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1.0 INTRODUCTION

This document presents the Sampling and Analysis Plan
(SAP) for the Remedial Investigation/Feasibility Study (RI/FS)
to be undertaken by Barton & Loguidice, P.C. on behalf of the
Clinton County Highway Department, Landfill Division, for
Mooers Landfill.

The SAP defines the procedures to be followed during all

field investigation activities.

The SAP contains five sections including this
Introduction, Section 1.0. Section 2.0 outlines the sampling
objectives of the RI/FS. Section 3.0 provides a description of
the field investigation and sampling program, including sample
designation, sample handling, and analysis procedures.

Section 4.0 details the field investigation procedures.
Section 5.0.putlihes the field sampling and sample analysis
quality assurance/quality control procedures.

1.1 Site History

The Mooers Landfill site covers an area of
approximately 11 acres of a 145-acre tract of land owned
by Clinton County, located on North Star Road in the Town
of Mooers in northern Clinton County (Figure 1-1).

The landfill is currently operational, accepting
approximately 10,000 tons of municipal waste per year from
residents of northern Clinton County. Hazardous wastes
were reportedly landfilled at the site between 1979 and
1985. Subsequently, the NYSDEC has classified Mooers
Landfill as an inactive hazardous waste site, and has
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listed the site in ‘the Registry of Inactive Hazardous
Waste Disposal Sites in New York (No. 510005).

Leachate seeps have been observed on the landfill
site. Drainage from the landfill site flows either west
into an unnamed tributary of the English River or east
into a wetland complex named Beaver Meadows. None of the
surface waters are known to be used directly as potable

water supplies.

There are no municipal wells within the vicinity of
the Mooers site. Private groundwater wells have been
identified along North Star Road, south of the landfill;
Blackman Corners Road to the west; and unidentified roads
north and east of the site.
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2.0 SAMPLING OBJECTIVES

2.1 Chemical Characterization

Table 3-1 of the work plan summarizes the results of
the preliminary groundwater, surface water, and leachate
sampling performed in 1989 by the NYSDEC. From this list,
a number of chemicals of concern can be identified.
Factors important in the selection of these chemicals are
their relative toxicities, concentrations relative to
background levels, and the likelihood of migration from
the site. Based on these criteria, the following
chemicals of concern have been tentatively identified:

1,1,1-Trichloroethane
1,1-Dichlorocethane

. Chloroethane

. Acetone
Methyl ethyl ketone
Methyl isobutyl ketone
Toluene
Phenol
4-Methylphenol (p-cresol)
Benzoic acid

2.2 Data Quality Obijectives

Data gquality objectives (DQO) are based on the
concept that different data uses may require different
levels of data quality. Data quality can be defined as
the degree of uncertainty in the data with respect to
precision, accuracy, and completeness. The five levels of
data quality are:

1. Sc¢reening {(Level 1) - This provides the lowest
data quality but the most rapid results. It is
often used for health and safety monitoring at



the site, preliminary comparison to ARARs,

initial site characterization to lccate areas for

subsequent and more accurate analyses, and for
engineering screening of alternatives (bench-
scale tests). These types of data include those
generated on-site through the use of HNU, pH,
conductivity, and other field monitoring
equipment. '

Field Analyses (Level 2) - This provides rapid
results and better quality than in Level 1.
Analyses include mobile lab generated data.

Engineering (Level 3) - This provides an
intermediate level of data quality and is used
for site characterization. Engineering analyses
may include mobile lab generated data and some
analytical lab methods (e.g., laboratory data
with guick turnaround used for screening but
without full quality control documentation) .

nfirmational (Level 4) - This provides the
highest level of data gquality and is used for
purposes of risk assessment, engineering design,
and cost analyses. These analyses require full
Contract Laboratory Program (CLP) analytical and
data validation procedures in accordance with
USEPA or NYSDEC-recognized protocols.

Non - n (Level 5) - This refers to analyses
by non-standard protocols, for example, when
exacting detection limits, or analysis of an
unusual chemical compound is required. These
analyses often require method development or

8
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adaption. The level of quality control is
usually similar to Level 4 data.

Barton & Loguidice will contract with a CLP
laboratory to generate either Level 4 or Level 5
analytical data for all leachate, groundwater, surface
water, and sediment samples collected at the Mooers
Landfill site. In addition, Level 1 data will be
generated which includes field OVA or HNU readings
gathered during well drilling, sampling, and other routine
field activities. Field measurements of sample parameters
such as pH, Eh, temperature, or specific conductivity are
also examples of Level 1 data to be collected. These
types of data may be used to demonstrate the adeguacy of
well development/purging procedures or, in the case of HNU
or OVA readings, to help protect the health and safety of
workers, or provide data for the design of groundwater

monitoring wells.

DQO Level 3 would be utilized in any treatability
studies (if required), not during the field investigation.
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3.0 EIELD INVESTIGATION

3.1 Eield Investigation and Sampling Program

The objective of this task is to conduct the
necessary remedial investigations to characterize the site
and its actual or potential hazard to public health and
environment, and to identify both contaminant sources and
receptors. The field investigation is designed to provide
data of adequate technical content to support the
development and evaluation of remedial alternatives during
the Feasibility Study. The objectives of the field

investigation are to:

Characterize groundwater flow conditions and
delineate the groundwater contamination in the
overburden as related to the landfill.

Gather data to evaluate the probability of
contamination in the deep groundwater system.
Characterize surface water and sediment
contamination.

Gather data to support a public health risk
assessment and environmental impact assessment.
Gather data to adequately evaluate potential
remedial action technologies/alternatives.

The field investigation will consist of the fdllowing

subtasks:
1. Subcontracting
2. Mobilization and Demobilization
3. Site Survey and Base Map
4. Geophysical Survey



5. Drilling/installation of grqundwater monitoring
wells.

6. Staff Gauge Placement and Stream Flow
Measurements '

7. Groundwater Sampling
Leachate, Surface Water and Sediment Sampling
Ecological Survey

A geophysical field investigation is proposed at
Mooers Landfill to characterize leachate migration
pathways from the landfill using an electromagnetic
conductivity survey. Data obtained from the geophysical
survey will aid the location of the monitoring wells.

Sampling will include groundwater from the newly-
installed monitoring wells, and surface water and sediment
locations from two streams in the vicinity of the site to
determine the extent of surface water and stream bed
contamination. Discrete leachate samples will also be
obtained from active leachate seeps on the landfill. In
addition, soil samples will be collected from split-spoons
obtained during the installation of the groundwater
monitoring wells. Table 3-1 provides a summary of the
proposed analytical parameters for the sampling program
including all required QA/QC samples to be collected in
the field.

An ecological investigation will be conducted,
including a macroinvertebrate survey, to gather
information on the existing wildlife found in the area,
vegetative composition, hydrographic features, and the
potential existence of critical and significant habitats.
A determination of the impact of the site on the
surrounding ecosystem will also be made.

§
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TABLE 3-1
MOOERS SANITARY LANDFILL

SUMMARY OF PROPOSED ANALYTICAL PARAMETERS

TOTAL CLp SPEC
NUMBER OF NUMBER OF TCL (1) TCL (2)  PETROL. TCL (3)  TCL (&) CLP (5)  oH COND TEMP Do TOTAL TOTAL SPECIFIC
MATRIX LOCATIONS ~ GAMPLES voc BNA  HYDROCARB. PEST/PCB  METALS  CYANIDE (FIELD) (FIELD) (FIELD) (FIELD) AMMONIA HARDNESS TOC TDS 7SS SOLIDS GRAVITY
GROUNDWATER MONITORING WELLS
MONITORING WELLS WATER {9 B 38 k] 38 38 g 8 38 18 K
MATRIX SPIKE WATER 2 2z 2 2 z )
MATRIX SPIKE DUPLICATE WATER 2 2 2 2 2
DUPLICATE SAMPLE WATER 2 2 2 2 2 2 2 2
TOTAL GROUNDMATER SAMPLES (7) 19 - 44 44 44 44 44 48 38 k] 38 L
SURFACE WATER
SURFACE WATER WATER 18 18 18 18 18 1B 18 18 18 18 18 18 18 18 18
MATRIX SPIKE WATER 2 2z 2 2 2
MATRIX SPIKE DUPLICATE WATER 2 Z 2 2 2
DUPLICATE SAMPLE WATER 2 z 2 2 2 2 2 2 2 2
TOTAL SURFACE WATER SAMPLES (7) 18 2 24 24 24 24 20 18 18 18 18 ] 2 2 20
SEDIMENTS
SEDIMENTS S0IL . b [ [ [ 6 6 ] [ 6 [
MATRIX SPIME SoIL ! 1 1 1 1
MATRIX SPIKE DUPLICATE SOIL 1 ! 1 t {
DUPLICATE SAMPLE SoIL { t 1 1 1 { i 1 1
TOTAL SEDIMENT SAMPLES [ 9 9 9 g 9 7 7 7 7
WASTE /SUBSUFACE SOILS
SOIL SOiL 19 19 12 12 3 5
MATRIX SPIKE S0IL ! { t 1 1
MATRIX SPIKE DUPLICATE S0lL i i 1 1 1
TOTAL SOIL SAMPLES (6) 18 12 12 12 7 7
BLANK SAMPLES
GROUNDWATER FIELD BLANKS WATER [ 2 Q 8 ) [
GROUNDWATER TRIP BLANKS WATER 2 2
SW/GED FIELD BLANKS WATER 2 z 2 { { {
SW/GED TRIP BLANKS WATER { {
SOIL/WASTE FIELD BLANKS WATER 3 3 J 3 3
SOIL/WASTE TRIP BLANKS WATER [ 8
TOTAL BLANK SAMPLES a 8 5 4 4 1
TOTAL SAMPLIS 93 97 N9 94 88 88 48 56 56 56 18 28 2 7 o8 of 7 7

(1) SUPERFUNDED CLP METHODS, NYSDEC ASP 9/89 Wit
(2) SUPERFUNDED CLP METHODS, NYSOEC ASP 9/89 BNA
(3) SUPERFUNDED CiP METHODS, NYSDEC ASP 9/89 PESY/PCR

(S} EPA SW-B46 METHOD 910/9812
(6) NUMBER INCLUDES TEST BORINGS AND [S ESTIMATEDS ACTUAL NUMBER WILL DEPEND UPON FINDINGS IN THE FIELD
(7) NUMBER INDICATES TWO COMPLETE ROUNDS OF SAMPLES






3.2 gSample Designation

Each sample will be designated by an alpha-numeric
code which will identify the site, matrix sampled, and
contain a location-specific number.

The site code will be ML for Mooers Landfill.
Location types (matrix sampled) will be identified by a
two letter code, for example: SD (Sediment), MW
(Monitoring Well), etc. Each matrix sampling location
will be identified by a two digit number. Sample numbers
at each location for each sample matrix type will begin
with 01 and increase sequentially.

The following is a general guide for sample

identification:
First Segment Second Segment Third Segment
AA AA NN
Site Location Specific
Type Location
Character Type
A = Alpha
N = Numeric
Site
ML = Mooers Landfill
Location Tvpe
BI = Biota Sample
MW = Monitoring Well Water
SB = Soil Boring
SD = Sediment
SW = Surface Water
TB = Trip Blank
FB = Field Blank



MS
MSD

Matrix Spike
Matrix Spike Duplicate

non

A cumulative sampling master log will be maintained
as the field program progresses. The samples taken will
be referenced to each sampling location in the master log
and on a site map. These data will be maintained in the
site logbook and on PC disk. | h '

3.3 Sample Handling

3.3.1 Sample Container Requirements and Holding
Times

Table 3-2 specifies the number of samples and
duplicates, type of sample matrix, sample container
requirements, sample preservation required, holding
times, and laboratory and field analyses to be
performed on each sample type. '

3.3.2 Sample Packaging and Shipping

Samples will be packaged and shipped according
to the procedures outlined in Section 5.1. Samples
will be shipped for next-day delivery to the contract
laboratory within 24 hours of collection.

3.3.3 QA/QC Samples

The proposed analytical program includes QA/QC
samples. Matrix spike and duplicate matrix spike
samples will be analyzed at a frequency of 1 set in
20 per individual sample matrix. Duplicate samples
will be collected to demonstrate the reproducibility
of sampling technique and laboratory analysis.

3-5
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Table 3-2
MOORES LANDFILL
FIELD SAMPLING AND ANALYTICAL PROGRAM
Number of Sample Container
; Samples and (ICHEM 300 or Sample CLP Laboratory
Matrix Duplicates equivalent) Preservation Holding Time' Analysis Field Analysis
Sediments 8 (2) 40 m¢ glass Cool to 4°C 7 days TCLVOC
vials Superfund CLP
Methods From
NYSDEC
ASP 9/89
8 (1) 8 02 wide Cool to 4°C 6 months t(x-blér,}ﬂ:sit(a:tb
mouth glass ja: Hg (26 days) Methods From
NYSDEC ASP 9/89
8 (1) 8 0oz wide Cool to 4°C 5 days extract; TCL BNA:
mouth glass jar 40 days analyze R
: NY SDEC
; ASP 9/88
8 (1) 8 0z wide Coolto 4°C S5 days extract; TCL Pest/PCB
mouth glass jar 40 days analyze e aLe
NYSDEC
ASP 9/89
6 (1) 8 0z wide Coolto4°C - 12 days Cyanide-EPA
mouth glass jar SW-846 Methods
9010/9012
6 (1) B oz wide Cool to 4°C 12 days TOC EPA SW-846
mouth glass jar Method 9060
6 (1) 8 0z wide Coolto4°C 7 days Total Solids
mouth glass jar EPA 160.3
6 (1) 8 0z wide Cool to 4°C Specific Gravity -
mouth glass jar
Soil and 12 (2) 40 m¢f glass Coolto 4°C 7 days TCL VOC
Waste vials Superfund CLP
Methods From
NYSDEC
.ASP 9/89
Notes:

1. Al CLP holding times are from verified time of sample receipt.
2. Metals samples will only be filtered with NYSDEC approval.

1N &/Qn nnae



Table 3-2
MOORES LANDFILL

FIELD SAMPLING AND ANALYTICAL PROGRAM

Page 2 of 4

10.6/90.00478

Number of Sample Container
. Samplesand | (ICHEM 300 or Sample CLP Laboratory
Matrix Duplicates equivalent) Preservation Holding Time Analysis Field Analysis
7 (1) 80z wide Cool to 4°C 6 months TCL Metals
Superfund CLP
mouth glass ja Hg (26 days) Methods From
i NYSDEC ASP 9/89
12 (1) 8 oz. wide Cool to 4°C S days extract; TCL BNAS
mouth glass jar 40 days analyze Superiund CLP
NY SDEC
+ _ASP 9/39__ e
7 (1) 8 02. wide Coolto 4°C Sdays extract, TCL Pest/PCB
mouth glass ja 40 days analyze Supertund CLP
NYSDEC
ASP 9789
Groundwater 32 (2) 40 mf glass Cool to 4°C 7 days TCLVOC -
and Surface vials ?Aur;ﬁrfgndFCLP
at ethods From
Water NYSDEC
ASP 9/89
32 (1) One-liter HNOj3topH<2 6 months TCL Metals (total) -
polyethylene Cool to 4°C Hg (26 days) Superfund CLP
bottle NYSOEC,
32 (2) One-fiter Coolto4°C 5 days extract; TCLBNA's
amber bottles 40 days analyze Nt S
NY SDEC
ASP 9/89
32 (2) One-liter Coolto 4°C S days extract; TCL Pest/PCB
amber bottles 40 days analyze Superfund CLP
NYSDEC
ASP 9789
28 (1) One-liter NaOHto pH>12; 12 days Cyanide-EPA SW-
polyethylene 0.6g ascorbic acid Metboda Fram
bottle Cool 10 4°C LT
Notes:
1. AN CLP holding times are from verified time of sample receipt.
2. Metals samples wili only be filtered with NYSDEC approval.
- 1 -l 1| G B O am e P D 0 BN an =
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Table 3-2
MOORES LANDFILL
FIELD SAMPLING AND ANALYTICAL PROGRAM
Number of Sample Container '
) Samples and ICHEM 300 or Sample CLP Laboratory
Matrix Duplicates ( equivalent) Preservation Holding Time? Analysis Field Analysis
26 pH, Temp,
Specific cond.
Dissolved
Oxygen
28 (1) One-liter bottle Cool to 4°C 7days TSS
or polyethylene EPA 160.2
\— bottle
28 (1) One-hter Coolto 4°C Aj 7days TDS
polyethylene EPA 160.3
bottle
7 {1) One-liter bottle | H;S04t0 pH<2; 28 days Ammonia
or polyethylene Coolto 4°C EPA 350.2
bottle
7 (1) One-liter bottle | H;SO4to pH<2; 6 months Hardness (as
or polyethylene Coolto4°C (C,CO3)
bottle EPA 130.1
Field Blanks 5 (2) 40 m¢ glass 7 days TCL vOC -
vials Cool 10 4°C Superfund CLP
Methods From
NYSDEC
ASP 9/89
5 (1) One-liter HNO3topH<2; 6 months, Hg TCL Metals (Total)
polyethylene Cool to 4°C (26 days) = g
bottle NYSBEC,
5 (2) One-liter Cool to 4°C 5 days extract; 40 TCL BNAs
amber bottles days analyze Mathods Feon
NYSDEC
ASP 9/89
Notes:

1. Al CLP holding times are from verified time of sample receipt.
2. Metals samples will only be filtered with NYSDEC approval.
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Table 3-2
MOORES LANDFILL
FIELD SAMPLING AND ANALYTICAL PROGRAM
Number of |Sample Container
. Samples and (ICHEM 300 or Sample CLP laboratory
Matrix Duplicates equivalent) Preservgtion Holding Time1 Analysis Field Analysis
5 (2) One-liter Cool10 4°C 5 days extract; TCL Pest/PCB
amber bottle 40 days analyze Superfund CLP
' Methods From
NYSDEC
ASP 9/89
p] (1) One-liter NaOHto pH>12; 12 days Cyanide
polyethylene 0.6 g ascorbic acid EPA SW-846
bottle Cool to 4°C Methods 9010/9012
Trip Blanks 9 (2) 40 m( glass Cool to 4°C 7 days TCL VOC

vials Superfund CLP
Methods From
NYSDEC
ASP 9/89

Notes:
1. Al CLP holding times are from verified time of sample receipt.
2. Metals samples will only be filtered with NYSDEC approval.
10 6/90 00478
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Duplicate samples will be taken at a frequency of

1 set in 20 per sample matrix. Field blanks will be
taken for each sampling matrix and sampling procedure
during each sampling period. Field blanks will be
analyzed for the same parameters as the original
samples. A trip blank will accompany eqch daily
sample group requiring analees for TCL volatiles,
and will be analyzed for TCL volatiles only.
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4.0 FEIELD INVESTIGATION PROCEDURES

4.

1

Breparation for Field Entry

Prior to the initiation of field activities the

following tasks will be performed:

4

.2

1. Kick-off meeting with all involved personnel to
review the scope of work to be performed, and the
Sampling and Analysis Plan.

2. Review of the Health and Safety Plan by all on-
site personnel.

3. Operational checkout and pre-calibration of all
equipment to be taken into the field.

4. Location, flagging and labeling of all proposed
borings and sampling locations. ‘

5. Arrange access for drill rig at proposed drilling
locations.

6. Mobilization of equipment and personnel to site.

Decontamination Procedures

4.2.1 Decontamination of Sampling Equipment

All reusable sampling equipment (bailers,
trowels, bowls, etc.) will be pre-cleaned prior to
field entry. The following cleaning procedures will
be used:



1. Alconox detergent and potable water scrub.
2. Potable water rinse.

3. Ten percent nitric acid rinse (when sampling
for heavy metals). Carbon steel split-spoons
will be rinsed with a one percent nitric
acid solution (wheﬁ sampiing fdr heavy
metals).

4. Deionized water rinse or potable water

rinse.
5. Methanol or hexane rinse.
6. Deionized water rinse.
7. Air dry.

Following this decontamination'procedure,
equipment will be wrapped in aluminum foil or stored
in sealed polyethylene bags for on-site use. Whenever
possible, pre-cleaned equipment will be used;
however, if the need arises, equipment will be
cleaned in the field according to the general
procedures described above.

Preparation for Sampling On Site

Prior to any field activity, the required Health
and Safety procedures will be followed. Background
and downwind HNU (HNU Systems Photoionization
Analyzer Model P1-101) and/or OVA (Foxboro Organic
Vapor Analyzer Model OVA-128) readings will be

4-2
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recorded for site-specific work zones. In the event
of adverse weather conditions, outside sampling
events will be postponed so that the integrity of the
samples is maintained. A general overview of the
site will be made to foresee possible hazards or
delays. If applicable, the site manager will be
informed of the field team's intention.

4.2.2 Decontamination of Drilling Equipment and
Reusable Tools

All drilling and excavation equipment and
reusable tools will undergo complete decontamination
procedures. The purpose of these procedures is to
ensure that all equipment utilized at the site is
contaminant free. Through these procedures, problems
resulting from the introduction of contamination into
a test boring or monitoring well, or cross-
contamination between borings and wells, can be

eliminated.
Decontamination Pad and Staging Area

To facilitate steam-cleaning of the drill rig
and associated hardware, a decontamination pad will
be constructed. The decontamination pad will consist
of a layer of gravel or crushed stone. The pad will
be constructed within the operational portion of the
landfill. Drainage from the decontamination pad will
be impounded and prevented from running off site.
Decontamination fluids will be collected and disposed
of as necessary to assure that contaminated fluids
are not introduced to areas beyond the existing waste
limits.

4-3



A staging area outside the area of contamination
will be designated for the storage of well
construction materials and newly-cleaned equipment
and tools. All decontaminated materials will be
placed on clean surfaces of trucks or trailers, or
stored on saw horses or plastic sheeting in the
staging area.

Equipment Condition

1. All drilling and excavation equipment
entering the site will be inspected for
integrity of hydraulic and oil fluid
handling systems and general overall
¢leanliness. Leaking hoses, tanks,
hydraulic lines, etc., shall be replaced or
repaired prior to entering the site.

2. All well casing screening and other
construction materials must be in new
condition. Used materials shall not be

permitted in well construction.

