboratories
working for the Centract Laboratory Program (CLP). )

1.2 The data validation is based upon analytical and quality assurance i ts
specified in the Statement of Work (SOW). < FequirEmen

2.0 Responsibilities
Data reviewers will complete the following tasks as assigned by the Data Review Coordinatcr:

.

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 L.

: different analyses and the number of analytes rejected or flagged as estimated due to
corresponding quality contrel criteria. Place an "X" in the boxes where analyses were
not performed or criteria do not apply.

2.4 Organic Regicnal Data Assessment - Data reviewer is also required to f£ill out Organic
Regional Data Assessment Form (Attachment 3). '

~ 2.5 Telephone Record log - The data reviewer should enter the bare facts of inquiry before
initiating any authorized telephone corversation with a CLP laboratory. After the case
review has been canmpletad, mail the white copy of the Telephone Reccrd Log to the
laberatory and the pink copy to 0. File the yellow copy in the Telephone Record Log
folder and attach a photocepy of the Telephons Record log to the capletad o
-Data Assessment Narrative.

2.6 Forwarded Paperwork - Upon completion of the review, the following are to be forvarded
to the Regicnal Sample Control Center (RSCC) located in the Surveillance and Menitoring

Branch:

- a. data package
b. completed assessment checklist
c. P Contract Carpliancs Screening (CCS)

Forward four (4) copies of the campleted Data Assessment Narrative along with four (4)
copies of the Organic Data Assessment Form: one each for the appropriate Regicnal DFO,
the Sample Management Offica (SMD), arnd to the last two addiresses of the Data Reviewer:

Mailing List.
2.7 Filed Paparwork - Upon completion of the review, the following are to be filed within
the Monitoring and Management Branch (MB) files:

a. Telephone record log (copy)

b. Record of Cammunication (original)
c. Rejection Summary Form : CHM 001 0470




rage: 2 3+ I3
Cate: March 1389
Revision 3

3.0 Pelectaicn of Data = All values determined to be unacceptaple on the Orjanic Analysis Rl2
Sheet (Form I) must be flagged yi:h an "R". As soon as review criteria causes data o se
rejected, that data can be eliminated from any further review or consideraticn.

4.0 Acceptance Criteria - In order that the reviews be consistent among reviewers, this
Standard Cperating Procedure (SOP) should be used. Additional guidance can be found in
the Functicnal Guidelines.

5.0

locating any problems, both
be carried aut even if CCS

- This is intended to aid the reviewer in
corrected and uncorrected. However, the validation should

is not present.

Resubtmittals recsived from the laboratery
inrsporsctoc:snstbcmdbythnmim.
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