3. All observations regarding the condition of
equipment and materials entering or leaving
the site will be recorded daily in a field
book by the site operations manager or
supervising geologist.
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Equipment Cleaning and Handling

Initial Cleaning

Following initial inspection, all drilling
and excavation equipment and associated
tools will be takeﬂ to the decontamination
pad and steam-cleaned upon arrival at the
site. Typical tools and equipment to be
cleaned include:

Drilling rods, bits

. Augers (clips, pins, and associated
hardware)
Samplers (i.e., split-spoon, Denison,
etc.)
Casing materials (both temporary and
permanent)

. Wrenches
Hammers
Other hand tools and tool boxes
Mud tub/pan

. Hoses, tanks
Cable clamps and other holding devices in
direct contact with drilling rods
Drill rig and undercarriage, wheelwells,
chassis, and any other items that may come
in contact with work area

During the cleaning operation, equipment

shall be handled only with clean gloves. A
new set of gloves will be utilized between
successive cleanings for each new location.

4-5



3. Cleaned materials shall be protected from
contamination during transport to the
staging area by such means as the
Supervising Geologist or Site Operations
Manager deems necessary.

4. The Site Operations Manager will document

equipment decontamination.
On-site Cleaning Between Borings/Test Pits

1. Following each well installation, all
drilling equipment (listed above under
"initial cleaning") shall be steam-cleaned

between borings.

4.3 Geophysical and Soil Gas Survey Equipment and

Geophysical Survey

Both downhole and terrain geophysical surveys are
proposed at Mooers Landfill pending a site evaluation to
determine the suitability of electromagnetic conductivity,
electrical resistivity and downhole, gamma logging
methodologies. The scope of each of the proposed surveys
is described in the Work Plan Section Numbers 4.2.2,
4.2.7, 5.2.1 and 5.2.6.

All geophysical survey work will be subcontracted,
and the selected subcontractor will provide for approval
quality assurance and quality control procedures for the
specific geophysical methodology to be utilized in meeting
the geophysical program objectives and scope of work.

4-6
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At the planning stage it is anticipated that one of
the instruments and methods below will be appropriate for
the given site conditions. The geophysical subcontractor
will select and implement the most suitable method.

EM-31-DL

For conducting a shallow penetrating EM survey, a
Geonics EM-31-DL is used. This device is a one man
portable unit that has a depth of exploration of
approximately 12 to 15 feet (the approximate reach of
a backhoe). The instrument simultaneously records
the quadrature and in-phase magnetic components of
the electromagnetic fields generated by the device's
transmitter. The quadrature component measures
terrain conductivity in units of milliSiemens/meter.
A terrain conductivity map of the study site will
outline areas of inorganically contaminated soils and
groundwater. Contaminated areas will exhibit

anomalously high terrain conductivity values compared

to natural or background conditions.

The EM-31-DL device also records the in-phase
magnetic component of the EM fields, and this
measurement is considered the metal detection mode.
The in-phase magnetic component helps identify buried
metal pipes, utilities and buried metallic containers
and debris. Buried metals will exhibit anomalocusly
low and/or high values when compared to natural or
background conditions. Data collection will be
referenced to a topographic survey grid. Terrain
conductivity and in-phase data are simultaneously
recorded and stored on portable digital logging



equipment. The data logger transmits information to
a lap top computer where data are stored on floppy
disks. This method is commonly used to map near
surface contaminated soils, buried metals and

contaminant plumes.

EM-34-3

For performing a multi-depth terrain conductivity
survey, a Geonics EM-34-3 is used. This EM device 1is
a two-man instrument that has variable intercoil
spacings of 33, 66 and 132 feet (10, 20 and 40
meters). This allows the operators to collect data
to depths of approximately 25, 50 and 100 feet (7.5,
15 and 30 meters) in the horizontal dipole mode and
to depths of approximately 50, 100 and 200 feet (15,
30 and 60 meters) in the vertical dipcle mode. By
collecting data in both dipole modes and/or by
varying the intercoil spacing (sounding), data can be
generated of the subsurface stratigraphy. The
success of this method is dependent upon sufficient
contrasts in the electrical properties of the
stratified subsurface material. By collecting data
at constant intercoil spacings (profiling),
information regarding lateral changes in stratigraphy
and the presence of contaminated soils and
groundwater. This method is commonly used to map
subsurface stratigraphy, contaminated soils and
contaminant plumes.
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Soil

will

EM-16R

The Geonics EM-16R VLF (Very Low Frequency)
resistivity meter is used to measure the apparent
resistivity of subsurface material and the phase
angle between the electrical field component and thé
reference magnetic field. The apparent resistivity
is measured in units of ohm-meters and the phase
angle is measured in units of degrees (used as an
indicator of subsurface homogeneity). The instrument
utilizes VLF air and marine navigational radio
signals located throughout the world. The electrical
field is measured by inserting two inductive probes
into the ground and separated 33 feet apart in the
direction of the transmitting station.

The depth of exploration with the EM-16R is dependent
upon the resistivity of the subsurface material and
the frequency of the electromagnetic fields.
Generally, the depth of exploration of the EM-16R
increases as the resistivity of the subsurface
material increases. This method is commonly used to
map subsurface stratigraphy, contaminated soils and

contaminant plumes.
Gas Survey

The equipment involved to conduct the soil gas survey
include a power auger fitted with a small diameter

auger bit; 4-foot lengths of small diameter (approximately

1-2 inches) PVC pipe; parafilm; and a Photoionization
Detector (PID).



The PID instrument measures airborne vapors that are
detectable by photoionization. The PID comes equipped
with a 10.2 electron volts (ev) ionization source which
will charge any compound, having an ionization potential
below 10.2 ev, to an exited state from which the
compound's relative concentration in ppm (parts per
million) can be read (all compounds expected.to be
encountered at the site have ionization potentials less
than 10.2 ev). The PID instrument is not designed to
identify individual compounds but is meant to quantify the
concentration of total ionizable compounds present. The
PID will be calibrated at least twice a day in order to
maintain a degree of accuracy and to record the daily

drifting of the instrument between calibration.

Once the operating grid has been located over the
. survey area, each survey point will be drilled as a small
diameter borehole, using the power auger, open to a depth
of approximately four feet (it is expected that the soil
conditions present at the site will allow the shallow
boreholes to remain open throughout the survey). Once the
borehole has been drilled, one length of PVC pipe will be
inserted into the borehole to approximately one foot below
grade, and sealed at the surface by backfilling around the
pipe with the auger cuttings. An adequate seal is
essential in creating a prefefential path for volatilized
compounds that have diffused from the walls of the open
borehole to collect within the headspace of the pipe. The
top of the pipe is then fitted with parafilm to prevent

the collected vapors from escaping into the air.

it

1 I .

¥

- s

| S ]

L

i

| B |

_



The collection pipes will be allowed to stabilize for
at least one hour before any readings are taken. Vapors
are then measured by inserting the tip of the PID through
the parafilm and into the PVC pipe. The pump inside the
PID which becomes activated once the instrument is turned
on, will draw the air from within the pipe and the open
borehole into the ionization chamber. The recorded
measurements will reflect both the highest attained
instrument reading and the concentration (if encountered)
at which it appears to represent a constant state. After
the initial readings have been recorded, the collection
pipes will be resealed and monitored in order to confirm

the first round readings.

The soil gas survey points will be marked and
identified with flags to help in locating the position of
monitoring wells once the geophysical and soil gas data
have been studied and interpreted.

4.4 Drilling Program

The anticipation of difficult drilling conditions at
Mooers Landfill warrants the implementation of a flexible
two staged drilling program. The first stage of the
program will initially confirm the existing geologic
conditions using a drilling method and equipment which
will efficiently advance a borehole and provide good
quality continuous soil sampling. A decision to install a
monitoring well in the exploratory borehole will be made
based on the borehole's condition. If the exploratory
borehole is judged to be unsuitable for monitoring well
installation, a second stage of the drilling program will
be initiated. The second stage of the program will



involve the use of a water well drilling rig which can
drill and install single or multi-cased monitoring wells
without introducing drilling additives and the
uncertainties to groundwater quality associated with these
materials. A borehole will be judged unsuitable for
monitoring well installation if it canﬁot be demonstrated,
to the satisfaction of Barton & Loguidice, P.C., and the
Regional NYSDEC Office, that the drilling meﬁhodology and
equipment has negligible impact on water quality of

samples extracted from the monitoring well.
4.4.1 Exploratory Borings

The following drilling procedures will be

utilized to complete the exploratory borings.

1. The boreholes will be advanced utilizing
hollow stem augers or rotary methods of
advancement until the requisite depth is

encountered.

2. Drilling will proceed in a manner to permit
continuous split-spoon sampling, and/or
undisturbed sampling through the overburden
materials until the required depth is
achieved.

3. No drilling fluids other than potable water

from an approved source will be used unless

prior approval is received from the NYSDEC.
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4. 1If, in the case of rotary drilling,
difficulties arise in washing coarse
materials out of the casing with water,
drilling fluid additives mixed with potable
water will be used to drill. Prior approval
from the NYSDEC will be required and
documented before ﬁtilizing any drilling
additive.

5. All pertinent information and boring logs
will be recorded by the observing geologist.

4,.4.2 Multi-Cased Wells

If any significant confining layers are
identified during the investigation, the installation
of permanent steel casing may be necessary. This A
method is the recommended procedure to minimize the
risk of creating a contaminant pathway when drilling
to a deeper strata.

1. The borehole will be advanced as described
in Section 4.4.1. Upon identification of
the confining unit drilling will be
temporarily suspended.

2. A six-inch flush joint/single permanent
steel casing will be installed into the
borehole. The steel will be driven into the
confining layer a minimum of one-foot below
the bottom of the existing borehole.



The borehole annular space will be grouted
from the bottom by injecting a cement-
bentonite grout mixture via the tremie
method or an approved alternate method.

The grout will then be a;lowed to set, up to
a minimum of 12 hours, or as determined by

the supervising geologist.

Following the set-up periocd, drilling will

be continued.

The drilling and sampling method will be in

accordance with Section 7.171.1.
Shallow and Deep Monitoring Well Boreholes

Boreholes for the monitoring well
installations will be advanced utilizing an
appropriate drilling method of advancement

until the requisite depth is encountered.

The monitoring wells will be drilled and
located within a radial distance no greater
than 15 feet away and no less than eight
feet from the exploratory boring and/or
adjacent monitoring well installation.

As with the drilling for the exploratory
borings, should rotary drilling be required,
only potable water from an approved source
will be used unless prior approval is



4.4.4

4.4.4.1

received from the NYSDEC for use of a
drilling additive for removal of drill

cuttings from the borehole.

The monitoring well boreholes adjacent to an
exploratory borehole will be sampled in
accordance with the procedures of the
Standard Penetration Test (ASTM D 1586-84)
across geologic contact zones and in the
screened interval.

Material Sampling/Analysis

Split-Spoon

At each exploratory boring location,
continuous split-spoon samples will be taken
through the overburden in accordance with
the procedures of the Standard Penetration
Test (ASTM D1586-84). Before each sample is
taken, depth will be confirmed by the
supervising geologist.

Soils will be classified in accordance with
the Modified Burmister Classification
System. Field classification will include
color, grain size, lithology, relative
density, moisture content, soil texture and
structure, relative permeability, and local
geologic name. Classification will be based
on the soils' identification key presented
in Table 4-1. .
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Table 4-1
MOORES LANDFILL

KEY TO SOILS IDENTIFICATON

GRANULAR SOILS - PARTICLE SIZE CLASSIFICATION

CLAY SOILS - PLASTICITY CLASSIFICATION

Overall Plasticity
g Degree of Overall index Sand-Silt-
Material* Plasticity Clay Components
Clayey SILT Slight 1to5
SILT & CLAY Low 51010
CLAY & SILT Medium 101020
Silty CLAY High 201040
CLAY Very High 40 and greater

. Retained
~ Material Fractions | Passing On
BOULDERS Material retained on the 9.1nch
9-inch sieve
COBBLES Material passing the 9 nch 3inch
9-inch sieve and retained
E on the 3-inch sieve
GRAVEL Material passing the coarse (c) 3inch 1inch
3-inch sieve and retained | medium (m) 1inch 3/8 inch
on the No. 10 sieve fine (f) 3/8inch No. 10
SAND Material passing the coarse (¢) No. 10 No. 30
No. 10 sieve and retained | medium(m) | No. 30 No. 60
on the No. 200 sieve fine (f) No. 60 No. 200
SILT Material passing the : No. 200
No. 200 sieve that is non-
plasticin character and
exhibits little or no
strength when air-dried

PENETRATION RESISTANCE AND SOIL PROPERTIES ON
BASIS OF THE STANDARD PENETRATION TEST (AFTER
PECK, HANSON, AND THORNBURG, 1974)

* Soils passing the No. 200 sieve that can be made to exhibit
plasticity and clay qualities within a certain range of moisture
content, and that exhibit considerable strength when air-
dried.

TERMS IDENTIFYING COMPOSITION OF SOIL

Sands (Fairly Reliable) Clays (Rather Unreliable)
Number of Number of
blows per Relative blows per
foot,N Density foot, N Consistency
Below 2 Very Soft
0-4 Very Loose 2-4 Soft
4-10 Loose 4-8 Medium
10-30 Medium 8-15 Stiff
30-50 Dense 15-30 Very Stiff
Over 50 Very Dense Over 30 Hard

Defining Range of Pércentage
Written* by Weight
and - 351050
some 20to 35
little 10 to 20
trace Oto 10

* Plus (+) or minus sign (-) used after identifying term denotes
extremes of range; e.g., “some (-) Gravel” indicates 20 to 24%
Gravel; “some (+) Gravel” indicates 31 to 35% Gravel.
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HNU and/or OVA readings will be recorded
from each split-spoon as soon as the sampler

is opened.

If VOC concentrations are observed to be
greater than 5 ppm on the HNU and/or OVA,
samples will be collected for laboratory

analysis.

Samples for volatile analysis will be
transferred directly to 40 ml vials. The
remaining soil will be transferred to soil
jars for the analysis of the remaining

parameters.

Follow recordkeeping and chain-of-custody
procedures as detailed in Section 5.1.

Soil samples not sent for laboratory
analysis will be placed in eight-ounce,
wide-mouth, moisture-tight glass jars, and
sealed with a foil liner and a screw-on cap.

Sample jars will be labeled with the
following information: project name, project
number, well identification, depth interval
represented by the sample, blow counts, and
date taken. This information will also be

recorded in the field notebook.



10.

1.

The organic vapor levels in the headspace
above the soil sample in each jar will be
monitored using a HNU photoionization
detector (samples placed in jars should
allow a minimum of 1-inch of headspace for
analysis). After allowing for some
consistent equilibration'time,.the cap will
be gently opened, and the HNU tip
immediately inserted through the foil liner.
This HNU reading and equilibration time will
be recorded by the supervising geologist.

Split-spoon samples will be decontaminated
following the procedures below when soil
samples are to be collected for analytical

analysis.

Detergent wash with alconoxA

Potable water rinse

1% Nitric acid rinse

Deionized or potable water rinse

Hexane or methanol (pesticide grade) rinse
Air dry

Triple deionized water rinse

Air dry

Laboratory tests will be performed on
selected soil samples to include: grain
size distribution (ASTM D422), moisture
content (ASTM D2216) and Atterberg limits
(ASTM D423, D424).

' ¥



4.4.4.2

Denison Tube

Undisturbed Denison tube samples will be
attempted if any significant confining

layers are encountered.

The borehole will be "cleaned dut“ to the
sample target depth and confirmed by the

supervising geologist.

Only new Denison sample tubes, free of rust
or dents, will be used to collect
undisturbed samples. Each sample tube will
be 24 to 36 inches long, with an internal
diameter of 2.4 inches, or as approved by
the American Society of Testing Materials.

The tube will be advanced a maximum of
24 inches beyond the bottom of the hole at

the time of sampling.

The Denison sample will be hydraulically
pressed if possible. If soils are hard, the
sample will be rotated using minimum down
pressure. The supervising geologist will
determine when to stop attempting a sample

in dense soils.

Prior to withdrawal, the tube will be
allowed to sit undisturbed for two minutes.

The tube will then be rotated to shear the



10.

1.

sample from the formation. Care will be
taken during borehole removal to limit

sample disturbance to a minimum.

The undisturbed sample will be sealed
airtight immediately upon collection, using
wax, plastic end caps, and tape. If the
sample does not completely fill the sample
tube, the extra space will be filled with a
material that will not remove moisture from
the sample.

The tube will be measured for recovery, and
a line drawn directly onto the outside of
the sample tube with an indelible marker.
The tube will be labeled with project name,
project number, boring location, sample
number, depth interval, recovery, and a .
brief description of the material.

Specially designed shipping boxes will be
used for disposition of the undisturbed
samples to the offices of

Barton D. Loguidice, P.C. in Syracuse, New
York.

All pertinent data will be recorded daily by
the supervising geologist on the appropriate
forms and field book.

Vertical permeability will be determined in

the laboratory in a constant volume

permeameter.
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4.4.4.3

NX Core

A 15-foot continuous NX core will be taken
in each of the deep test borings to confirm
the bedrock surface and lithology.

All NX coring will be performed by rotary
drilling methods using clean water as a
drilling fluid.

Before coring, the bedrock will be reamed,
using a 3-7/8-inch roller bit to at least
1 foot below the top of the bedrock to
ensure a clean, competent surface to begin

the coring procedure.

Individual core runs will not exceed 10 feet

in length.

Starting depth for every core run will be
verified prior to core drilling by the
supervising geologist.

Core samples will be collected, examined,
and logged immediately upon retrieval, and
stored in specially-designed wooden boxes.

Visual field classification of the rock core
will include: 1lithology and texture, color,
hardness, degree of weathering,
bedding/joint/fracture spacing,
discontinuities, and local geologic name.

4-21
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4.4.5

Rock Quality Designation (RQD) will be
recorded for all core samples using USGS

recommended procedures.

Each core box will be labeled with the
project name, project number, boring |
location, depth interval, run number,
recovery, RQD, the top and bottom of the
run, and the date.

In addition to visual classification, the
supervising geologist will record all
observations during core drilling, including
coring rate in minutes per foot, fluid gain
or loss, drill rig reactions, and types of
casing and drilling fluid used.

The core samples will be stored at a
suitable location provided by Clinton County
Highway Department.

Installation of Monitoring Wells

The procedures to be utilized for each type of

well installation are outlined below.

4.4.5.1

Monitoring Wells

A minimum four-inch diameter borehole will
be advanced via hollow stem augers or rotary
drilling with split-spoon and/or
"undisturbed" (Denison tube) sampling. For
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bedrock monitoring wells the NX core hole
will be reamed to a diameter of

approximately four inches.

The monitoring well will be constructed of
two-inch ID Type 316 stainless steel riser,
and Type 316 stainless steel screen.

Six inches of clean bottom sand pack will be
installed followed by the installation of
the well.

Using only potable water, the boreholes will
be flushed to remove drilling fluid and
cuttings by injecting water through the well

and out the screen.

A -six-inch bottom sand pack will be
installed upon which the well will rest.

Following proper backfill, the well screen
and riser will be installed.

The well screens will be placed in
accordance with Section 4.2.4 of the work

plan.

A clean, coarse sand pack will be placed in
the annular space surrounding that portion
of the well occupied by the screen, and for
a minimum of two feet above the top of the
screen.



9. A two-foot minimum bentonite seal will be

placed above the sand pack.

10. The remaining annular space will be filled
to the ground surface with cement-bentonite

grout using the Tremie installation.

11. A steel locking cap will be fitted to the
six-inch ID steel casing extending

aboveground to secure the location.

12. The steel protective casing will be clearly
and permanently marked with the well

identification number.
4.4.5.2 Replacement of Existing Monitoring Wells

The existing monitoring wells will be abandoned
in accordance with current NYSDEC requirements.
Replacement monitoring wells will be drilled and
installed in accordance with Section 4.4.4.1 of the
SAP.

4.4.6 Sand Pack, Bentonite Pellet Seal, and Cement-
Bentonite Grout

4.4.6.1 Sand Pack

1. The sand pack will consist of uniformly-
graded, clean inert fine sand with a
100 percent by weight passing the No. 30
sieve, and less than two percent by weight

passing the No. 200 sieve.
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4.4.6.2

4.4.6.3

A sample of the pack material is to be
retained and placed in an eight-ounce wide-
mouth glass jar, sealed and stored by
Barton & Loguidice for a one year period.

Bentonite Seal

Pure Wyoming sodium bentonite pellets will
be used, and will be less than one-half the
width of the annular space. An alternative
method could be the use of a granular
bentonite slurry which would be installed
by pressure grouting with tremie rods.

After the seal is installed there will be a
minimum of a 30-minute waiting time period.
This will allow for proper swelling and
action of the bentonite before placement of
the‘grout.

Cement-Bentonite Grout

Cement shall be Portland cement Type I, in
conformance with ASTM C150.

Bentonite will be a powdered Wyoming sodium
bentonite.

Proportions of cement/bentonite/water in the
grout mix will be approximately 94 pounds/3
to 5 pounds/7.0 gallons, respectively.



The grout mix will be installed by pressure
grouting through tremie rods.

The grouting will be complete when the grout
mixture returns to the ground surface.

4.4.7 Boring Logs and Recordkeeping

During the drilling of each borehole and
installation of each monitoring well, an accurate log
will be kept and include the following:

Date and time of construction/drillers and
helper's name, and Wehran supervising
geologist.

Drilling method utilized.

The reference point for all depth
measurements (i.e., ground surface).

The depth at which each change of formation
is identified.

The depth at which the first water bearing

zone is defined.

The thickness of each stratum.
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1.

12.

13.

14.

The description of the material of which

each stratum is composed, including:

a. Depth, sample number

b. Grain size, as defined by the Modified
Burmister System

c. Color '

d. Degree of weathering cementation, and
density

e. Other physical characteristics

The depth interval from which each formation

sample was taken.

The depth at which hole diameters (bit
sizes) change, if applicable.

The depth to the static water level (SWL)
and changes in SWL with well depth, if
possible.

Total depth of completed well.
The depth and description of the well casing
materials, screen and riser lengths, sand

pack, pellets, and grout.

Depth or location of any lost drilling
materials or tools.

The nominal hole diameter of the well bore

above and below the casing seal.
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15. The amount of cement and bentonite (number

of bags) installed for the seal.
16. Screen materials and design.
17. Casing and screen joint type.
18. Screen slot size/length.
19. Pack, seal, and grout material used.
20. Type of protective well cap.
21. HNU/OVA readings

Figure 4-1 presents the test boring log to be
utilized by Barton & Loguidice.

A daily report will be prepared and will give a
complete description of all formations encountered,
number of feet drilled, number of hours on the job,
standby or shutdown time, the water level in the well
at the beginning and end of each shift, water level
at each change of formation (if readily measurable
with the drilling method used), feet of casing
installed, and other pertinent data. Figure 4-2
presents the daily log to be used.
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Client
Project BARTON & LOGUIDICE, P.C. FIGURE 4-1

CONSULTING ENGINEENS & LAND SURVEYORS

200 ELWOOO DAVIS ROAD / BOX 3107, SYRACUSE, NEW YORK 13220
Project No. SUBSURFACE LOG
Method of Investigation
Drill Rig Contractor
Casing Driller
Soil Sampler Inspector
Sample Hammer: Wt Ib.Fall In. Start Date . — Completion Date
Rock Sampler Suﬁoce Elevation
Other: Boring Location
i SAMPLE MATERIAL DESCRIPTION REMARKS
;‘a Blows
& No. | Type | Rec perg M
Run USC:

USCS = Unifled Sok Clossification System

KEY: S = Split Spoon C = Cored A = Auger Cuttings U = Undisturbed

REC = Recovery 4-29

W = Woshed RQD = Rock Quality Designation

B&d. Form No. 135






FIGURE 4-2
DAILY LOG (SHEET NO. 1)

Contractor . Date Shift Sheet No. | of

Drill 1.D. Carrier Job. No.
Borehole Number(s) This Date Client
Drill Time Log

(explain all down and standby time - who authorized - unusual circumstances, etc.)

AM. P.M. AM.
Total .
Category Hours | 67 | 78 | 89 | 910 (w0 |1n-12f121 | 12 | 23 | 3.4 | 45 | 56 | 672 | 7.6 | 89 |910 (1611|1112 129 | 2 | 23 [ 34 | 45 | 56
Drilling
Corning

Well Installation

Well Development .

Recovery Testing
Water Run
Other

0E-¥

Remarks




| FIGURE 4-2 Cont'd
Expendables DAILY LOG (SHEET NO. 2)

(itemize quantity, size, etc.)

Item Quantity

Footage
Borehole From To Drilled
" No. (ft.) (fr) (ft.) Drilling Method Sampling Method Sampling Interval

1e-%

Personnel Time Log

Position Name Hours

Geologist
Driller
Helper

Geologist Consultant Representative

Driller Contractor Representative

} G D S U OE TS Ua h T e N oD G o EE = 3§



4.5 Well Development

The purpose of well development is to remove fine
materials from the area of the screen and prepare a
monitoring well for future groundwater measurement and
sampling activities. This is achieved by various
development methods until such time as the water quality
obtained from the well is consistent with water quality in
the formation from which the water is obtained, usually
determined by measurement of pH, specific conductivity, or
turbidity. Well development shall be performed using the
following outlined field procedures.

4.5.1 Development Field Procedures

1. Inspect locking casing and surface grouting

for integrity.
2. Open the well.

3. Measure static water level from top of the
well casing and the well bottom depth; and

calculate water volume from the formula:

2

_ vV = R°H
Where:

V = volume, (ft?)

R = well ID radius, (ft)

H = length of water column, (ft).

3.14



Lower a pre-cleaned teflon bailer connected
to new solid braid nylon rope to the bottom
of the well. L

Bail the well until all fines are removed
from the well and there is no solid sediment
in the bottom of the well. Alternatively,
potable water, air or pure nitrogen will be
introduced into the well.

Insert a pre-cleaned stainless steel
submersible pump approximately midway into
the water column 6r, insert a length of new
polyethylene hose into the well to
approximately two feet from the bottom of
the well. Attach the hose to a suction-type
pump equipped with a backflow prevention
valve.

Activate the pump, record time and flow
rate.

At 15-minute intervals during pumping,
record temperature, pH, specific
conductivity, and turbidity, utilizing
calibrated instrumeﬁts (see Appendix A for
specific instrument calibration procedure).

The pump shall be periodically raised and
lowered throughout the water column to
ensure the screened interval is completely
developed.
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If, as anticipated, low yield and slow
recovery do not permit continuous pumping,
the well will be pumped or bailed at
periodic intervals.

Development shall be considered complete
when the following conditions are achieved

for three successive measurement intervals:

Temperature and conductivity to within
+10%

PH to +0.3 pH units

Turbidity has reached 50 NTU. In the
event that 50 NTU cannot be achieved
because of the nature of the formation,
the NYSDEC will be notified and an
alternative. criteria will be mutually
agreed upon (e.g., purging to continue
until NTU readings have stabilized to
within +10%).

When the preceding conditions are met,
remove the pump, measure the water level,
secure and lock the well.

Record all pertinent information in a field
book.



4.6 In-Situ Permeability Testing

In order to evaluate the in-place permeability and
water-bearing characteristics of the saturated materials,
field permeability tests will be performed on wells

installed during this investigation.

A technique utilized will be the variable head
borehole test developed by Hvorslev (1951) for the United
States Army Corps of Engineers, and summarized in
Cedergren (1977). The bail or recovery tests will be
conducted as follows:

1. The static water level in the well to be tested
will be measured and recorded.

2. The well will be evacuated'by pumping or bailing.

3. At frequent time intervals, the water level in
the wells, and the respective time elapsed from
the beginning of the recovery period, will be
measured and recorded.

4. This will continue until the recovered water

level has reached approximately 90 percent of the

static water level.

5. All equipment will be decontaminated between
wells, according to applicable prodedures
outlined in Sections 1.0 and 4.0.
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The method of analysis assumes that the rate of
inflow to the well after evacuation is proportional to the
hydraulic conductiVity (K), expressed in cm/sec, and to
the unrecovered head distance. A plot of the unrecovered.
head distance of Head Ratio versus Time (t) indicates an
exponential decline in the recovery rate with time:

K = r’ln (h,/h,) ln (L/R)
2 L(t,-t,)
Where:

R =sand pack or screen radius, cm

r =riser radius, cm

L =length of sandpack, cm

t, =time interval corresponding to h,, sec
t, =time interval correspondin§ to h,, sec
h, =head ratio at t,, dimensionless

h, -head ratio at t,, dimensionless

K =permeability (hydraulic conductivity), cm/sec

The above equation indicates that the test data
should plot on a straight line on semi-logarithmic graph
paper. Hvorslev's analysis indicates, however, that under

certain field conditions, the assumptions of the method



would not be met during the initial stages of the test.

In such cases, Hvorselv suggests that data for the region
of head ratios between 0.37 and 0.90 will be the most
representative. Our analysis will be consistent with this

approach.

A second methodology for the in situ determination of
permeability that may be employed is slug testing modeled
after the work of Ferris et al. 1980. The tests will be

conducted as follows:

1. The static water level in the wells to be tested

will be measured and recorded.

2. A pressure transducer is placed near the bottom
0of the well and connected to a data logger
(Hermit Environmental Data Logger (In Situ
Model No. SE 1000B)) to measure and record head

changes with time.

3. A slug of distilled water of known volume will be
added and the dissipation of head with time

measured.
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4. The head and time data wi;l then be compared to a
family of type curves based on the method
presented by Cooper, Bredehoeft and Papadopoulos
(1967). The comparison.is performed using a
personal computer and software package prepared

by Groundwater Graphics.

5. An estimate of transmissivity and storage will

then be calculated.

This methodology assumes that horizontal flow to the
intake is occurring. Based on this assumption, either the
length of the sand pack or the screen is then used to

convert the transmissivity into permeability.

4.7 Monitoring Well Purging

Upgradient wells will be purged prior to downgradient
wells to minimize any possibility of cross-contamination.

Wells are purged using one of the following:
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1-3/4" O0.D. lubricant-free stainless steel
submersible puhp with polyethylene discharge
tubing. (Keck Geophysical Instruments, Inc.

Model No. SP-81) for 2-inch diameter wells.

Peristaltic pump connected to new Teflon tubing
will be used if static water levels are higher

than 25 feet.

Bladder pump connected to new drinking water

quality polyethylene tubing.

Pre-cleaned Teflon bailer connected to new solid

braid nylon rope.

Wells are purged in the following manner:

Inspect well protective casing collar and lock

for integrity.
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Open lock protective casing, and remove well
casing cap. Make note in field book if cap is

missing.

Use calibrated steel tape or electronic water
level indicator (Slope Indicator Company

Model 51453) to measure within 0.01 inches the
static water level and depth to bottom from top
of protective casing. Record measurements in

field book.

Thoroughly rinse steel tape or electronic water

level indicator with deionized water.

Calculate well volume by subtracting static water
level from depth to bottom, and multiply by the

appropriate well factor on Table 4-2.






TABLE 4-2

WELL FACTOR CHART FOR
VOLUME CALCULATIONS

Well Diameter
(inches) 3/4 1 1-1/4 1-1/2 1-3/4 2 2-1/2 3 4 5 6 8

Iv-v

Factor
(gallons/foot) 0.02 0.04 0.06 0.09 0.12 0.16 0.25 0.37 0.65 1.00 1.50 2.60
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Purge a minimum of three well volumes or
completely evacuate the well. iTﬁe pump or bailer
should remove water from the top of the water
column so as to assure removal of all stagnant
water in the well. Specific conductance, pH, Eh,
and teméerature will be measured during purging

to confirm stabilization of water quality.

Direct bailed or pumped water away from the

well(s).
Remove purging equipment.

Replace well cap and lock protective casing.

Allow for recovery of well prior to sampling.



4.
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4.8.1 Monitoring Well Sampling Procedure

The primary objective of field personnel in
obtaining groundwater samples is to collect and
preserve representative samples, and adhere to proper
custody procedures in their prompt shipment to the
certified laboratory for analyses within ﬁhe specified
holding times. Upgradient wells will be sampled prior
to downgradient wells. Wells are sampled within

24 hours of purging in the following manner:

1. Following adequate recovery, obtain sample
with a pre-cleaned Teflon bailer suspended
on new, solid-braid nylon rope. Transfer
sample directly from the Teflon bailer to
the parameter-specific sample vessels
labeled appropriately (sample ID Number and
preservative), and place in coolers with ice
or ice packs. Fill sample bottles in the

following order: VOAs, metal filtration
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flask, inorganics, indicator parameters, and
organics. A specific procedure for metals
filtration, should it be required, appears

in Section 4.8.2.

Record duplicate measurements of pH, Eh,
temperature, and specific conductivity at
this time, along with the date and the time
the sample was obtained. Sample appearance
such as color, odor, and turbidity will also

be recorded.

Calibrate all field chemistry equipment
every four hours (see Appendix A). Details
on the calibration and calibration frequency

will be recorded.

Follow recordkeeping and chain-of-custoedy

procedures as detailed in Section 5.1.

Replace all well caps, and lock protective

well cover.



Between wells, clean bailers using the same
decontamination procedures as outlined in

Section 4.2.1, or use pre-cleaned equipment.

At the end of the sampligg day, the coolers
will be taped shut with the custodian's
initials placed on the tape at the points of
entry. Samples will be shipped via Federal
Express to the contract laboratory for
morning delivery or delivered directly to
the laboratory by the field personnel at the

end of the sampling day.

Contact with the laboratory will be made
within 24 hours after each sampling event to
ensure that samples arrived safely and with

proper integrity preserved.
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4,.8.2 Metals Filtration

Samples for dissolved metals analysis will be
field-filtered should a turbidity of 50 NTU not be
achieved following well purging. The following

procedure will be used:

1. Assemble pre-cleaned filter flask, funnel

sections, and vacuum hand pump.

2. Insert a new 0.45 um pore size/47 mm
diameter cellulose nitrate membrane filter
between the two sections of the filter

funnel.

3. Transfer water from bailer to top section of
filter funnel. Fill funnel completely or

partially, depending on water clarity.

4. Operate hand pump until 50 to 76 cm of

mercury vacuum is achieved.



Replace filter when top section of funnel is
empty, or when filter becomes clogged. With
very turbid samples, it may'be necessary to
change the filter after every 100 mls of

water.

When sufficient filtered sample is obtained,
transfer sample from filter flask to sample
bottle containing appropriate preservative,
taking care that no sample water enters into

the tubing leading to the vacuum hand pump.

Between wells, thoroughly field-clean

assembly as described in Section 4.2.1.

Following field cleaning of the filter
assembly, repeat Steps 2 through 7 on next

sample.
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4.9 Surface Water Sampling

Surface water samples will be collected from various
locations on or around the site. Mid-depth samples will
be obtained from each station, where possible. Samples
will not be céllected immediately after periods of heavy

rains.

1. Immerse sample bottle in stream with cap on to

desired depth.

2. While keeping bottle upright, remove cap,

allowing bottle to fill.

3. When bottle is full, replace cap and remove from

stream.

4. If stream to be sampled is not sufficient depth
to allow full immersion, bottle may be tilted.
However, care must be taken to ensure that the
preservative in the sample bottle (if any) does

not spill out.



10.

Place filled bottles in coolers with ice or ice

packs as soon as possible.

Record duplicate measurements. of temperature, pH,

and conductivity.

Field notes will include a description of sample
location, field measurements, sample

descriptions, and general flow conditions.
Record the flow rate of the stream.

Follow recordkeeping and chain-of-custody
procedures as followed as detailed in

Section 5.1.

At the end of the sampling day, the coolers will
be taped shut with the custodian's initials
placed on the tape at points of entry. Samples
will be shipped via Federal Express to the

contract laboratory for morning delivery, or
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delivered directly to the laboratory by the field

personnel at the end of the sampling day.

11. Contact with the laboratory will be made within
24 hours after each sampling event to ensure that
samples arrive safely and with proper integrity

preserved.

4.10 Sediment Sampling

Sediment samples will be collected from the stream
bed in various locations. A stainless steel hand corer
will be utilized to extract the sediment in the following

manner:

¢ i ‘Vertically line up the sampler and push the
sampler in a smooth and continuous movement
through the sediments to the desired penetration
(maximum six inches). If stream depth prohibits
pushing the corer, the corer will be advanced by

gravity fall.



If the corer has not been completely submerged,
close the flutter valve by hand, and press it

shut while the sample is retrieved.

Extract the sample into the parameter-specific

sample bottle, label appropriately (sample ID

Number), and store on ice or ice packs as soon as

possible.

Follow recordkeeping and chain-of-custody

procedures as detailed in Section 5.1.

Thoroughly field-clean corer as described in

Section 4.2.1. '

At the end of the sampling day, the coolers will
be taped shut with the custodian's initials
placed on the tape at points of entry. Samples
will be shipped via Federal Express to the

contract laboratory for morning delivery, or

delivered directly to the laboratory by the field

personnel at the end of the sampling day.
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7. Contact with the laboratory will be made within
24 hours after each sampling event to ensure that
samples arrived safely and with proper integrity

preserved.

4.11 Leachate Sampling

Leachate samples will be collected from select
locations on the site where active leachate seeps are
observed. Samples will be obtained in the following

manner:

1. If the leachate seep is of sufficient depth,
submerge mouth of appropriate sample container in
seep so that discharge leachate will flow
undisturbed directly into the sample container.
Care must be taken to ensure that the
preservative in the sample bottle (if any) does

not spill out.



If there is not sufficient depth, a small space

may be excavated for the sample container with a

pre-cleaned steel hand shovel so that undisturbed

leachate will flow into the bgttle.‘

Place filled sample containers in coolers with

ice or ice packs as soon as possible.

Record duplicate measurements of temperature, pH,

and conductivity.

Field notes will include a description of sample
location, field measurements, sample
descriptions, and general flow conditions.

Record the flow rate of the seep.

Follow recordkeeping and chain-of-custody

procedures as detailed in Section 5.1.

Steps 1 through 7 will be accomplished at each

leachate sampling location.
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9. At the end of the sampling day, the coolers will
be taped shut with the custodianis initials
placed on the tape at points of entry. Samples
will be shipped via federal Express to the
contract laboratory for morning delivery or
delivered directly to the laboratory by the field

personnel at the end of the sampling day.

10. Contact with the laboratory will be made within
24 hours after each sampling event to ensure that
samples arrived safely and with proper integrity

preserved.

4.12 Alr Quality Screening

Air screening will be conducted in all areas of the
landfill where vegetation burnouts indicate the presence
of methane migration through cover soils. A gualitative
survey will be performed by establishing a 100-foot by
100-foot grid over the area and walking along it with a
photoionization detector (HNU, 10.2 eV lamp), which

records total VOC (volatile organic compound). Readings



will be taken every 10 feet, approximately two feet above
ground surface. All readings will be recorded and plotted
on sketches of the surveyed areas. The perimeter of the

landfill will also be surveyed.

A reference stake will be placed in all areas
monitored to allow later surveying and inclusion in the

base map.

4.13 Ecological Evaluation

Terrestrial Survey

An evaluation of the ecology of the Mooers Landfill
site, as well as the surrounding area, will be conducted.
The ecology of the area will be described in terms of on-
site and off-site vegetation and wildlife. Where
possible, 'a specific list of plant and animal species
(including mammals, birds, and reptiles) occurring in the
area will be provided. These lists will be based on field
observations (sightings, track counts, nests, etc.),
existing ecological surveys (if available), and if

necessary, an evaluation of the habitat to determine what
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species could be found in the area based on individual

species habitat requirements.

A general vegetative cover map of the site and
surrounding area within 0.5 miles will.also be constructed
from aerial photos and field observations. The cover map
will delineate vegetative communities by comparing species
composition and structural diversity (i.e., foliage
height, spatial distribution, percent cover, etc.) of each

plant community.

Due to the fact that all wastes are presently buried,
there appears to be a very limited direct contact route
for exposure of wildlife to potential contamination
(except leachate). There is undoubtedly a small
population of wildlife species occupying the immediate
vicinity of the site which could be affected, but their
numbers are expected to be small. Subsequently, no
provision for tissue analysis from on-site wildlife have
been included in this work plan. If significant
contamination is detected migrating off the site, or the

potential for exposure to wildlife is determined to be



greater than previously anticipated, biotic sampling and

tissue analysis will be reconsidered.
Aquatic Survey

To evaluate baseline conditions in aquatic habitats
in the vicinity of the site, a qualitative surQey of the
fisheries resources inhabiting the unnamed tributary of
English River (located west of the site) and in the
unnamed stream which flows east into Beaver Meadows, will
be performéd. Fish sampling will be performed using an
electroshocker and/or_seine to obtain a representation of
the species present in each stream. Sampling locations
will be in similar habitats upstream and downstream, or
where leachate outbreaks are known to contact the subject
surface waters. A total of three sampling locations are
proposed (one upstream, one adjacent to landfill, and one

downstreamn) .

Fish captured would be identified by species and
measured. Data will be presented in tabular form and will
contain an assessment of the aquatic habitat in each

sampling location.
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A quantitative benthic macroinvertebrate survey will
be conducted in the tributary both upstreém and downstream
of the identified leachate outbreak. Parameters to be
measured include taxonomic composition, abundance, species

diversity, and richness.

The reporting format for the ecological inventory
will consist, in part, of species lists by taxon of
invertebrates and vertebrates observed on the site and in
the surrounding areas. Designations of general abundance
(i.e., abundant, common, uncommon) will be given to each
species. Special attention.éill be éiven to determining
the status of any Federal- or State-listed endangered or

threatened species.

Textural material will consist of descriptions of the
faunal communities and an assessment of the species

richness on the site.

Direct interrelationships (i.e., food chains) between
species will be discussed, if relevant. Any gross

deviations in species composition from what might be



expected in the existing available habitats will be

discussed.

During the course of this investigation, it is
possible that the presence of.significant contamination,
combined with utilization of the site by wildlife species,
may result in the discovery of a significant route of
exposure and migration. In the event that contamination
of biological communities is suspect, collection of
terrestrial and aquatic biota samples for tissue analysis
may be recommended. NYSDEC will be apprised of any
developments regarding the need for biota sampling. In
the event that biota sampling is deemed apbropriate at
Mooers Landfill, a separate work plan and budget will be

submitted for approval.

4.14 Staff Gauges

Surface water staff gauges will be installed at each

surface water and sampling location.

1. ©Steel fence posts will be driven into the soils

until refusal.
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2. The staff gauges will be labeled and flagged for

future identification.

3. Each géuge will be surveyed to establish its
coordinates and vertical elevation (0.01-foot

accuracy) .

4. The top of the water surface will be measured

from the top of the gauge (0.01-foot accuracy).
5. These readings will be taken:

- Upon initial construction
- During sampling events
- Concurrent with any water level readings on

the monitoring wells.

4.15 HWater Level Monitoring

In prder to determine the vertical and horizontal
groundwater conditions, water level measurements will be

recorded.



After noting the general conditions of the well
(surface seal, lock, etc.), the bottom will be
sounded by lowering a decontaminated probe to the

bottom of the screen.

Bottom conditions will be noted (silty, foam).
The distance from the base of the screen to the

top of the casing will be recorded (0.1 inch).

The static water level will be measure and noted
by sounding with a steel tape of "popper"

(0.01 foot accuracy). .This method can also be
supplemented by recording the water level with an

electric water level probe.

The water level readings will always be taken

from a marked point on the protective casing.
Other measurements to be taken are:

- Stick up of protective casing from ground

surface/surface seal.
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- Depth to bottom of well from the top of the

riser and top of the casing (protective).

The date and time will be recorded for these
measurements. Also, any pertinent weather
conditions will be noted (i.e., significant

recent precipitation).

Upon completion, the wells will be secured and

all down hole equipment will be decontaminated

with methanol and deionized water.






QUALITY ASSURANCE/QUALITY CONTROL

5.1 Remrdkeaning_and_cm_af_ﬂs_tm

The sampler's field records will contain sufficient
information such that someone else can reconstruct the
sampling situation without reliance on the sampler's
memory. Entries in the field records will include; at a

minimum, the following:

Site name and location
Project number

. Name and affiliation of Project Manager and
samplers involved
Sampling point name and description
Type of sample container(s) used
Preservative(s) used |

. Well purging procedure and equipment

..Well specific(s) such as static water level, depth,
and volume purged
Sample collection procedure and equipment
Date and time of collection

Collector's sample identification number(s)



Laboratory's sample identification number(s)
References such as maps or photographs of the
sampling site, if available |

Field observations

Pertinent weather factors such as temperature, wind
direction, and precipitation

Any field measurements made, such as pH, specific

conductivity, or appearance

Chain-of-custody records for all samples shall be

maintained.

A sample.shail be considered fo be "in custody" of an
individual if said sample is either in direct view of or
otherwise directly controlled by that individual. Storage
of samples during custody shall be accomplished according
to established preservation techniques, in appropriately
sealed and numbered storage containers. Chain-of-custody
shall be accomplished when the samplés ox sealed sample
shuttles are directly transferred from one individual to
the next, with the first individual witnessing the
signature of the recipient upon the chain-of-custody

record.



The chain-of-custody records will contain the

following information:

Respective sample numbers of the laboratory and
Barton & Loguidice, if available

Signature of collector

Date and time of collection

Sample type (e.g., groundwater, surface water)
Identification of well or sampling point

Number of containers

Parameters requested for analysis, if appropriate
Signature of person(s) involved in the chain of
possession 4

Description of sample bottles and tﬁeir condition
Problems associated with sample collection (ie,

breakage, no preservatives), if any



5.

2

5.2.1 Field and Trip Blanks

To check the integrity of field sampling and
equipment cleaning techniques, the following field
quality assurance/quality control (QA/QC) procedures

will be adhered to for this effort.

A field blank will be performed on site each
sampling day during su;face water/sediment and
soil/waste sampling, and utilize the identical
equipment pre-cleaning and sampling techniques. A
trip blank will accompany sample containers through
all phases of the sampling event to ensure proper
bottle preparation and laboratory integrity. Trip
blank and field blank samples will receive identical

handling and custody procedures as on-site samples.

Field and trip blanks are used as control or

external QA/QC samples to detect contamination that

may be introduced in the field (either atmospheric or
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from sampling equipment), in transit to or from the
sampling site, or in the bottle preparation, sample
log-in, or sample storage stages witﬁin the
laboratory. The blanks will also show any
contamination that may occur during the analytical

process.

The trip blanks are samples of analyte-free
water, prepared at the same location and time as the
preparation of bottles which are to be used for
sampling. They remain with the sample bottles while
in transit to the site, during sampling, and during
the return trip to the laboratory. At no time during
these procedures are they opened. Upon return to the
laboratory, they are analyzed as if they were another
sample, receiving the same QA/QC procedures as
ordinary field samples. If these samples are
accidentally opened, it will be noted on the chain-

of -custody.

Field blanks are prepared in the field (at the
sampling site) using empty bottles and analyte-free

water supplied separately (prepared at the same time



and place as the bottles used in the sampling). The
preferred procedure for non-dedicated sampling
equipment is used for sampling, and then into the

empty sample bottles supplied for the field blank.

Field and trip blanks are not considered part of
the laboratory QA/QC procedures. The latter, used to
detect contamination during analytical steps, are
only included as part of the laboratory service, and
assess the validity of the laboratory analytical
procedures. Field and trip blanks are required as
part of QA/QC procedures for the overall sampling and

analytical program.-
5.3 Eield Instrument Calibration

The Field Operations Leader is responsible for
assuring that a master calibration/maintenance log will be
maintained for each measuring device. Each log will
include at least the following information where

applicable:
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Name of device and/or instrument calibrated
Device/instrument serial and/or‘I,b. number
Frequency of calibration

Date of calibration

Results of calibration

Name of person performing the calibration
Identification of the calibration gas (HNU and OVA
only)

Buffer solutions (pH meter only)

Preparation and operational check-out and pre-

calibration procedures for sampling and safety equipment

are contained in Appendix A.

5.

4

5.4.1 Overview

The purpose of the laboratory QA/QC program is
to establish and maintain laboratory practices that

will ensure the scientific reliability and



compatibility of the data generated in support of the

project.

Quality assurance (QA) is the system for
ensuring that all informatiqn, data, and resulting
decisions compiled under an investigation are
technically sound, statistically valid, and properly
documented. Quality control (QC) is the mechanism
through which quality assurance achieves its goals.
Quality control programs define the frequency and
methods of checks, audits, and reviews necessary to
identify problems and dictate corrective action, thus

ensuring high quality data.

The laboratory QA/QC program will outline the
purpose, policies, organization, and operations

established to support the chemical analysis.

The laboratory quality assurance and quality
control (QA/QC) procedures will be submitted as part
of the laboratory selection process. The QA/QC
document submitted by the contracted laboratory will

be appended to this document as Appendix B. The

[



' @

laboratory selected will be familiar with NYSDEC ASP
9/89 and maintain DOH ELAP certification for all sub-

categories of solid and hazardous waste.

5.4.2 Laboratory Selection Criteria

A laboratory will be selected that is qualified
to do work required for the site. Examples of

selection criteria are as follows:

1. Capabilities (facilities, personnel,

instrumentation)

a. previous use
b. certifications (as required)
c. references (recommendations by other

uses of the laboratory)
2. Services
a. turnaround time

b. completeness of reports

¢. compliance with holding times



3. QA/QC Programs

All laboratories must have a detailed written
QA/QC program meeting the minimum requirements of the
NYS Department of Environmental Conservation and the

NYS Department of Health.

4. Approvals

All laboratories used will be approved by Barton
& Loguidice prior to the analysis of samples. The
seiected analytical laboratory will be committed to
providing analytical services for groundwater,. soil
and hazardous materials which are commensurate with
current state-of-the-art analytical procedures,

laboratory practices and instrumentation.
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APPENDIX A

FIELD EQUIPMENT CALIBRATION

This Appendix includes manufacturer's literature for all
field equipment referenced in the Standard Operating
Procedures. These documents have been included to insure that
calibration, operational and trouble shooting procedures are

available to all project personnel.

LIST OF INSTRUMENTS

INSTRUMENT NO. DESCRIPTION

1 'Photoionization Analyzer (PID)

2 Combustible Gas Meter

3 Organic Vapor Analyzer (OVA)

4 ‘ Temperature/Conductivity/pH Meters

5 Dissolved Solid Tester

6 Dissolved Oxygen Meter

7 Oxidation Reduction Potential Tester
8 Water Level Meter
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the photo-ionizer isa portable
trace gas analyzer that can be used to
measure a wide vanety of organic vapors
inciuding chiorinated hydrocarbons,
heterocyclics and aromatics. aldehydes
and ketones as well as several inorganic
gases including hydrogen sultide and
ammaonta

The instrument uses the principle of
photoionization as the analytical technique
and overcomes many of the problems
inherent in current trace gas analysis 1n-
strumentation. These problems presently
nciude poor limits of detection. slow and
sluggish time response. background elec-
tronic noise or drift and a iengthy series of
precise technical operations necessary to
properly use the instrumentation In addi-
tion. many of today's portable analyzers
remain heavy. cumbersome instruments
that require additional portable equipment
such as sample pumps or compressed fuel
and zero gases or bulky power packs for
operation.

The advanced technology employed
in the photo-ionizer successfully over-'
comes these disadvantages. For example.
the limit ot detection tor most species is
extended down to 0.1 ppm—an increase of
10-100 fold over many conventional in-
struments —while still maintaining a wide
dynamic operating range (0.2to 2000 ppm).
This improved sensitivity allows industrial
hygienists to make measurements at or
below the TLV's (threshold limitvalues)
established by OSHA.

Time response is greatly improved by
several design advances. The location of
the sensing chamber at the sampling
point in the hand-held probe, the fabrica-
tion of ali sample contact areas with inert
fluorocarbon materials and a rapid sample
flow through a small analyzing chamber
eliminate sample hang up (adsorption)
and minimize sample transit time in the
instrument. The problems of delayed time
response and instrument stuggishness are

eliminated. Total time response to 30% of a
futl scale concentration change (0-2000
ppm) is less than tive seconds — a signifi-
cant feature when the instrument i1s used to
locate plant "hot spots™ or to detect ieaks
All sofid state electronics and state-of-
the-art circutt design have virtually etim-
nated conventional instrument dnit anc
background noise. Zero driftis less than
1% over 10 hours. The excellent staciiity
and drift free electronics aliow accurate

measurements. even atvery iIcw Jorcarira-

t1ons.

only three operating controls and ursk. =
personnel are easily and QuiCkiy trg:r=7 1
operate it. Aneasytoreadd42” in
provides a readout directly n uniis 21 1or-
certration (ppm). Other features ~C uce
an electronic zero that eliminates ne .s=
of a zero gas. and instrument cargraicrs
that hold for weeks. The eliminaticr 2f a
flame. igniters and compressed hydrogen
fuel make the photo-ionizer simgier (¢ g2
than a flame ionization analyzer whiie
providing an unusually safe instrumert

This lightweight (less than nine
pounds) instrument was designed pri-
martly as a portable analyzer for survey
work and leak detection. However. the unit
can also be set up as a continuous station-
ary monitor powered by 110V through its
battery recharger/converter system. A strip
chart recorder can be attached to the out-
puts (0- 5V ) provided.

Further details about the principie of
operation and the significant technica!
advances this instrument provides are
described in the tollowing pages. Addi-
tional technical titerature regarding your
particutar application and the phote-
ionizer's response and sensitivity 1o the
particular species of interest is available
upon request.

Wirite. call. or use the attached post-
age paid reply card for further information.

i
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principle of operation

The photo-ionizer 1s a trace gas ana-
lyzer used to measure the concentration of
a wide variety of species in industnal
atmospheres. The analyzer emplays the
principle of photoionization for detection.
The process is termed photoionization
since the absorption of ultraviolet hight
by a molecule leads to ionization via:

R +ht - R +e whereR"isthe ionized
species and hi represents a photon which
has an energy - the ionization potential of
the species. .

The sensor consists of a sealfed ultra-
violet hght source that emits photons which
are energetic enough to 1onize many trace
species (particularly organics) but do not

ionize the major components of air such as
02 N,. CO.CO,. or HO. A chamber adja-
cent to the ultraviolet scurce contains a
pair of electrodes. When a positive poten-
tial is applied to one electrode the field
created drives any i1ons formed by the
absorption of UV hght to the collector
electrode where the current (proportional
to the concentration) is measured. Typical
calibration curves showing the relative
response of toluene and methyl ethyl ke-
tone-(at the same gain setting) are shown
below.

Information on the relative response
factors for other species is available upon
request.

relative response curves o
e
toluene
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the photo-ionizer —

accurate measurements,
easily obtained

sensitivity A maximum sensi-
tivity of 0-2 ppm. full scale. can be
obtained for many species. This
scale 1s readableto 1% (100
division scale).

photo courtesy of Ecology and Environment, nc

limits of detection Typical

limits of detection are 0.2 ppm.
In many cases these lower limits
represent a 10-100 fold improve-
ment over conventional portable
analyzers.

operating range The linear
range for most compounds
is from 0.1 ppm to 600 ppm
while the useful
range typi-
cally extends
to 2000 ppm.

stability Zero

drift is extremely
low. normally 1%
or less over 10
hours. on battery
operation On

AC operation.
zerodriftis less
than 1°% over 24
hours. Semiweekly
span calibrations
(100 ppm toluene)
over a one month
period give a
relative standard
deviation of =4.5%. This long term stability ot both
zero and span is due to the solid state electronics
and stable ultraviolet light source.

specificity Specificity in photoionization analysis
depends on the sensitivity of the detector to the
species being measured. the number of interfering
species present, and the concentration of the
species being measured relative to interferences.
The optimum specificity can be obtained by
choosing the light source (9.5eV, 10.2eV. 11.7 eV)
to suit the application, maximizing sensitivity to
the species being analyzed and minimizing any
possible interference. Return the postcard for
details on your application.

rapid response Response to changes in con-
centration is extremely rapid. A 90% of full scale
change (0-2000 ppm) takes less than five
seconds. In addition. the sensor is located at the
sampling point rather than inside the instrument.
This eliminates the problems of hydrocarbon
adsorption and transit time through a sampling
tube. all of which can delay the real time response
by 30-45 seconds or more.

AC/DC operation— The instrument power IS Sup-
plied from a 12 VDC rechargeable battery which
gives a minimum of 10 operating hours before
recharging is necessary. The AC recharger pro-
vides the option of operating the unit continuously
from 110V AC so that the instrument can be used
either as a portable unit for industrial hygiene sur-
veys and leak detection work or as a continuous
stationary monitor. An optional HNU Recorder can
also be operated with the 101 battery.

The instrument is equipped with an automatic
solid state battery protection circuit to prolong
battery life by preventing deep discharging. Both
the analyzer and the recorder can be operated
during the recharge cycle.

portability The instrument is truly portable. with
a total weight of less than 9 pounds (4.1 Kg) com-
plete. No additional bulky power packs, sample
pumps or cylinders of fuel gas or zero gas are
needed. When not in use. the hand-held sensor
is stored in the instrument cover and the total
package measures 21 cmwide x 13 cm deep x
24 cm high.

T2 § @2 @1
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1sically Safe (1S-101),
rdous Waste (HW-1017),
3eneral Purpose (GP-101)
ons also available.

direct reading Concentration (ppm) is read out
directly on an easy to read 4.5" (11.3 cm) linear
scale

three simple operating controls

Function and Range Switch This switch puts
the instrument into the STANDBY. BATTERY
CHECK. MEASUREMENT modes or OFF position.
The MEASUREMENT position allows the choice of
a 0-2 ppm, 0-20 ppm. 0-200 ppm or 0-2000 ppm
full scale range. The STANDBY mode reduces
power consumption between measurements. The
BATTERY CHECK allows a manual power check
before use while an LED (red indicator light)
adjacent to the function switch provides an auto-
matic battery check indicator during operation.

Zero Adjust The zero control allows electronic
calibration of the instrument at the zero concentra-
tion point without requiring the use of a zero gas.

Span To calibrate the instrument for a particular

gas. this control 1s adjusted to the gain setting
which will match the value ot a
calibration gas to that same read-
ing on the instrument scale. This
control also provides the 10 fold
increase in gain that aliows the
0-2 ppm full scale range.

recorder outputs A signal

output of 0—>5V full scale is
provided on the front panel for the
attachment of a strip chart re-
corder.

electronic zero Zero calibration is done com-
pletely electronically. The instrument is switched
to the STANDBY mode where the UV light source
is turned off but the other electronics remain on.
The zero control is adjusted until the meter indi-
cation is zero. No zero gas or regulators are
needed. no further adjustments are required.
Verification tests for this technique against
hydrocarbon-free zero gas show perfect
agreement.

safety The photo-ionizer is extremely safe to
use, requiring no flames, igniters, or hydrogen
fuel. Versions are available for use in General
Purpose, Hazardous Waste; Class |, Division 11
and Class |, Division |, Group ABCD areas.

instant warmup Solid state electronics produce
stable readings within 20 seconds after turning
the instrument on.

selected list of

species detected

NR' no response
H high response
L low response

class photoionization response
species 95eV 102eV 1.7 eV
lamp famp lamp
paraffins and unsaturated hydrocarbons
methane NR NR NR
ethylene NR L H
acetylene NR NR H
1-butene H H H
hexane NR L H
chlorinated hydrocarbons
methyl chloride - NR NR H
carbon tetrachloride NR NR H
chloroform NR NR H
dichioroethane NR NR H
vinylidene chloride L H H
vinyl chloride L H H
trichloroethylene H H H
heterocyclics & aromatics
phenol H H H
pyridine H H H
benzene H H H
toluene H H H
xylene H H H
styrene H H H
anihine H H H
chlorobenzene H H H
nitrobenzene NR L H
nitrogen compounds
formamide NR H H
ammonia NR L H
hydrazine H H H
methyl amine H H H
acetonitrile NR NR NR
acrylonitrile NR NR H
suifur compounds
sulfur dioxide NR NR NR
hydrogen sulfide NR H H
carbonyl sulfide NR NR H
carbon disulfide H H H
methyl mercaptan H H H
dimethyl sulfide H H H
dimethyl disulfide H H H
aldehydes, ketones, alcohols, acids, esters
formaldehyde NR NR H
acetaldehyde NR H H
propionaldehyde L H H
acrolein L H H
crotonaldehyde L H H
acetone L H H
methanol NR NR H
ethanol NR & H
formic acid NR NR H
acetic acid NR L H
methyl methacrylate L H H
others
ethylene dibromide NR H H
ethylene oxide NR L H
tetraethyl iead H H H
phosphine NR H H
arsine NR H H
iodine H H H

HONEAIUDIUWINNSUL IBIILUDUID 286619120 'SHBSNYIESSEN 'UOIMAN 193118 JUOWaIEY] 09} *oul ‘Swaisks NNH nu.'u



specifications

performance (benzene referred)
rangeQ 2:0 2000 ppm
detection limit 0 2cpm
sensitivity imax) 0-2 com FSD aver 100 division meter
scae
repeatability =12 of FSD
linear range 01 t0c 600 npm
useful range 0t to 2060 wum
response ime 5 sec 0 9U% ot fuli scate
physical
size: probe 8 3DIA « 28 5L 'cm) (272 x 111"
readout 21IW x 13D x 16 5H icm) (8'4x 5¥6 x 627

stowed 21IWx 13D x 24H (cm) 18"ax 5¥%6 x 9'R")

cable 80 cmlong i32")
weight probe .55kg (20 ounces)
readout 3.2kg (7 pounds)
otanishipping) 54 kg (12 pounds)
controls and functions
mode switch Off Battery check. Standby (zero) 0-2000.
0-200 0-20 pom
low battery indicator light
zero 10 turn =300% FSD max)
span (10 turn counting dial 1 0to 10 imes nominal
sens ivity)
readout 172711 3 cmy meter Taul Band movement
gracuatea 0-5-10-15-20. divisions
outputs recorder 0-5VDC

power requirements of operating times
continuous use with pattery ~ 10 hours
~ith HNU Recorder ~ 6 hours
recharge nme. max - 14 hours. 3 hours to 90% of fuli
charge
recharge current. max 4 amps @ 115 VAC

construction Des:igned to wiihsiand the shock and abuse
1o which portable insiruments are often subjectad
Tre reaaout is housed in a two piece aluminum case
and hinsned with a solvent resistant baked acrylic
textured paint.
The probe 15 tabricated from extruded aluminum
sections and machined plastc

serviceability The probe and readout are of a modular
design allowing rapid servicing and/or reptacement of
mechanical and electrical components. All module
nterwinng inCludes quick disconnects.

maintenance Tre instrument contains only one moving
part and consumes no gases or reagents. The only

' ne ma.rtenance orocedure is cleaning the light

stule andow every several weeks.

applications

industrial hygiene surveys of toxic gases for OSHA
(TLV) compliance can be rapidily accomplished
with this portable. direct reading instrument. Hooa
ventilation rates can aiso be measured accuratery
because of the sensitivity and wide opéerating rarge
of the unit.

leak detection 1s facilitated by the rapid instrument
response and extreme sensitivity. This enables ine
user to focate even small leaks very rapidly

residual solvent vapors such as trichloroetry ene
in decafteinated coffee or degreasing operaticrs
hexane from soybean extraction and other »accrs
from food, chemical processing, paint spraying
or coating can be easily and rapiciv measurea

benzene concentrations as low as .1 cpm can ce
selectively measured usinga 9.5eV 'amo This ams
eliminates most common interferences

non methane hydrocarbons » ~= :*— 2327 ="
can be measured directly s.rcz im0
ionizer does not respond to meatnanre

vinyl chloride measuremeris i
monomer piants can be made
without interterence from major
starting materials or by-products
such as ethylene and ethylene
dichloride (dichioroethane).
Low level vinyl chloride
measurements in PVC fabrica-
tion processes do not have the
1-2 ppm methane background
interference seen in other
portable instruments.

For additional information on specific
applications. please fill out the attached
postage-paid reply card or cail us at
(617)964-6690. To place an order. call
us toll-free at (800)527-4566.
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SECTIAN 3
CALIBRATION

Szatic or ¢ynamic gas gemeration systexs can be utilizaed for calibrarien

of thz inscmment. A mumber of such systems for gensraring test acmospheres
Icr various gases have bean daseribed by G. O. Iéeléon in "Cm:folled fesc
A:msp'nzes‘," Arm Arbor Scismce Publishers, Arm Arbor, Michigan (1971).

The most comvenient packages for calibrarion are the nm-ﬁmd.c analyzed
gas mixoures gvailable fram HNU Systews in pressurized comtainers (Catalogue
#101-350 ).

A rapid procedure for calibrartion imvolves bringing the probe and readour
:'.n.close proximicy to the calibration gas, cracking the valve an the tank and
checking the instTument reading. This provides a useful spot check for the
.insTrument. :

The recammended and most accurate procedre for calibratiem of the instru-
ment from a pressurized container is toccmestmesidedfa"f'tothepressmized
container of calibration gas, another side of the 'T"' to a rotameter and the third
side of the '"T" directly to the 8" extensiomn to the photoicnization prove (see
Tigure 5). Crack the valve of the pressurized container until a slight flaw is
indicated on the rotameter. The instrument draws in the volume of sample required
for detecrion, and the flow in the rotameter indicates an excess of sample. Now
adjust the span pot so that the instrument is reading the exact value of the cali-
bratimn gas. (If the instrument span setting is. changed, the inscrument should

be tummed back to the standby position and the electrunic zero should be readjusted,
if necessary.) :
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The calikrazicn g.as* should be Tresared in the same ma:r:x(a:.: nitTroEen,
*'::oge: etc.) in which it is to be measured, otherwise an inaccurate reading
Tay be cbrzined. The increased respanse which is seen in axygen free gases can
be az=itusted to a reduction in the quenching of ions by ocxygen (actmially 02‘>
and is typical of any ionization detector. The quenching effect of axygenm is
constant £rom about ten percent Ozcoveryhi,ghlevels.

If a gas standard prepared in nitrogen is to be used for measurements in
air, £ill a 0.5 or 1 liter bag with the standard then add 50 or 100 cc of pure
oxygen to bring the lewvel to 10-174.

Ay exror between this value and 207, oxyzen is quite small.

1% the sample o be measured is in nitrogen, standards should be prepared

in ni=ogen. This will result in ap ir~resea i soIillvicy Of approximately
4.

* Calibration with toxic gases should be performed in a hood since the
101 is a non-destructive analyzer.
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SNIFFER® 503A
Portable Area Monitor

Description

The SNIFFER? 303A (FM) provides
10-hour conrinuous monitoring for
oxvgen deficiency (0-25% O, range)
and combustible gases (0-100% LEL
range). It also offers two survey
ranges, 0-2,000 PPM and 0-10,000
PPM combustible gas. The function
switch offers a battery test position
and selects the combustible gas
range desired.

The integral pump draws the sample
to the catalvtic combustible sensor
and the electrochemical O, sensor.
Combustible gases will oxidize when
they come in contact with the
heated caralvtic bead. The resulting
increase in bead temperature and
resistance causes a signal change
across a balanced Wheatstone
bridge. The oxvgen cell is a trans-
ducer that produces a millivolt out-
put in direct proportion to the
partial pressure of oxygen present.
These signals are then amplified
and used to drive the meters and
alarm circuits.

The alarm system features a high

output (100 dBA ac 1 foor), high fre-
quency {3,200 H: audible alarm.
The latching alarms are activated at
user-adjustable levels. A steady tone
indicates an oxvgen deficient condi-
tion and an alternating tone indi-
cates a high combustible gas
concentration. The oxygen alarm is
the priority alarm. A non-latching
alarm with a short duration, rapid
pulse tone is provided for low flow
and low barttery conditions. Visual
alarm LED’s are also provided for

oxygen and combustible gas alarms
and an optional remote audible
alarm (25 feet) can be connecred to
provide dual audible ourputs (local
and remore).

The sealed lead acid battery pack
offers dependable service over a long
period of time. Tt tolerates variable
usage and chargine parterns,

eliminating the memory problems

of NiCads. It is the most practical
power source for a field instrument.






SNIFFER 503A

§ CALIBRATION AND MAINTENANCE
5.1 SCOPE

This section describes calibration and maintenance
procedures necessary to maintain safe, accurate and
reliable operation of the Sniffer S03A. Troubleshooting
information is aiso given if malfunctions should occur.

5.2 OPERATIONAL CHECKOUT
£.2.1 Equipment Required

Flowmeter, tubing and connector from Calibration Kit
51-7297. (See Fig. 5-1).

§.2.2 Battery Charging

Check battery charge by turning the FUNCTION
switch on the BATTERY TEST position and observe
the indication on the combustible gas/battery test
meter. If meter indication is in the RECHARGE zone,
select the proper charger from Table $-1 and plug it
into the instruments's charging socket. Allow the
battery pack to charge for 14-16 hours, prior to op-
eration.

TABLE S-1. CHARGERS

Operating Voltage Charger Part Number

120 VAC 60 Hz 51-2141
220 VAC S0 Hz 51-2142
12 VDC 51-2143

CALIBRATION AND MAINTENANCE

WARNING!

Do _not operate the Sniffer 503 A in any poten-
tially explosive or hazardous location with a
charger attached to it. Disconnect the charger
from the instrument before entering the haz-
ardous area. The instrument is designed to be
intrinsically safe for operation in Class I, Div.
1, Groups A, B, C and D locations with all
chargers” disconnected. The instrument is pot
intrinsically safe with the external charger
attached.

CAUTION:

Use of any other type of battery pack may
cause the instrument not to meet all of the
performance and [or safety specifications pub-
lished by certain agencies concerning operation
in hazardous environments.

5.2.3 Flow System Checkout

Turn the FUNCTION switch to the BATTERY TEST
position and verify that the pump is running. To verify
approximate flow, use the flowmeter, tubing and con-
nector from Calibration Kit 51-7297. Connect the
tubing between the top port of the flowmeter and
the connector as shown in Fig. 5.1. Plug the connector
onto the Sniffer 503A's SAMPLE INLET fitting and
observe that the flowmeter should indicate 1.0 SCI'H
(500 cc/min.) or more; if not, refer to Table 5-2 for
troubleshooting hints. Now simulate a blockage in the
probe by placing your finger over the bottom port of
the flowmeter. The low battery alarm should sound.

CONNECTOR 03-5393* ‘/m]

TUBING 03-6109*
fe——— FLOWMETER 06-6163*

*CONTAINED IN CALIBRATION KIT 51-7297

Figure S-1. Set-Up for Checking Alr Flow

" Instruction 51.9996 Bacharach, Inc. Page 5-1



CALIBRATION AND MAINTENANCE

5.2.4 General Checkout

1. Make sure the instrument is clean and free from
dirt that will obstruct flow or otherwise impair its
operation.

2. The audible alarm, located on the side of the
instrument, has a S 10 15 second alarm lockout
during warm-up. The alarm function is latching,
which means it must be manually reset after the
alarm condition has been cleared.

3. Set FUNCTION switch to %LEL and verify that
the Oy meter indication in fresh air can be adjusted
to the CAL mark using the OXYGEN CALIB knob.

4. Verify that the combustible gas meter indication
can be set to zero using the ZERO ADJ knob.

5. Press the TEST switch. The audible alarm and both
visual alarms should activate. Press the RESET
switch to clear all alarms.

6. Turn the ZERO ADJ knob. This should produce
smooth movement of the combustible gas meter
with no signs of the needle sticking. Re-zero the
combustible gas meter.

7. Turn the OXYGEN CALIB knob. This should
produce smooth movement of the Oy meter with no
signs of the needle sticking. Reset the O meter to
its CAL mark.

8. If any steps above produced abnormal results,
refer to Table 5-2 for troubleshooting hints.

CAUTION:
Do not use oil or lubricants on the mechanical
or electrical parts of this instrument. Some
potentiometer lubricants contain silicones,

which will permanently impair operation of
the combustibles sensor.

5.3 CALIBRATION AND ADJUSTMENT

§.3.1 Scope
Subsections 5.3 thru 5.6 define the procedures neces-

sary for calibrating and adjusting the circuits in the
Sniffer 503A. The instrument is designed for direct

Page 5-2
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reading when sampling methane-in-air mixtures. There-
fore, to calibrate the ranges of the instrument, a
methane-in-air mixture is used. Consuit Appendix "A"
for conversion factors when a methane calibraizd
Sniffer S03A is .used on combustibles other than
methane. h

NOTE: If detection of combustible solvents
comprises the bulk of the Sniffer 5034's
applications, calibration should be based on
hexane for increased sensitvity. Consult
Appendix B.

§3.2 Equipment Reguired

e Calibration Kit -
Part No. 51-7297 (See Fig. 5-2).

e Gas Cylinder, S00 PPM Methane-In-Air -
Part No. 51-1816

e Gas Cylinder, 1.0% Methane-In-Air -
Part No. 51-1818

e Gas Cylinder, 2.5% Methane-In-Air -
Part No. 51-1121

e Gas Cylinder, Zero Calibration Gas -
Part No. 51-7131

o Small Screwdriver, 3/32" Blade, Xcelite R3323 or
equivalent

o Digital Voltmeter, =0.5% Accuracy or Better*

*Needed only when performing the optional sensor
voltage adjustment procedure as described in Para-
graph 5.3.3.

53.3 Adjusting Sensor Voltage

The sensor voltage is factory adjusted to 3.70
#=0.10 VDC and should never need further adjustment,
unless components on the printed circuit board are
replaced or the adjustment itself (R25) has been tam-
pered with. If it becomes necessary to make this
adjustment, proceed as follows:

1. Loosen the four thumbscrews retaining front pancl.

First lift up right-hand side of panel, then lift
entire panel clear of case.

Instruction 51.9996
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Instruction 51-9996

CALIBRATION AND MAINTENANCE

4

® O©

O0.0.0-®

ONIONONO,

INSTRUMENT SAMPLE INLET

PARTS SHOWN:

* O O N O OAEWN -

. Cylinder, Zero Calibration Gas. 51-7131

. Cylinder, Methane Calibration Gas. 51-1816
. Cylinder, Methane Calibration Gas. 51-1818
. Cylinder, Methane Calibration Gas, 51-1121
. Regulator, 03-4318 *

. Tee. 03-55632 *

. Flowmeter, 06-6163 °*

. Connector, 03-5393 *

. Tubing, 03-6109 *

CONTAINED IN CALIBRATION KIT §1-7297

Figure 5-2. Calibration Set-Up Block Diagram

Bachsrach, Inc.

Page 5-3



CALIBRATION AND MAINTENANCE

2. See Fig. 5-3 and connect a digital voltmeter as
follows: positive lead to TP-6, negative lead to
TP-9.

3. Turn the FUNCTION switch to the BATTERY
TEST position and observe the digital voltmeter
indication. }f the indication is not 3.70 20.10 volts,
adjust Sensor Voltage pot R2S (Fig. 5-4) to obtain
this value.

4. Remove voltmeter.

5. Re-position the front panel and tighten the thumb-
screws.

£.4 CALIBRATION OF OXYGEN DETECTOR

§4.1 Oxygen Zero Adjustment

1. Turn the FUNCTION switch to the BATTERY
TEST position. Press the TEST switch and observe
the O3 meter indication. If the indication is zero,
no further adjustment is necessary. If not, proceed
with Step 2.

2. Loosen the four thumbscrews retaining the front
panel. First lift up the right-hand side of the panel,
then lift the entire panel clear of the case.

3. While pressing the TEST switch, adjust Oxygen
Zero pot R22 (see Fig. 5-4) for an O meter indica-
tion of zero.

4. Re-position the front panel and tighten the thumb-
screws.

54.2 Oxygen Calibrate Adjustment

1. Turn the FUNCTION switch to the BATTERY
TEST position.

2. Place the instrument in fresh air. If there is doubt
about the quality of the surrounding air, proceed
with Step 3. If not, proceed to Step S.

3. Connect a Zero Calibration Gas Cylinder (Part No.
51-7131) and the Calibration Kit (Part No. 5§1-7297)
together as shown in Fig. 5-2. Connect the gas
output of this setup to the instrument's SAMPLE
INLET.

4. Adjust the regulator on the calibration setup for
a flowmeter indication of 2 SCFH.

Page 5-4
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5. Unlock the OXYGEN CALIB knob and adjust it
for an O3 meter indication of 21 or at the CAL
mark. Relock OXYGEN CALIB knob.

6. If using the gas cylinder, disconnect the calibra.
tion setup and unscrew the cylinder from the reg-
ulator.

7. Re-position the front panel and tighten the thumb-
screws. . .

§.8 CALIBRATION OF THE
COMBUSTIBLES DETECTOR

5.5.1 Disabling the Audible Alarm

To eliminate the annoyance of the audible alarm sound-

ing during the calibration of the combustibles detector
circuits, the audible alarm can be disabled. Note that
all meter functions and visual alarms wili continue to
operate normally.

To disable the alarm, proceed as follows:

1. Loosen the four thumbscrews retaining the front

panel. First lift up the right-hand side of the panel,
then lift the entire panel clear of the case.

2. See Fig. 5-5 and connect a jumper wire between
TP-1 and TP-2.

3. Proceed with the calibration of the PPM x 20,
PPM x 100, and the % LEL ranges as described in
Paragraphs 5.5.2 thru 5.5.4.

4. After calibration, remove the jumper. Press the
TEST switch to verify operation of the audible
alarm.

§.5.2 Calibrating the PPM x 20 Range

1. Turn the FUNCTION switch to the BATTERY
TEST position. Verify that the batteries have a
sufficient charge. If not, refer to Paragraph 5.2.2
and charge the batteries.

2. Allow 15 minutes for the instrument to warm up.

3. Turn the function switch to the PPM x 20 position.

4. See Fig. 5-2 and connect the zero calibration gas

cylinder 51-7131 to the instrument. Adjust the
regulator for a flowmeter indication of 2 SCFH.

Instruction 51.9996
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SNIFFER 503A

10.

Allow the zero calibration gas to flow for 1 minute
and use the ZERO AD)J control to zero the com-
bustibles meter.

Unscrew the calibration gas cylinder from the
regulator and replace it with the 500 PPM
Methane-in-Air cylinder 51-1816. Adjust the reg-
ulator for a flowmeter indication of 2 SCFH.

Allow the gas to flow for 1 minute and read the
combustibles meter.

The methane cylinder has a concentration value
stamped on its label. This is the desired calibration
value.

Compare the combustibles meter indication in Step
7 to the calibration value in Step 8. If the meter
indication is within =50 PPM of the calibration
value, no further adjustment is required. Otherwise
proceed with Step 10.

Loosen the four thumbscrews retaining the front
panel. Lift up the right-hand side of the panel,
without disconnecting the calibration setup, to

. gain access to the Combustibles PPM x 20 SPAN

11.

12,

§.5.3 Calibrating the PPM x 100 Range

—

pot R6 shown in Fig. 5-4.

Adjust pot R6 using a small screwdriver until the
meter indication matches the calibration value
from Step 8.

Re-position the front panel and secure the four
thumbscrews. Remove the calibration setup and
disconnect the gas cylinder from the regulator.

Turn the FUNCTION switch to the BATTERY
TEST position. Verify that the batteries have a
sufficient charge. If not, refer to Paragraph 5.2.2

. and charge the batteries.

Instruction 51-9996

Allow 5 minutes for the instrument to warm up.

Turn the function switch to the PPM x 100 posi-
tion.

See Fig. 5-2 and connect the zero calibration gas
cylinder 51-7131 to the instrument. Adjust the
regulator for a flowmeter indication of 2 SCFH.

10.

11

12.

CALIBRATION AND MAINTENANCE

Allow the zero calibration gas to flow for 1 minute
and use the ZERO ADJ control to zero the comb-
ustibles meter.

Unscrew the calibration gas cylinder from the
regulator and replace it with the 1.0% Methane-
in-Air cylinder 51-1818. Adjust the regulator for a
flowmeter indication of 2 SCFH.

Allow the gas to flow for 1 minute and read the
combustibles meter.

The methane cylinder has a concentration value
stamped on its label. To determine the desired
meter indication, use the formula:

% Methane x 10,000 PPM = Calibration Value.

Compare the combustibles meter indication in Step
7 to the calibration value in Step 8. If the meter
indication is within =500 PPM of the calibration
value, no further adjustment is required. Otherwise
proceed with Step 10.

Loosen the four thumbscrews retaining the front
panel. Lift up the right-hand side of the panel,
without disconnecting the calibration setup. to
gain access to the Combustibles PPM x 100 SPAN
pot, R8, shown in Fig. 5-4.

Adjust pot R8 using a small screwdriver until the
meter indication matches the calibration value
from Step 8.

Re-position the front panel and secure the four
thumbscrews. Remove the calibration setup and
disconnect the gas cylinder from the regulator.

£.5.4 Calibrating the % LEL Range

L

Bacharach, Inc.

Turn the FUNCTION switch to the BATTERY
TEST position. Verify that the batteries have a
sufficient charge. If not, refer to Paragraph 5.2.2
and charge the batteries.

Allow § minutes for the instrument to warm up.
Turn the function switch to the % LEL position.
See Fig. 5-2 and connect the zero calibration gas

cylinder 51-7131 to the instrument. Adjust the
regulator for a flowmeter indication of 2 SCFH.

Page 5-§
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CALIBRATION AND MAINTENANCE

Allow the zero calibration gas to flow for 1 minute
and use the ZERO ADIJ control to zero the com-
bustibles meter.

Unscrew the calibration gas cylinder from the
reguiator and replace it with the 2.5% Methane-

in-Air cylinder 51-1121. Adjust the regulator for a

flowmeter indication of 2 SCFH.

Allow the gas to flow for 1 minute and read the
combustibles meter.

The methane cylinder has a concentration value
stamped on its label. To determine the desired
meter indication, use the formula:

% Methane x 20% LEL =
% LEL Calibration Value.

10.

11.

12,

Bacharach, Inc.

SNIFFER 503A

Compare the combustibles meter indication in Step
7 to the calibration value in Step 8. If the meter
indication is within 5% LEL of the calibration
value, no further adjustment is required. Otherwise
proceed with-Step 10.

Loosen the four thumbscrews retaining the front
panel. Lift up the right-hand side of the panel,
without disconnecting the calibration setup, to
gain access to the Combustibles % LEL SPAN pot,

'R10, shown in Fig. 5-4.

Adjust pot R10 using a small screwdriver until
the meter indication matches the calibration value
from Step 8.

Re-position the front panel and secure the four

thumbscrews. Remove the calibration setup and
disconnect the gas cylinder from the regulator.

Instruction 51.9996
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SNIFFER S03A CALIBRATION AND MAINTENANCE
R25 VOLT ADJ R10 LEL GAIN
R22 0, ZERO R8 X 100 GAIN
TP-9 ANALOG GND. R6 X 20 GAIN
1 F 1 I s - :
¥ il 2T -
- 18] 113 L1} e
‘ 3 =
: ) °
o= == ] o CD o
=3 n . =
ey e e
m— ] s TP-5
— 0, OUTPUT
L4
L1} - -
r -: [ 1]
") ' g — S2
L 4 = = : TEST SWITCH
| S D e ]
tce - 3 t TP-8
e o L POWER GND
‘Au ' — .
=2 | b
===l
e =5
i = W
o O L » O v O
=" ™ it -" 0D, =
3 8 1 .l. [} mr:
3O, [ T e i
assv. 51-17%8 0 e R33 0, ALARM
TP-3 COMB. OUTPUT b gl
TP-6 3.70 V
S1 FUNCTION SWITCH TP-4 200 V REF.

R16 COMB. ALARM

Figure S$.3. Test Point and Potentiometer Layout

Instruction 51.9996 Bacharach, Inc. Page 5-7
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Page 5-8

R6 - COMBUSTIBLES PPM X 20 SPAN
R8 - COMBUSTIBLES PPM X 100 SPAN
R10 - COMBUSTIBLES % LEL SPAN
R25 - SENSOR VOLTAGE
R22 - OXYGEN ZERO

Figure 5-4. Calibration Adjustments

Bacharach, Inc. Instruction $1-9996
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Instruction 51.9996

CALIBRATION AND MAINTENANCE

SHORTING JUMPER

JUMPER TP-1 AND TP-2 TOGETHER TO DISABLE AUDIBLE ALARM.

Figure $.5. Location of Alarm Disable Test Points

Bacharach, Inc. Page 5-9



CALIBRATION AND MAINTENANCE

5.6 ADJUSTING THE ALARM TRIP POINTS
£.6.1 Adjusting the Oxygen Deficiency

Alarm Point

Loosen the four thumbscrews retaining the front
panel. Lift up the right-hand side of the panel to
gain access to the O Alarm pot, R33, shown in
Fig. 5-6.

Turn pot R33 fully counterclockwise.

Unlock the OXYGEN CALIB knob and adjust it
until the O3 meter indicates the concentration of
the desired trip point.

Turn pot R33 clockwise very slowly and stop as
soon as the oxygen alarm activates.

Turn OXYGEN CALIB knob clockwise and press
the RESET switch to clear the alarm.

While observing the O meter, slowly turn
OXYGEN CALIB knob counterclockwise and
verify that the alarm activates at the desired trip
point. Again turn OXYGEN CALIB knob clock-
wise and press the RESET switch to clear the
alarm.

Readjust the OXYGEN CALIB control per
Paragraph 5.4.2.

Re-position the front panel and tighten the
thumbscrews.

SNIFFER $03A

panel. Lift up the right-hand side of the panel 10
gain access to the Combustibles Alarm pot, R16,
shown in Fig. 5-6.

Turn pot R16 fully clockwise.

Unlock the ZERO ADJ knob and adjust it until
the Combustibles meter indicates the concentration
of the desired trip point.

Turn pot R16 counterclockwise very slowly and
stop as soon as the combustibles alarm activates.

Turn ZERO ADJ knob counterclockwise and press
the RESET switch to clear the alarm.

While observing the Combustibles meter, slowly
turn ZERO ADJ knob clockwise and verify that
the alarm activates at the desired trip point. Again
turn ZERO ADJ knob counterclockwise and press
the RESET switch to clear the alarm.

Readjust the ZERO.ADJ control for a Combus-
tibles meter indication of zero. Then relock the
ZERQO ADJ control.

Re-position the front panel and tighten the thumb-
screws.

§.7 TROUBLESHOOTING

3

¥

i

- e o " e o

z

- %S

5

Table 5-2 lists the most common symptoms and the
most likely causes of malfunctions that may occur

with the Sniffer 503A and the corrective action to be
1. Loosen the four thumbscrews retaining the front taken.

5.6.2 Adjusting the Combustibles Alarm Point

- Page 5-10 Bacharach, Inc. Instruction 51-9996
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SNIFFER 503A

" Instruction 51.9996

R33 - OXYGEN ALARM ADJ.

R16 - COMBUSTIBLES ALARM ADJ.

Figure $-6. Alarm Adjustment Locations

Bacharach, Inc.

CALIBRATION AND MAINTENANCE
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CALIBRATION AND MAINTENANCE

TABLE 5-2. TROUBLESHOOTING

SNIFFER 503A

Trouble

Probable Cause

—
Remedy -

Combustibles meter pegs up or
down scale and will not zero in
fresh air.

(a) Active sensor element open
or shorted.

(b) Reference sensor element
open or shorted.

Replace sensor 51-1057.

Oxygen meter reads low and will
not calibrate.

Oxygen cell output less than
19 mV.

Replace oxygen cell 51-7331.

Oxygen meter reads above 21
and will not calibrate.

Oxygen cell output greater than
60 mV.

Replace oxygen cell 51-7331.

Response slow, more than
5 seconds to start of response.

Flow rate less than 700 cc/min
(1.5 SCFH).

(a) Defective pump.

(b) Dirty, clogged parts in probe
hose, reaction chamber, or
blocked exhaust port.

Replace pump.

Clean and/or clear blockages.

Meter indications OK, audible or
visual alarms do not activate,
cannot be adjusted.

Defective printed circuit board.

Replace, or troubleshoot and
repair circuit board 51-2180.

Both combustible and oxygen
readings abnormal and instrument
will not calibrate.

(a) 2.0 volt reference not between
1,95 and 2.05 volts
(TP4 to TP9).

{(b) 3.7 volt reference not between
3.6 and 3.8 volts
(see Fig. 7-3) (TP6 to TP9).

Replace, or troubleshoot and
repair circuit board 51-2180.

Instrument fails to charge.

Defective charger.

Replace, refer to Table 5-1.

Combustibles readings out of
tolerance.

Instrument not calibrated.

Follow calibration Section 5.5.

Cannot calibrate combustibles
section.

Defective combustibles sensor.

Replace sensor 51-1057.

Instrument dead, no power.

(a) Dead battery.

(b) Defective battery or charger.

Charge battery per
Paragraph 5.2.2.

Replace.

Page 5-12
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SNIFFER 503A

5.8 SENSOR REPLACEMENT
5£.8.1 Oxygen Cell

The life of an oxygen cell is conservatively estimated
at six months. Its life is not affected by the amount
of time the instrument is used. Oxygen cells are ship-
ped in a sealed envelope purged of all oxygen to
inhibit the cell's chemical action. Once the seal is
broken and the cell is exposed to air, the cell starts
to operate and will deplete at a fixed rate, regardless
of whether the instrument is used or not.

Whenever it becomes necessary to replace the oxygen
cell, follow the procedure below. When placing the
instrument in operation for the first time, omit Step 2.

Equipment Required

e Replacement Oxygen Cell, Part No. §1-7331
e Screwdriver, 3/16" Blade
e Scissors

Procedure

1. Loosen the four thumbscrews retaining the front
panel. First lift up the right-hand side of the panel,
then lift the entire panel clear of the case.

2. See Fig. 5-7. Using a small screwdriver, remove
the two screws retaining the oxygen cell flange
and then remove the flange. Remove and discard
the old oxygen cell.

OXYGEN CELL BASE

CALIBRATION AND MAINTENANCE

WARNING!

The oxygen cell contains a solution of potas-_
sium hydroxide. Do not puncture. If solution
contacts the skin, flush with water and
vinegar {mmedigtely. If solution contacts the
eyes, flush with a boric acid solution and
get immediate medical attention!

3. Position the O-ring in the oxygen cell base.

4. The new oxygen cell (Part No. 51-7331) is shipped
in a sealed foil envelope. Use a pair of scissors
to cut open the envelope and remove the cell.

5. Look at the contacts of the oxygen cell base (see
Fig. 5-7). Three contacts have dimples and one
has a hole. Line the oxygen cell up so that its
plastic screw is in line with the contact that has
the hole, mesh end toward the base. Snap the cell
into the base so the three stainless steel screw-
heads line up in the dimples in the contacts. The
plastic screw head should protrude through the
hole in the contact. If properly positioned, the
label on the rear of the cell should be readable.

6. Position the flange over the rear of the cell. Insert

the two screws and tighten with a screwdriver. DQ
NOT overtighten these screws!

7. Calibrate the oxygen detector per Section 5.4.

Figure 5-7. Oxygen Cell Installation

Instruction 51-9996 Bacharach, Inc. Page 5-13



CALIBRATION AND MAINTENANCE

§.8.2 Combustibles Sensor

The combustibles sensor should last at least one year
when operated eight hours a day and when only sam-
pling small quantities of combustible gases and vapors.
Operation for long periods of time in areas with com-
bustible gas concentrations near or above the lower
explosive limit may shorten sensor life. The sensor
should be replaced when the % LEL SPAN pot, R10,

will no jonger calibrate the instrument as described in
Paragraph 5.5.4.

Equipment_Required

e Replacement Combustibles Sensor,
Part No. 51-1057

e Screwdriver, 3/16" Blade

SCREW

SNIFFER $503A

Procedure

1. Loosen the four thumbscrews retaining the front
panel. First lift up the right-hand side of the panel,
then lift ‘the entire panel clear of the case.

2. See Fig. 5-8. Remove four retaining screws from the
sensor socket and pull the socket free.

3. Unplug and discard the old sensor.

4. Plug the new combustibles sensor (Part No. 51-1057)
into the socket. Make sure the spring is in place
in the reaction chamber.

5. Position the socket into the reaction chamber so
the four screw holes line up.

6. Insert and tighten the four retaining screws.

7. Calibrate the combustibles detector per Section 5.5.

SENSOR SOCKET

COMBUSTIBLES
SENSOR
(51-1057)

SPRING

REACTION CHAMBER

Figure 5.-8. Combustibles Sensor Installation

Page 5-14
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PACK

CENTURY OVA 128 PORTABLE
ORGANIC VAPOR ANALYZER

With intensifying public concern over the increasing use of organic chemicals in the
U.S.A., EPA and OSHA have proposed and enacted regulations to govern their use.
The need to rapidly assess the environmental impact of these volatile chemicals has
generated a demand for field-portable, direct reading instruments. The dual mode
CENTURY OVA 128 Portable Organic Vapor Analyzer was designed to meet this
demand, and to respond to the requirements for immediate on-site evaluation of
organics using methods similar to, and approaching, the accuracy of laboratory
instruments.

Several of the many OVA 128 features are: * FM and BASEEFA certified intrinsically safe for use
in Class I, Groups A, B, C, and D, Division 1 hazard-
ous locations.

¢ |t is a light-weight, completely field-portable instru-
ment weighing approximately 5.5 kg (12 Ib), that pro-

| s bt : ] vides eight hours of continuous operation per
® Sensitivity to sub-parts per million concentrations in battery charge

air, and parts per billion concentrations in head-
space of water.

¢ Provides continuous, direct readout of total organic
vapor concentrations for survey purposes (Mode 1).

¢ Allows qualitative and quantitative analysis using the
gas chromatographic mode (Mode 2).

FOXBORQO"®
A

% 1985 by The Foxboro Company ®Registered Trademark
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e Many hundreds of successful field-proven applica-
tions have demonstrated the exceptional reliability
and ruggedness of this analyzer.

e Uses a flame ionization detector that does not re-
spond to ambient gases, such as CO and CO,, and

exhibits no sensitivity changes due to variations in
relative humidity.

* Linear meter readout with a 270 degree full scale de-
flection providing concentration ranges of 0 to 10, 0
to 100, and 0 to 1000 ppm.

GENERAL DESCRIPTION

INTRODUCTION

The CENTURY OVA 128 is a dual-mode analyzer combin-
ing the teatures normally found in two separate instru-
ments. The survey mode (Mode 1) provides continuous
operation for screening an area for total organics ang re-
porting the values directly in parts per million (ppm) meth-
ane equivalent. The GC (gas chromatographic) mode
(Mode 2) then can be used to analyze the same sample by
separating the components present. This provides for
identification as to the chemicals present and their con-
centration in ppm. Instrument flexibility of this type is un-
common. The CENTURY OVA was the first to provide this
convenient combination and remain an easy to operate
and durable instrument.

PRINCIPLE OF OPERATION

Flame lonization Detector

A flame ionization detector is used to monitor the pres-
ence of organic vapors. The principle benefits of moni-
toring with a flame ionization detector are:

COMPRESSED
HYDROGEN GAS

*CHROMATOGRAPHIC COLUMN
AND INJECTION VALVE ARE
USED WITH GC OPTION ONLY.

» Universal organicbompound response with approxi-
mately the same high sensitivity for all

* Flame ionization will not respond to changes in rela-
tive humidity or changes in CO and CO, concentra-
tion.

® [t is a mass sensing detector which exhibits minimal
effects from changes in temperature, pressure, or
flow.

e Provides excellent dynamic range and concentra-
tion linearity

Sample gathering is done by using a small diaphragm air
pump. Detection requires a hydrogen delivery system. a
sample delivery ‘System. and an electronic amplification
and display system. The hydrogen delivery system pro-
vides an eight hour supply of hydrogen gas (with a pre-
cisely controlled flow) to the detector. The sample
delivery system provides air to the detector chamber to
maintain the flame combustion and introduce the organic
air contaminants for analysis. Figure 1 illustrates both the
hydrogen flow and air flow patterns in the OVA 128.

OPTIONAL
CHART RECORDER

*CHROMATOGRAPHIC
COLUMN

“INJECTION VALVE

FLAME
IONIZATION
DETECTOR

I\

———— o

SAMPLE

=

IN

C_t'\f

SAMPLE PUMP

Figure i. OVA 128 Schematic Diagram
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Survey Analysis — Mode 1

In Mode 1, the air sample is delivered continuously to the
detector chamber. When an organic vapor is exposed to
the hydrogen flame via the air flow, the carbon molecules
ionize and a current is carried between the detector elec-
trodes. This current is proportional to the concentration of
vapor in the sample. Different compounds will ionize to
varying extents in the flame. The OVA 128 is internally ca-
librated for methane gas, and all survey responses are ex-
pressed in methane equivalent. The OVA 128 can be
calibrated to read directly for other compounds, through
the gas select adjustment dial on the instruments front
panei.

Chromatographic Analysis — Mode 2

With Mode 2, the OVA 128 functions as a portable gas
chromatograph utilizing hydrogen as a carrier gas and a
flame ionization detector as the sensor. In this mode, a
fixed volume of sample air is injected (by means of an in-
jection valve) into the chromatographic column which
contains a suitable packing material. At the same time
that a sample is introduced into the column, the remain-
ing sample air is diriected through an integral charcoal fil-
ter (not shown in Figure 1) to provide the detector with a
supply of pure air.

While moving through the chromatographic column, the
sample constituents are separated based on their in-
teraction with the column packing material. As the con-
stituents leave the column, they are carried to the
detector and register on the linear meter and the attached
optional chart recorder. The time, measured from the mo-

PSS 6-12Z1 F
Page 3
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TIME {IN MINUTES
Figure 2. OVA 128 Generalized Chromatogram

ment of sample injection until the compound of interest
exits the column, is known as the retention time and
serves to identify the compound. The area under the chro-
matographic peak is proportional to the concentration of
the compound in the air sample. The peak height can also
be used to determine sample concentration since it
closely correiates with peak area. Figure 2 illustrates an
example of a linear chromatogram.

OVA 128 APPLICATIONS

The OVA 128 Portable Organic Vapor Analyzer is well-suited for use in the following typical industrial and hazardous waste

applications.

Industrial Applications
¢ Industrial hygiene monitoring
¢ Leak source identification and measurement
¢ Monitoring of confined entry areas

e Arson investigation and solvent-accelerant identifi-
cation

e Survey of spills {(accident) locations for problem
identification

Hazardous Waste Applications

e Rapid identification of imminent threats to health
and safety

e Determination of the extent of contamination in air,
water, and soil

* |dentification of potential sampling points

e Determination of ievel of respiratory protection re-
quired

PRODUCT SAFETY SPECIFICATIONS

FM certified intrinsically safe for use in Class |, Groups A, B,
C, and D, Division 1 hazardous locations.

BASEEFA certified intrinsically safe, Ex ib, for IIC, Zone 1.
Temperature Class T6.
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STANDARD SPECIFICATIONS

Readout 0 to 10, 0 to 100. and 0 to 1000 ppm linear
scales

Minimum Detectable Limit (Methane) 0.2 ppm

Response Time Approximately two seconds for 90% of
reading

Fuel for Detector Hydrogen

Carrier Gas for Chromatograph Hydrogen (self-
contained tank)

Concentration Alarm Audible alarm, user-selectable
level

Sample Flow Rate Approximately 2 L/min
Electric Power 12 V dc rechargeable battery
Volitage Output to Recorder 0 to 5 V dc
Flame Out Indication Audible and visual
Operation Time in Portable Mode Eight hours
Filters Sintered metal, user-cleanable

Nominal Dimensions (Sidepack)
230 X 300 X 100 MM (9 X 12 X 4in)

Approximate Mass 5.5 kg (12 Ib)

INSTRUMENT TYPES

Option A Configured for use as a Survey Mode Analyzer
for total hydrocarbon monitoring. Specify OVA 128,

Option B Configured for use as a Survey and Gas Chro-
matograph Analyzer. Specify OVA 128GC.

Option C Tri-column option for the specific analysis of
benzene. Specify OVA 128TRI.

INSTRUMENT ACCESSORIES
(Also Reter to Figure below)

Dilutor Kit Used to monitor inert atmospheres, or ex-
tend the concentration range of the instrument. The dilu-
tion ratios are adjustable from-5 10 50 times. Specify Part
Number 511745-1.

Septum Adapter Used for making syringe injections of
gases into the instrument. Specify Part Number 510645-1.

Charcoal Filter Adapter Used for zeroing the instru-
ment in contaminated environments. Specify Part Num-
ber 510095-1.

HYDROGEN
FILL ASSEMBLY

36 INCH
EXTENSION
PROBE

TUBULAR CLOSE AREA DETECTOR
SAMPLER SAMPLER BRUSH

Portable Strip Chart Recorder Used for making hard
copy records for all configurations. Specify Part Number
510445-4 for FM certification, and Part Number 510445-6
for BASEEFA certification.

Portable Isothermal Kit (PIP Kit) Used for the tempera-
ture control of the OVA columns at 0, 40, and 100°C
(32, 104, and 212°F). Specify Part Number 511800-1.

Standard Chromatographic Columns Various column
packings available. Specify Part Number 510454, also
type and length of column.

ANALYZER
SHIPPING OR
CARRYING
CASE

LEATHER
CARRYING
STRAP

BATTERY
CHARGER
110/220 V ac

SOCKET HEAD OvA
WRENCHES COLUMN
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TYPICAL OVA 128 CHROMATOGRAMS
In the following chromatograms, all retention times are in minutes.
Column Code Description:
* B—3%, Diisodecyl Phthalate on ANAKROM A, AW, 60/80 mesh.
® E—20% Carbowax 400 on ANAKROM C22A, AW, 60/80 mesh.
e G—10% OV-101 on ANAKROM Q, 60/80 mesh.
e T—10%, 1,2,3-tris(2-cyanoethoxy) Propane on ANAKROM C22A, AW, 60/80 mesh.
¢ PT—Porapak T, 60/80 mesh.
B-8 Column,0°C ‘ B-8 Column, 40°C
1) Methylene Chloride 2 1) Tetrahydrofuran
2) 1,1.1 Trichloroethane 3 2) MiIBK
2 3) Ethylene Dichloride 1 3) Styrene
4) Tetrachloroethylene 4) o-Dichlorobenzene
1 5) 1,12 Trichloroethylene
4
o
I'N
8-12 Column, 22°C v g LR L
1 1) Benzene
2 2) Toluene
3) Ethyl Benzene
or Nonane
3 4) Styrene : E-9 Column,22°C
5) Decane 1) Freon 113
4 6 2) Ethyl Bromide
402 3) Acetone
4) Methylene Chioride
4 3 5 5) Methanof
6) Ethanol
S
U
]
0 5 10 15 G2y ud 6§ &
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G-8 Column, O°C
1) Pentane

2) Hexane

3J) Benzene

4) Heptane

5) Toluene

T

1 G-8 Column, 40°C
1) Benzene
2) Octane
3) Nonane

2 Co 4) Decane

I

G-24 Column,22°C
1) Pentane

2) Hexane

3) Benzene

4). Heptane

5) Toluene

6) Ethyl Benzene

7) Styrene

8) Nonane

[ 8
M

o 3 6 9

12 15 18,21 24 27

T-8 Column ,0°C
1) Ethyl Bromide
2) 1,1,1 Trichloroethane
3§ Vinyt Acetate
4) Methy! Ethyl Ketone
5) Methy! Propyl Ketone

G-24 Column, 22°C
1) Methylene Chloride
2) 1, 1, 1 Trichloroethylene
Tnchloroethylene
1, 1, 2 Trichloroethyiene
5) Tetrach loroethylene
Unknown impurities
following peaks 1 and 3

2 T-8 Column,40°C
’ 1) Acetone
2) Ethyl Benzene
3) Styrene

AR

L}
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T-12 Column,22°C
1) Methyl Acrylate

3 2) Ethyf Acrylate
3; Bunyﬂ mlate

T-12 Column,22°C
1) Ethyi Bromide

2) Benzene

3) Acrylonitrile.

4) Acetonitrile

4

——————

ju 16 |

T-24 Column,22°C
1) Acetone

2) MEK

3) MPK 4

4) MIBK

Oy

5 10 15 20 ¢
T-24 Column,22°C T-24 Column,22°C
1) fé'reon 12 1
2) Ethylene Oxide
| | 35 ANALYSIS OF 1 3) Halothane
Min| Benzene BENZENE 4) Chloroform
IN GASOLINE 5) Isopropanol
MEK
treads Toluene
per
3
4
2
012345678 .
0 2 4 8
PT-12 Column,22°C
1) Methane
2) Ethane
2 3) Propane
1 3
0 1 2 4 5
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CENTURY SYSTEMS CORPORATICN

PO. BOX §18 /| ARKANSAS CITY, KANSAS 67008 / 318=447-3311 / TWX 910-740-6740

SECTION 1

DESCAIPTION AND LEADING PARTICULARS
1.1 GENERAL

The Cantury Portabie Organic Vaoor Anatyzer (QVA),
lustrated in Figure 1-1, is designed to detect and
measure hazardous Qases found In aimost ail in-
dustries. it has broad applicstion, since it has a
chemically resistant sampiing systemn and can be
calibrated to aimost all organic vapors. it is extremety
sensitive and can provide accurate indication of gas
concentration in one of three ranges: 0 to 10 ppm; 0 to
100 ppm: ang 0 to 1,000 ppm. While designed as a
lightweiant banable inetrement, It .Seil ealiy ce
acapted to remote monitoring apphications.

The instrument utliizes the PHNCIDIE Of NyUrogen
fiame ionzation for detection and measurement of
organic vapors. The instrument Measures organic vapor
concentration Dy Proaucing a response to an unknown
sample, which cen be reiated to a gas of known com-
position to which the instrument has previousty been
calibrated. During normal survey mode operation, a
continuous sampie is drawn (nto the probe and
transmitted to the detector chamder by an internal pum-
ping system. The sampie flow rate is metered and pass-
ea througn particie fiiters befors reaching the oetector
chamoer. inside the detector chamber, the sampie is
exposed to a hycrogen flame which ionizes the organic
vapors. When most organic vapors bum, they leave

|
|
§
|
§1s

ouaou;unwndmmmmmmm
trode which drives the ions 0 the collecting
As the positive ions are coilected, a current

l

ding to the collection rate is generated on the Input
eiecirode. This current is measured with a linear sigo-
trometer preampiifier which has an output signal pro-

portional to the ionization current. A signal condition
ampiifier is used to ampiify the signal from the preamp
and to condition it for subsequent meter or extemal
recoraer disolay. The meter dispiay is an integral part of

the Probe/Readout Assembdly and has & scale from 0 to
10.

3

1.2 TYPICAL APPLICATIONS
(1) Messurement of MOst 1OXIC OrEgANIC VRDOrS ¢

sont in ingustry for compliance with Occu

thonal Safety and Health Administration (OS¢
requirements.

Process monitoring and evaiuation.

Evaluation and monitonng appiications in

sir poliution fleid.

(4) Leak detection in storage, transportation ¢
handiling equipment.

(5) Survey of gas distribution and transmiss.
iines and equipment for compiiance with Off
of Pipeiine Sataty (OPS) reauirements

{9) Forensic SCieNce applications.

88

(T UVIHER TYPICAL USES
(1) Controiling ang monitonng armospheres
ManUIacuring and pacKaging operations.
@ Mudiogging. gas ang mineral expioration.
(3) Lsak detection reiated to volatiie tuel handli
equipment.

1.4 MAJOR FEATURES

The basic instrument consists of two mai
assembiies, the Prode/Rsadout Assembdly and the Sic
Pack Assembly (see Figure 1-1). The recorger is c
tional on all modeis, but 18 normaily used with all |
struments which incorporate the GC Option. The outd

.meter and alarm leve! adjustments are incorporated

the Probe/Readout Assembdly which is operated wi
one hand. The Sice Pack Assemdly conmns the r
maining operating controis and indicators. the eie:
tronic circuitry, detector chamber, Rydrogen fuel supp
ang electrical power supply. It is a quantiative type |
strument with sensitivity t© 0.1 DpMm Mmethane.

Other major festures are: Z50° linear scaie readou
loss than two e8cond NeSPOnse time and MiNIMum eig?
hour service life for fuel supely and battery pack. A ba
tery tost feature allows charge condition to be read o
the meter. Hydrogen flame=out is signified by an aud
bie alarm pius a visual indication on the meter. The ir
sgument containg 8 frequency moduiated detectio
alarm which can be preset to sound at a desirea con
centration level. The frequency of the detection aiarr
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vanes as 3 function of detected level giving an audible
Indication of organic veoor concentration. The instru-
ment is designed for one man, one hand operation and
the emtire unit waighs a total of less than 12 pounds. in-
ciuding fuel Supply and dattery. An earphone is provig-
od for *onty cperator’’ monitoring.

During use. the Side Peck Assembdly can De carried by
the cperator on eithaer Nia (eft or rigNt side or &8 & Dacx
pack. The Side Puck Assembly is housed In & high im-
pact plastic case and weighs less than 10 pounds. The
Prote/Reacout Assembly can be detached from the
Side Pack Assembdly and broken down for transport and

storage. See Figure 1-2 for the breaxsown capability of
the instrument.

1.8 ADAPTABILITY FEATURES AND STANDARD
ACCZSSORIES

1.8.% GENERAL

Maximum flexidbility and coerability features are in-
ctuded in the iNstrument design. As shown in Figure 1-2,
a vanety of pickup fixtures can de used. They can be in-
stailea By simoly tuming a knuried locking nut. Small
diameter tuting can de used for remote sampling and
etectricaily insuiated flexidie extensions can bDe used
for gifficuit places O reacn.

1.8.2 PRCBE

The telescoping prodbe asllaws the length to be in-
creased or decreased Over an @ignt inch range (o suit
the ingividual user. A knuried locking nut is used to lock
the prote at the desired lengtn. The orove is attachaa
w ulw FES00UL ASSEMOlY Using 8 kaurad locking nul
For measurements in ci0se areas. e orote ia repiacea

w.M & 2:080 Area Sampier, which Is suppiied as a stan-
darg accessory. :

1.5.3 PARTICLE FILTERS

The primary fliter is of porous stainieas and focated
temnd the sampie iniet connector. see Side Pack
Assembly drawing In Appendix ‘“‘A’". In adgdition,
repiacsadie porous metal fliters are installed in the
“ciose area’’ sampier, the pickup funnet and the tudbular
sampier.
1.5.4 INSTRUMENT CARMYING CASE

An instrument CaTYINgG Cane is provided D transport,
o and store the disassembdied Probde/Readout

Assembly, the Side Pack Assemdly and other standard
quioment.

1.5 MOBILE INSTALLATION

The insttument is readily acaptabie o a mobile e~
plication by simply plugging Nt vehicle power and
hydrogen fuei suPply and Making provisions for drawing
sampie from the venicle primary sampiing system.

1.8 SPECIFMCATIONS
Sensittvity: 4.1 ppm (Mmethane)
Responae time: Less than 2 seconds
Readgout 0 to 10 ppsn, 0 t© 100 pom, 0 to 1,000 ppm,

20 linear sc2ied MEter: extamal MOMLOr
cONNecor

Samoie flow rate: Nominaily 2 ynits

Fuel supptly: 73 cupic centumeter tank of pt
hydrogen at maximum pressure of 2300 PS;
flilable whtie in case

Primary eisctical power: Rechargeadle a
reglacsanie battery pack at 12v0C

Service iife: Hydrogen sucply and battery power
hours operating time minimum

Stze: Stancard Uit 8-8/8 x 11-8/8 x 41/4 F
Unit 8-8/8 x 11-8/8 x 41/2 Prote/Reado
Assembly: Variadie (see Figure 1-2)

Standard Unit Side Pack Assemoly, le:

than 10iba. . FM Unit Side Pack Assempd!
less than 11 Ibs. Prote/Readco:
Assembdly: less than 2 Ibs.

Operator requirements: Cne man, one hand oger
Hon

Detection eslarm: Frequency moduiated aucib:
alarm. Can De preset t0 desired levei. Fri
Qquency vares as a function of cetection ieve

Flame-out indication: Audibie alarmm plus visu:
mater indicatdon

Battery test Battery charge condition indicated o
rea0out Meter or banery recnarger

Pleiup fixtures: Variety of types for vancus appiics
tons

Prote: Telescoping adiustment over 8 inches ¢
probe can be compietely removed fron
Readout Assemoly

Umbilical cord: CadDle between resdout an:
SISTOINN Ml JSMISIINTS i wiwuiliva CaDle
and sample hose !

Fhttwge wr-nnd SoUsle Hle'® anu oQuUONSl ac
ttvated charcoal fliter.

Side Pack case: Moided high impact plastic case
with carrying handie and shouider strap

Electrical protection: Refer 10 Section 5§

Stancard accsasories:
1) instrument carrying and storage case
) Puel fllling Rose assemoly
3) A.C. battery charger
4) Earphone
9) Various pickug fixtures
Optional accassoriss:
1) Gas chromatograph option
D Portabie strip chart recorder
3) Activated charcoasl fliter; also usea
with desiccant as a MOIsSture trap
4) Dllution vaive
9 Septum adapgter for use with ga
chromatoQraph cption

SECTION 2

DETAILED CPERATING PROCEDURES
21 GENERAL

The procedures in this section are broken into five
Assrae (1) Starting, (2) Coerating, (3) Shut Down, (4) Fue’
Reflliing, and (S) Battery Charging. After familianzatio:
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INTRODUCTION

The Century Modei OVA-128 Portabie Organic Vapor
Anatyzer (OVA) is 8 highly sensitive instrument design-
oqQ 10 Measure race quantities of organic matenais in
ar. it 18 essentially a hydrogen flame ionization detector
such as utilizeg in laporatory gas chromatograpns and
has similar analytical capapiiities. The flame ionization
detector 1S an aiMmost universal detector for organic
compounds with the sensitivity t0 analyzs for them in
the parts per million range (V/V) in air in the presence of
MOIStUre. NItTOgen OxXides, CArdon MOoNOoxide and car-
bon dgioxide.

The instrument has broad appiication, since it has a
continuous. chemicailly resistant air sampling system
and can bDe readily calibrated to measure aimost ail
organc vapors. It has & sINgle linearly scaied readout
from 0 porn t© 10 pom with a X1, X108, X100 range switeh.
Designed for use as a POMADIe Survey instrument, it can
2180 be readily acaptec to0 fixed remote monitoring or
mobile instailations. It is ideal for the determination of
many organic air poliutants and in the monitonng of air
in potentiaily contaminatec areas.

The OVA-128 is certified intrinsically sate by Factory
Mutuai Research Corporstion (FM) for use in Class |,
Division 1, Groups A, B, C & D hazaraoous environments.

SIDE PACK ASSEMBLY

Similar foreign certifications have been obtainec.
ctuding BASEEFA and Cerchar approvai for Group !
Temperature Class T4 and eguivaient approval from !
Japanese Ministry of Labor. This requirement
especially significant in industries where voiatiie fla
mabie petroieum Of chemical progucts are manut:
tured, processed or used and for instruments wnich :
actusily used i poradle surveving ang in anaiyz
concentrations of pases and vapors. Such instrumer
must be incapadle. unaer norma!l or abnormal con
tions, of cCausing ignition of the hazaradous atmosone.
mixtures. In order t© Maintain the certified safety, it
important that the precsutions outiined in this mant
be practiced and that no modification be made to the
instruments.

Sections 1 through 8 herein apoly to the basic instr
ment. Section 7 containg information relative t¢ optio:
which are avaiiabie and wnich may or may not ha
been purchased with your OVA,

It is highty recommended that the entire manual |
read before operating the instrument. it is essential tn
all portions reiating © safety of operation ar
meintenance, inciuding Section 5, be thorougn
uncerswod.

\PHOBEI READOUT
ASSEMBLY

L8 —e—umBILICAL CORD

FIGURE 1-1. PORTABLE ORGANIC VAPOR ANALYZER
Modet OVA-128



with the instument, e summariied procsdures
descnbed in Section 3 may bDe used for simpticity.
Secause of the Many optional appiications for the in-
srument, the comprenensive detalied procedures
described in tHis Secon May 3eem COMpiex. However,
in norMmal aoplications the operating procedures are
Quite uMPie. A CONCENSAT COOrAtinG Procacure check
list is orcvided Inside the cover of the Side Pack
Agsembly. Rafer to Section 7 for cperating procedures
reiative 1o Major optional accessories such as the Gas
Chromatogragh Option.

22 SYSTEM CONTROLS, INDICATORS AND CON-
NECTORS
Tabies 2-1 and 2-2 describe the functions of the
various controls, ingicators and connectors lilustrated
in Figure 1-i. Uniess otherwise noted, e listngs in
Tables 2-1 ang 2-2 are appiicadie 0 both the Model OVA-
118 ang OVA-128.

TABLE 21
SIDE PACK ASSEMBLY
Controle/ingicators -—= Function

1) INSTR/BATT Test Switch - This 3 position tog-
gle switch tums on all instrument electrical
' power exceot the pumpe andg alarm power and
2130 permits disotay of the battery charge con-
aition on the reagout Mmeter.

2) PUMP (ON-QOFF) Switch - This toggle switch
tums on power 10 the intemal pump and audio
2'arme.

3) Igmiter Switch - Thizs momentary push button

SWiItCN S27NECTS DOWEr tO N Ghiw. <Gl (D N2
detector chamber and simuitaneousiy discon-
nects power 10 pUME.

4) CALIBRATE Switch (range selector) - This 3
position togglie sSwitch selects the desired
range: X1 (0-10 ppm); X10 (0-100 ppm); X100 (0-
1,000 gpm).

) CALIBRATE ADJUST (zero) Knob - This poten=
tiometer ia used to '*zera’’ the instrument.

8) GAS SELECT Knot (span control) - This ten-
urn dial readout potentomaeter 3ets the gain of
the instrument commonly referTed to as span
control.

7) Recorder Connector - This 128 series 5-pin Am-
PheNo! CONNOCDS is UBed 10 CONNECct the iInstru=
ment (0 an external MONor with the following
pin connections.

Pn € - plug 12ZVOC

Pin M - Ground

Pin A - Signat 0-8VOGC (OVA-118 only)
Pin 8 - Signat 0-8VDGC (OVA=128 only)

8) Recharger Connector - This BNC connector ls
used to connect e Battery pack 1o he batiery
recharger agsembly.

9) H2 TANK VALVE - This vaive is used to supoty
or ciose off the fuel supply from the hydrogen
ank.

10) H2 TANK PRESSURE Indicator - This n;qn
pressure gauge Measures e pressure in tNe
Rydrogen fuel tank which is an indicaton of fue:

supply.
11) H2 SUPPLY VALVE - This vaive is used to suco-
ly or ctose off the hydrogen fuet to the detector

12) M2 SUPPLY PRESSURE !~2icator - This low
pressure Gcauge s used t0 monitor the
hydrogen pressure at the caoiilary restrictor.

13) SAMPLE FLOW RATE Ingicator - This ingicator
is used to monitor the sampie flow rate.

14) Refill Connection - This 1/4°° AN fitting is usec

: bwmnvdmmnﬂuhoutom. inw

MrUMernt.

15) REFILL VALVE - This vaive is used to open cne
ond of the instrument fuel tank for retilling with
Ryarogen.

16) Earphone Jack - This jack is used to connec:
N earohone: it turms atf speaxer wnen usea.

17) VOLUME Knob - This potentiometer agjusts the
volume af the internai speaxer and earpnone.

18) Readgout and Sample Connectors - These con-
NeCOrs are used o CONNeCt (e samoie hose
and umboilicat cora from the Prove/Reagout
Assemdly 0 the Side Pack Assemoly.

2 TABLE 2-2
PROBE/READOUT ASSEMBLY
Controls/indicators — Function

A) Meter - This 290 linasr anaian matar disniau
the output signai ievel in ppm.

8) Alarm { avet Aniiar Knon - This potennomaete-
(located on the dack of the Reagout Assemoly
is usdd to set the concentration level at wnic:
the audibie aiarm is actuated.

23 STARTING PROCEDURE
2.3.1 INITIAL PREPARATION FOR USE
2.3.1.1 INITIAL ASSEMBLY (Referencs Figure 1-2)
a) Normal Survey Contiguradon
(1) Connect the adjustanie length probe to th
Readout Assembly with the captive jockin,
nut, Ensure that the prode is seated firmty
in the Resdout Assemoly.
(2 Seiect the desired pickup fixture and chec
that & parucie filter (s instalied.
(3) Connect the pickup fixture to the prode us-
ing the knurted locking nut.
(© Connect the umbiiical cord and samp
hose ta the Side Peck Assemoty.
) "CGose Area’’ Survey Configuration
(1) Check to ensure that a partcie fliter is i~
stalled in the ciocse ares sampier.
(@ Connect the ciose ares sampier directly
the Readout Assemnty.
3) Connect the umbilical cord and samg'
hose to the Side Psck Assembdly.

23.1.2 SERVICING
a) PFueling: Pure, dry hydrogen can- normaily ¢

a
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purchased locally or In a high grage from the
Matheson Company of East Rutherford, New
Jersey. The maximum instrument supply bottie
pressure ls 2300 PSIG. A high pressure

mmnmmnnqm.muw-
compiished in accordance with the detailed in-
structons described in Sectuon 2.8 of this

manual.

B) Bsttery Check: Move INSTR/BATT Test Switch
to the BATT position and ensure bdattery is
charged by reading the indication on the

¢} Calibration: Standard factory calibration is per-

2.3.1.3 SAFETY PRECAUTIONS

Cartain satety precautions must be followed in using
the instrument. Hydrogen gas, when mixed with air, is
Nzt dammanls, Ong wating snd ratueling instructions
should De stnctly foliowed to ensure sate, reliadle
Spurticn. Sessign 8 af ihe manual provides dgiles
satety precautions.

23.2 TUARN ON PROCEDURE

The GAS SELECT control should be preset to the
cesired dial indication prior 10 turn on. The procedure
for aetermuning this setting is contained In Section 4 of
s manual. The instrument, as received from the fac-
m.!omnmunlmmdmmmﬂnur.

a) Move the INSTR Switch 1o ON and allow five
mMINULes for warm up.

B) To set the sudidle alarm to a predetermined
leve!, first tum the PUMP Switch t© ON, then
-cwnmm.rpocmnommm
jovel, using the CALIBRATE ADJUST (2ero)
Xnod. Tum the Alarm Level Adjust Knob on the
beck of the Readout Assembdly until the audible
Siarm just COMes on. AJ|USt SDEaREr VOlUMe
with VOLUME Knob. If sarphone (s used. piug
in and readiust the volume as desired. The in-
strument is then preset 1o activals the alarm
when the leve! exceeds that of the setiing.

e) Move the CALIBRATE Switch t© X10 and adjust
mmmmbmmmwamn
ADJUST (20r0) Knob.

d) Ensure the PUMP Switch is ON and cbserve the
SAMPLE FLOW RATE Indicawr. indication
shouid be approximately 2 Units.

@) Open M2 TANK VALVE one (1) 1um and Obeerve
the reading on the M2 TANK PRESSURE.in-
dicator. (Approximately 150 psi of pressure is

2.4

@
n

»

needed for each hour of coeration.)

Open r2 SUPPLY VALVE 1/2 to 1 turn anc
obeerve the reading on the M2 SUPPL®
PRESSU RE Indicator.

CAUTION

Do not leave 2 SUPPLY VALVE oper

when the pump is not runming, as this wi:

aliow trydrogen 1©© accumuiate  the aetec

1or chamber.
Confirm that meter is stitl reaging zero (readjus
# required).
Deopress igniter button. There will be 8 aligr
“pop'* a8 the hydrogen ignites and the mete
pointer wili move upscaile of zerc. Immediate!
stter ignition, release the igniter Button. Do nc
depress igniter button for more than é secona:
1t burner does net ignite, let instrument run fc
seversl minutes anc try 8gain. After 1gmnor
the meter ponter will indicate the bacxgroun
concentration. This background leve! 18 nulie
out using the CALIBRATE ADJUST (zero) Knor
Aeterence paragrapn 8.2.5.1.

NOTE -
Since the OVA utiiizes the sampie air draw
by the pump Into the detector chamber !
the oniy source of air to support tt
Ly ==a Axens radennist adIREIE IR RS |
strument wili read the actual backgQrou:
eliiastiiann [Ehes ] el Muarnceenn.
present &t a given location.
Move instrument 10 an area which IS represe
ative of the ‘‘lowest ambient backgroung cc
cantration’’ (Cleanest aif) 10 D surveyed. Mo
the CALIBRATE Switch to X1 anc agjust U
meter to read 1 ppm with the CALIBRATE A

JUST (zero) Knob.

NOTE
Adjustment to 1 ppm (rather than )]
necessary in the X1 range because of t.
sensitivity of the OVA. This permits min
downwerd fluctuations n the nonT

0, which wouid actuate the flame-=out alar
1t is important, theretors, t© rememober d
Ing the subsegquernt survey that 3 ppm mt
be subtracted from ail readings. Therefo:
2 1.8 pom reading wouid actuaily be onty

Ppm.
it the alarm level is to be seLabove the nomr
background detection level, tum the Ala
Lﬂdmmmmuﬁdmoﬂum
Assembly untll it actustes slightly aoc
bechground.
THE INSTRUMENT IS NOW READY FOR USE

OPERATING PROCEDURES

a) Set the CALIBRATE Switch to the desir

4
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e)

range. Using orne hand ogerution, survey the
areas of Interest while observing the meter
and/or listening for the audibie aarm Ingica-
ton. For ease of cperatidon, carry the Side Peck
Assembdly positioned on the side opDPosite ihe
hand whien hoids the Probe/Reagout
Assembly. For Droad surveys outdoors, the
pickup fixture shouid be pasitioned several feet

muwammmm
When organic vapors are detected, the meter
pointer will move upscaie and the sudible slarm
wifl sound when the oresat point ls exceeded.
The fregquency of the audibie siarm will ine
CTOan® a3 the Jateclion ievel increases.

i1 the flame-out alarm |8 actuated, ensure that
the pump is running, then prees He (gniter dut
ton. Under normal conditions, flame-out results
from sampiing a gas mixture that is above the
lower expiosive lavel which causes the M2
flame to extinguish. it this is the case, reignt-
ton is ail that is required.

Another possible cause for flame-out wouid be
restriction of the sampie flow tine which wouid
not aillow sutficient air into the chamber t0 sup-
port comoustion of the M2 flame. The normal
cause for such restriction wouid be & clogged
particie fliter or other restriction in the line.

" el ww otea Mat tNe chamoer exnhaust
port |s on the bottom of the cass and bloexing
mis purt Wil 116 hoad wild cause fluctuations
and/or flame=out.

SHUT DOWN PROCEDURE

The foliowing procedurs shouid de followed for shut
down of the instrument:

28

1
a
k)
4)

o

<)

Close H2 SUPPLY VALVE,

Close M2 TANK VALYE.

Move INSTR Switeh to OFB,

Wait S seconds and move PUMP Switeh to OFF,
INSTRUMENT IS NOW IN A SHUT DOWN CON-
RGURATION.

mumu.lm

The instrument shouid be my ohwst
down as descrided in Section 2.8 heren dunng
hydrogen ank refiling ocperstions. The refllling
shouid be done in a ventiiated area. There
ahould De no potental igniters or flame in he
wes.

it you are making the first fllling of the instru-
ment or if the lling hose has been allowed to
it with air, the Uling hose shouid be purged
with N2 or M2 prior t filling the instrument ank,
This purging is not required for subsegquent fill-
ings.

The filing Nose assembily shouid be ieft attach-
od to the Rtydrogen sugply tank when DossIble.
Ensure that the FILL/BLEED Vaive on the in=
strument end of the hosae is in the OFF position.

7

-]

Connect the hose 0 the refill connecton on tr
Side Peck Assembdly.

Coen the hydrogen suoply bottie vatve stight'
QOpen the REFILL VALVE anag the M2 TAN
VALVE on the instrument panel and pisce
ALL/BLEED Vaive on the filling hose assemo:
in the FILL position. The pressure in the instrt
ment tank will how dbe indicated on the M2 TAN
PRESSURE Indicator.

Aftar the instrument fuel tank ia filled, shut ¢
the REFILL VALVE on the panel. tn
PLL/BLEED Vaive on the fllling hose assemo!
and the rygrogen supoiy bottie vaive.

The hydrogen trapped in the Nose shouid nos
be bied off to atmosoheric pressure. CAUTIO!
shouid be used |n this eperation as descrnbe
In Steo (g) Detow, since the hose wiil conwun

W amount of hydrogen at hig!

T'ho Mlo is bleda By tuming the FILL/BLES!

Yaive on the filling hose assemoly to th:
BLEED position. After the NOse is bied down ¢
atmosohernc pressure, ne FLL/BLEED Vaive
shouid be tumed to the FiLLL pomtion o alo
the hydrogen trapped in the connection fitting.
to go into the hose assembdly. Then, again, turr
the FILL/BLEED Vaive to the BLEED positio~

© and sxhaust the trapped hydrogen. Then tur

e FMLL/BLEED Vaive 3 NEE 1o leen =
hRydrogen st one atmogonere in the NCse sc
that at tha e ov S aexl Ning mors il o
no air trapped in the fllling line.

Close the 12 TANK VALVE.

With the H2 TANK YALYE and the M2 SUPPLY
VALYE ciosed, 3 smail amount of M2 at nig-
pressure will be present in the reguiators an
plumbing. As a leak check, J0serve the M.
TANK PRESSURE Ingicator while the re-
mainder of the system is shut down and ensur-
that the pressure indication does not go dow
rapidtly, ingicsting & significant leax. if it aoe.
decrease rapidly (greater than 350 PSIG/nhr.),
there is a significant (esk In the M2 supo!
system.

SATTERY RECHARGING

Plug charger SNC connector into mating ¢or
AOCIDr On Battary cover and insert AC piug int
118 VAC wail outiet. Never charge in a haza. -
dous area or environment.

Move the battery charger switeh to the ON pos’
tion. The light above the switeh button snhou!
iBuminste.

Ssttary charge condition is indicated by the
meter on the front panet of the charger: met:
will defiect 10 the right when cnarging. Whe
fully charged, the pointer will be in line wiu,
“sharged’’ marker sbove the scale.
Agofoxitiately one hour of Charqing time is
quired tor each hour of Operaton. Mowever, 3
overnight charge Iis recommended. The
charger can be left on indefinitely without
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damaging the batteries. When finiahed. move
e battery charger switch to OFF ang discon-
nect trom the Side Pack Assembply.

The foilowing are special instructions feiative © ba-
tories which have bDeoen aliowed 10 comMpietely

discharge.

it has bDeen eetadiished that the above bDattery
recharging procedures may Not de suificient when the
operstor of the instrument Nas INacvertenty left the IN-
STR Switen ON for a penod of time without recharging
and aliowed the battery 10 compistely discharge.
When this happens and the adbove procedures fail to
recharge the bdattery, the following shouid be ac-
complished:

1)  Remove the battery from the instrument case.

2) Connect 10 any vanadie DC power supply.

3) Appty 40 voits at 1/2 amp maximum.

4) Observe the meter on the power supply fre-
quently and as 00N as the battery begins to
araw current, recuce the voitage on the power
suppty at a siow rate untll the meter reads ap-
proximatety 18 voita. NOTE: The time required
0 reach the 15 voit reading will depend on

degree of discharge.
5 Repeat steps a). b), ¢}, and d) above to continue
charging.

2.7.2 DCCHARGER

a) The optional DC charger is designed to both
charge the bcnory and to provide power for
U”—";‘ ' MO- ..""3"‘ ‘-.- 13 10 "Qn DC

. source, such as vehicie power.

= SSnnset (s 0O charger o272 10 the CONNeCctor
on the battery cover of the Side Pack’
Assembly. Plug the line cord Into the vehicle
cigarente lighter or Other power SOUrce connec-
tion.

¢} in mobiie applications. the DC charper is used
to supply vehicie power to the instrument.
Theretors, it may be ieft connected at all times.

2.8 CHARCOAL FILTERING

When it is desired tc preferentially remove the
heavier hydrocarpons, such as those assSociated with
automobdiie exnaust, gasoling, #tc., simply remove the
picxup fixture from the end of the prodbe and install the
optional charcoal filter assembdly.

This same charcoal filter assembly can be installed
directly into the Reacout Assembly by using the adapter
provided.

29 MOISTURE FILTERING

Filtering of moisture in the sampie is not normaily re~
qQuired. However, when moving in and out of bulildings in
cold weather, excessive condensation can form in the
lines and detector chamber. in this case, the charcoal
fitter acapter can be filled with a desiccant such as
“Drierite’” which will filter out the moisture contained in

the sampie.
SECTION3

SUMMARIZED OPERATING PROCEDURES
3.1 GENERAL

The procedures presented in this section are intend-
ed for use by personnel genereily famiilar with the
operation of the instrument. Section 2 presents the
comprenensive detaiied operating procedures.

it is assumed that, prior 1o start up the positions of :
switthes and valives are in shut Aown contiguration .
described in parsgraph 3.3.

3.2 START UP

a) Move PUMP Switch to ON and check dDatle
congition by moving the INSTR Switen to tr
BATT position.

D) Move INSTR Switch to ON and ailow five (
Minutes 1OF WaITM=Up.

¢) Set Alarmn Level Adjust Knob on back
Readout Assembdly to desired leve!.

d) Set CALIBRATE Switch t© X10 position, u:
CALISRATE Knobd and set meter to read 0.

o) Move PUMP Switch to ON position then plac
Instrument panet in vertical position and chec
SAMPLE FLOW RATE indication.

N Open the M2 TANK VALYE and the M2 SUPPL
VALVE.

8) Depress igniter Button unti! burner lights. C
not depress igniter Button for More than sIx (
seconas. (If bumer does nat ignite, let instn
ment run for several minutes and again attem

ignition.)

h) Use CALIBRATE Knod to ‘zero’ out ambie:
background. For maximurn sensitivity below
pom, set CALIBRATE Switch to X1 and reagju.
2000 ONn meter. TO avoid faise tlame-out alar
indication, set meter to 1 ppm with CALIBRAT
Knod and make differential readings tro
there.

13 SHUT DOWN
a) Cicse the H2 SUPPLY VALVE ang the M2 TAN
VALVE.
B) Move the INSTR Switch and PUMP Switen
OFF,
¢) instrument is now in shut down configuration.

SECTION 4

CALISRATION

4.1 GENERAL

The OVA is capabie of responding to nearly .
organic compounas. For preciss analyses it wiil !
necessary to calibrate the instrument with the specit
compound of interest. This is especially true t
materiasis containing elements other than carbon ar

hydrogen.

The instrument is factory calibrated to a methane
air stancard. However, it can De easily and rapic
ocalibrated © a veriety of organic compounds. A G4
SELECT control is incorporated on the instrument pan
which 8 used 10 88t the slectronic gain to a particut

organic compound.

internal  electronic adjustments are provided
calibrate and align the electronic circuits. There are fo
(4) such adjustments all located on the etectrony

board. One acjustment potentiomneter, R-38, is used

set the power supply voitage and I8 a one-time facto
adjustment. The remaining three adjustments, R-31,
32 and R-33 are used for setting the electronic amoliti.
gain for sach of the three (3) calibrate ranges. Access
the adjustments is accomplished Dy removing the |
strument from its case. Figure 4-1 indicates the locatic
ot the adjustments.
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4.2 ELECTRONIC ADJUSTMENTS
Primary calibrapon of tnis instrument |s accompiished
ot the ACIOry USING MEtNANEe in sir Sampie gases.

421 GAIN ADJUSTMENT

8) Pace instrument in norfmal operstion with
CALIBRATE Switch set to X10 anad GAS SELECT
CONtrol set 10 300.

b) Use the CALIBRATE ADJUST (zero) Knod and
agjust the meter reading 10 28r0.

c) (ntroduce s methane sampie of g known con-
cantration (near 100 ppm) ang adfjust tnmpot A=
32 on circuit board (see Figure &1 for location)
20 Nat Meter reads equivaient to the KnNown
samole.

@) This sets the instrument gain for methane with
the pane! mounted gan adjustment (GAS
SELECT) set at a reference numoer of 200.

o Tum ot H2 SUPPLY VALVE to put out flame.

422 BIASADJUSTMENT
2) Lasave CALIBRATE Switch on X10 position and
use CALIBRATE ADJUST (zero) Knoo 0 adjust
meter reading to 4 ppm.
D) Place CALIBRATE Switeh in X1 poeition and,
using trimpot R-J1 on circuit board, aciust
' meter reading to 4 ppm. (See Figure 41)
¢} Move CALIBRATE Switen 10 X10 position again.
Use CALIBRATE ADJUST (28r0) Knobd to agjust
meter 10 a reacing of 40 pom.
d) Move CALIBRATE Switen to X100 nosition and
use MMPot A33 on circuit board to adjust
' maeter reaging to 40 oom. .
® Move CALoRATE Switeh to X10 posttion and
use CALIBRATE ADJUST (zero) Knob to adjust
maeter reading t0 2er0.
N Unit is now daianced from range to range,
calidbrated to methane, and ready t0 be placed

FIGURE 4-1, LOCATION OF ELECTRONIC
ADJUSTMENTS

{Modet OVA-118 shown: location typical to OVA-128)
[

43 CALIBRATION TO OTHER ORGANIC VAPORS
4.3.1 SETTING GAS SELECT CONTROL (Span)

Primary caiibration of the instrument is accomoltisne
using a kKnown mixture of & SPECific organic vapor cor
pound. After he instrument is In operation and t*
“normal dackground’’ is ‘‘2eroed out’’, draw a samo
of the calibration gas intd the instrument. The GA
SELECT Knod on the panel is then used to snift i
reagout meter indication D correspond 1o the conce:
tration of the calibration gas mixture.

The instrument is then calibrated for the vapor mi-
being used. After this adjustment, the setting ¢
“digidiai’’ s read and recorded for that particul:

vapor compound. This exercise can be perform
a large variety of compounds and when desirin
& partculer compound the GAS SELECT contrr
to the predetermined setting for the com
Calibration on any one rangs automaticall
the other two ranges.

USING EMPMICAL DATA

Reiative response data may be ocbtained, which ca
then bDe used (o estimate concentrations of vanou
vapors. With the instrument calibrated (o methane, ot
tain the concentration reading for a calibraton samoi.
of the test vapor. The reiative responsae. in percent, Ic
that test vapor wouid then be the concentratior
read/concantration of the calibrated sampie X 100.

il

i
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4.3.3 PREPARATION OF CALIBRATION STANDARD:
4.3.3.1 COMMERCIAI. SAMPLFS

Commaercially svailabie standard samoies offer the
mESt CANYGiit ARD Tlisnia cetinratiam gyzamgpms To0
are recommencec for (he most precise analyses
Always remembder ' obtain the cyiinder with the
desired sampie and the ‘“‘baiance as air''. Samople
shouid be drawn from the cylinder into a coliaosed sam:
pie bag, then drawn from the bag by the instrument (¢
prevent a pressure or vacuum at the sampie iniet.

4.3.3.2 PURE GASEOUS SAMPLES

Obtain a large collapsibie sampie bag, preferadt
polyethylene such as a 40 galion trash can liner. Insert .
tube into the bag opening and tie shut around the tute.
The tuding shouid have a shut-off vaive or piug and be
suitable for connecting the OVA input tube. Determin:
the volume of the dag by approoriate means (l.e.. wet
test meter, dimensions of the Bag, etc.). Forty gallon
polyethyiene Bags provide a volume of approximatelv
140-180 iiters. For gas sampies, flush a 10 ¢ Nypoaermi:
syninge with the compound 10 be tested and then intec
8 10 ¢ sampie through the wall of the air-fliled bag. Im-
mediately after withdrawing the needie, cover the hoi~
with a ptece of plastic tape. Allcw 8 few minutes for th:
sampie to compietely diffuse hroughout the Bag. Agita
ton will ensure compiete diffusion. Connect the outiet
fube © the OVA and take a reading. To vent-
reveatadility of sampling techmaue. disconnect the dar
ang infect 3 second sample of the gas into the da,
without emptying. Since oniy 2 or 3 liters will have teen
reMoved, e overall volume change will be smail anr~
the instrument resding shouid now D8 twice that of



onginai. The concentration in pom (V/V) will be equal t©
the sampie size in ¢ divided Dy the voiume of the dag in
lters times 1000. For exampie, a 10 cC gas sampie when
placea in a 180 liter Dag will provide a sampie of §3 ppm,
i.@., 10 X 1000/160 equais 63 ppm.

4.3.3.3 GASEQUS AND LIQUID SAMPLES (Alternate
Methog)

Obtain & five (5) galion giass bottie and determine its
volume Dy Measunng the volume of water Neecsed o il
it (use of a 1000 mi gracuated cylinger, obtainadie from
scientific supply houses, i9 convenient). Ahother ap-
proach ‘s to weigh the empty dottie, flll it with water and
weigh sgain. The differencs between the two values is
the weight of water. By Muitiplying the weight of water
in pounds by 0.455, you oDtain the voiume of the bottle
in iiters. Empty the water out and aliow the bottie 1o dry.
Placs s one~fo0t piece of DIasSHC tLUDING in the flask to aid
In Mixing the vapors uniformiy with the air. The volume
of such a bottie shouid de adout 20 Uiters, which is 20,000
mi. it the volume were 20,000 mi, then & 2 ™t sampie of a
oas placed in the bottie would De equiveient to 200 mi
per 2 million mi or 100 pom (V/V). Use of a gas tight syr-
inge, readabdie in 0.01 mi, allows the preparation of mix-
tures in the 1 - 2 ppm range, which are sutficient for the
quantitative estimation of concentrations. A rubber
stopper is loosely fitted 10 the top of the bottie and the
needle of the synnge piaced inside the jug neck and the
stopper squeezed against the needie to decrsase
lsakage cdunng sampie introduction. inject the sampie
into the bottie and withdraw the needie without remow
g e LSRRI, FUl NG BOLSd IR LpH Gini cmRE U
pottie tor a tew minutes with sufficient vigor that the
plastic tuding In the DOHe Mhwves Bwuid W ZLNBLIe
good mixture of the vapors with the air. ‘

For liquid sampies. use of the following equation will
sllow the calculation of the number of microliters of

organic liquid needed to dbe piaced into the bottie to

make 100 ppm (V/V) of vapor.
V1 equats V2 X Mw /244D

V1 - Volume of liquid in microiiters needed to make
an air mixture ot 100 ppm (V/V)

V2 - Voiume of bottie in Hters

Mw - Molecuiar weight of substance

D - Density of substance

This procedure has the advantage that you
when all of the organic lQuic has
vOIuUMe Can be determined readily.

For liquid sampies, an aiternste
the use of a diffusion dilution

1§

4.4.1and 4.4.2,

4.4.1 HYDROCARBONS

in general, a hyarogen flame ionization detector
more sensttive for Nydrocardons than any other cilass
organc compounas. The rssponse of e OVA var
from compound t© compound, but gives excell
repeatadie resuits with all types of hyarocarbons: :.
saturated hygrocarvons (aikanes). unsaturat
hygrocaroons. . (alkenes and aikynes; anc aroms
hyarocaroons. .

The typical reistive response of various hydrocaroc
10 methane is a8 follows:

Compound Relative Response (perce:
Methane - 9 100 (reference)

Propene (7}

N-Dutane [ 2}

Ne-pentane 100

Ethylene (]

Acstylene 20

Berczene 150

Towens 120

Ethane 90

442 OTHER ORGANIC COMPOUNDS
Compounds conmaining oxygen, such as alcoho
sthers, sidehtydes, cardbolic acid and esters give
somewnat lower responsse than that observec !
hydrocarbons. This is particuiarly noticeabie with tho
compounds having a high ratio of oxygen to carp:
such as tound in the lower members of each ser
whieh heve aniv ane, 'wo or threa rarmonsg 'Vith O~
pounds containing highe? numMbaers of caroons, the
tact of tha axveen |8 diMiNIsiwds 10 suUcCh &N BXeni i
the responae is similar to that of the cofresponan

Nitrogen-containing compounds (i.e., amine
amides and nitriles) respond in a manner similar to tr
observed for oxygenated materiais. Halogenated co:
POUNGS AISC SHOW & lOwer relative responss as cor
pared with hydrocasroons. Materiais conwning !
frydarogen, Such as Carbon tetrachiorios, give the iowe
response; the presence of hydrogen in the compounr
resuits in higher relative responses. Thus, CHCIs give
& much higher response than coes CCTl. As in the oth.
cases, when the carbon o haiogen ratio is S:1
grester, the response will be simiiar to that observed
simpie hydrocarcons.

The typical reistive response of various compounc
10 methane is as follows:

Methane 100 (calibration sampi«
Ketones

ACSIONe [ ]

Methyi ethyi ketone 0

Methyl isobutyi ketons 100
Aloohois

Methy! aiconol 18

Byt =

isopropyt L

§
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The OVA has negiigible response o carton moncxide
and caroon cioxide which evidently, due (o their struc-
ture, do NOt Product appreciable ions in the detector
flame. Thus, other organic matenais may be analyzed in
the presence of CO ang COa.

10



SECTION S

SAFETY CONSIDERATIONS
5.1 GENERAL

The Modeis OVA-108, OVA-128 and OVA-138 have
been tested and certified dy Fectory Mutuali Research
Corporation (FM) as intringically sate for use in Class |,
Division 1, Groups A. 8. C & D hazardous stmospneres.
Similar foreign certifications have been obtained, In-
ciuding BASEEFA and Cercnar aporoval tor Qroup UC,
Temperature Class T4 on the Modeis OVA-108, OVA-128
and QVA-138, and equivaient approval from the
Japaneses Ministry of Labor for the Model OVA-128.
Special restrictions must be strictly adhered to, to en-
sure the certification is not invalidated By actions of
ODSTRNG Or S8rvice Personnel.

All flame IonZAtON NYSrocarton detectors are poten-
daily hazargous since they durn hydrogen (H2) or H2
mixtures in the detector cell. Mixtures of M2 and air are
flammabdie over a wide range of concentrations whether
an inert gas such as nitrogen (N2) is present or not.
Thersfore, the recommended precautions and pro-
cedures shouid be tollowed for maximurn safety. Safety
congiderations was a major factor in the ceeign of the
Organic Vapor Analyzer (OVA),

All connectors are of the permanent type as cpposed
10 quick disconnect. TO protect against external ignition
of flammable gas mixtures, the fiame detection
chamber has porous metal flame arrestors on the sam-
ple Input and the exnaust ports as well as on the H2 inlet
connector. The standard dattery pack and other circuits
7R Intar=aliv eq=temt LNnllew W an INIMASICANY Safe
lovel,

5.2 OPERATING, SERVICING AND MODIFYING

It is imperative that cperation and service procedures
gescrided in this manuai be caretully followed in oraer
to maintan the intrinsic safety which is built into the
OVA. No modification %0 the instrument is permissibie.
Therefore, component repilacement must be ac-
complished with the sEme tyDe pans.

8.3 ELECTRICAL PROTECTION

The 12V battery power supply circuit is current limited
to an imtninsically safte level. Fuses are not utilized ang
all current limiting resistors and other COMPONents
which are critical 10 the safety ocertification are on-
Capsuistec o prevent nadvertent replacement with
components of the wrong velue or specifieation. Under

NO cifcumstances shouid the encapsuistion be remMov-
od.

5.4 FUEL SUPPLY & TANK

The OVA tuei tank has & voiumne of 73 to 88 oc which,
when fliled to the maximum rated pressure of 2300 PSIQ,
hoids approximately 5/8 cubdic foot of gas. The fuel used
in the OVA ig pure hydrogen which can be readily pur-
chased in a highly pure form at nominal cost. The M2
anks used In the instrument are made from stainiess
steei, prooi-tested to 6,000 PSIG ang 100% production
tested t0 4,000 PSIG.

55 H2 FLOW RESTRICTORS

Hydrogen gas gains heat when expanding
therefore, shouid not be rapidly reieasec from a
pressure tank 0 & iow pressure environment.
reetrictors are incorporated in the H2 refilt fitting an
ummmmmmmmuwm
flow rate control system. in aoaition, a special
reatrictor is iIncorporated In the FILL/BLEED vaive o
hyorogen filling Nose assemodly. These precaut
limit the flow rate of the M2 to prevent ignition au
seit-heat from expansion.

S8 DETECTOR CHAMBER

The OVA has a smail flame ionization chamber cs
with sintered metal flame arrestors on both the ir
and output ports. The chamber is ruggedly construc
of teflon such that even it hightly expiosive mixture
H2 ana air are inadvenently created in the chamber
Ignited, the chamber wouid NOT rupture.

5.7 M2 FILLING AND EMPTYING OPERATIONS
Precautions should be taken aquring M2 filling or
fank emptying Operations t© ensure that there are
sources of ignition in the immediate area. Since the
strument tank st 2300 PSIG hoids onty 5/8 cu. it. of
the total quantity, if reiessed 1o the atmesphere, wo
be quickiy dliuted to a non-Hiammabie levei. There
however, the possibility of generating flammabie m
tures in the immediate vicinity of the instrument cur

the filling or emptying operations if norma! care is :
exercised.

.8 VENTING
The OVa case is vented 10 eitminate the possibility

rapping an expiosive mixturg of M2 ana air iINsi0e 1
case.

i
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SECTION 8

MAINTENANCE
8.1 GENERAL

This section cescribes the routine maintenance
schedule recommenced and provides procedures for
troudle shooting maifunctions or failures in the instru-
ment.

Appendix A" o this manual contains the assembly
drawings and associated parts list for the Side Pack
Assembdily and two major sutassembdlies: the Electronic
Component Assemdly and the Cylinder Assembdly.
These drawings and parts lists may be used for locating
and identifying components. Also Inciuded in Appendix
“A” is a schematic wiring dlagram showing intercon-
necting wiring between Major electronic assembilies
SN typicat signal ievels at Selected points on the cer-
tified instruments. The encicsed drawings and perts
lists are subject t1© Change wWithout notice and part
replacement on any ocertified instrument shouid be
verified 10 comply with the ‘‘no modifications permit-
ted'’ requirement.

Maintenance personnel should be thoroughly
famillar with instrument operation dbetore pertorm-
ing maintenances. it is essential that ail portions of
this manual relating to safety of operation, servicing
and maintenance, Inciuding Section §, be
thoroughiy understood. There ahouid be no poten-

Hai igniters or flame In the area wnen filling, emp:
Ing or PUrgIng the NySrogen system and the instr
ment shouid be tumed off.
Extreme care shouild be exercised to ensure t
required perts replacement is accomolisned wi
the same parts specified by Century. This

. especially necessary on the Moceis OVA-108, OV
128 and OVA-138 in orger that their certification !
use in NEZArcdous atmosoheres be mantainec. b

8.2 AOUTINE MAINTENANCE
Note that Figure §-1 is a flow diagram of the basic g:
hanciing system.

.21 FLTERS
8.2.1.1 PRIMARY FILTER

This filter i located behing the sampie iniet conne
tor (Fitting Assembly) on the Side Pack Assemply and
removed for cleaning by using & thin wall socket -
unscrew the Fitting Assembdiy. The filter cup, 'O nr
and loading spring will then come out as shown in tr
Side Pack Assembly drawing in Appendix *‘A'. Tr
porous stainiess filter cup can then de cieaned by biov
ing out or washing in & soivent. if a soivent is used, ca:
shouid be taken to ensure that all soivent is removed t
blowing out or heating the fiiter. Reassembdie in revers
order ensuring that the *'O" ring seal on the Fittir
Assembly is intact.

: .y
I Sismred Ny 8 ¢ Sepmiy Lew - Nigh |
’ Memi Pressure ladisaser Vaive Precesre  Pressurs |
I Tiame Reguiatay Re 1P {
| Arvestere e ]
My Tass |
l Capiliary Precssre |
l Restricrer 5 , |
I Labaunet Task :
l é D ".l " Rl {
I Ch ooy |
I Hydroges :
l » Sameie Feol Task {
I Refitt !
l Veive ]
|
| Sampie
Primary Tiew 2aw Fiiter and Flow |
| Piltee trtaenony Restrisrer |
| IREPAGK ABIT, Rea I
o Dt = =====z=-=—=z=rmsc=X =5—C
- _5 e |
| Sampie Neso b
UMBILICAL CORD o |
'
(]

FIGURE 6-1.

Flow Diagram - Gas Handling System



6.2.1.2 PARTICLE FILTERS

A partcie filter 18 located in each pickup fixture. One
of these fliters must de in the sample line whenever e
instrument is in use. The Modeia OVA-88 ang OVA-138
use & disposadie celiuicse filter which shouid be chang-
eod as often as reguired. The Modeis OVA-8, OVA-108,
CVA-118 and OVA-1Z8 use & porous metal filter which
can be repiaced or cleaned using the clesaning pro-
cagure in paragrapn 6.2.1.1.

6.21.3 MIXER/BURNER ASSEMELY FILTER

Angther porous metal particie filter is incorporated in
the Mixer/Bumer Assemdly which screws into the
Preamp Assemdly. See Side Pack Assembily drawing.
This filter is used as the sampie Mixer and iniet flame ar-
restor in the chamber. This fliter shouid not become
contarmnated under nofmal conditions but can be
cleaned or the assemoly repiaced (f necsesary.

Access 0 tig fiiter for outbut surface cleaning s
gained Dy UMy unscrewing tNe exnaust port from the
Preamp Assemdly without removing the instrument
from the case. The OVA-108, OVA-128 and OVA-138 in=-
struments requiIre removal of the safety cover pnor o
unscrewing the exnaust port. The Fiter Assemtly can
now be seen on the side of the chamber (Preamp
Agsembty) and can be scrapped or cleaned with a smait
wire brusf.

it filter replacement is required, install a new or fac-
tory reduilt Mixer/Bumer Assemdly. In severai OVA
modeis, this requires removal of the Preamp Assemoiy.

8.2.1.4 EXHAUST FLAME ARRESTOR

A S3TSL3 mewa T arrestor 1s.10Caten i e o3-
Raust port of the detector chamber (Preamp Assembly).
See Side Pack Assemdiy drawing. it acts as a parucie
fitter on the chamber outbut and restricts foreign matter
from entering the chamber. This fliter may be cieaned., if
required, By removing the exnaust port from the
Preamp Assembdly. The exhaust port is removed from
the dbottom of the case without case removal. Note that
the filter is cagtive 0 the exihaust port on the Models
QVA-108, QVA-128 and OVA-138. Clean the fliter with a
soivent or detergent but ensure that it is dry and any
soivent compietely baked out at 120°F before reinstail~
ing.

8.22 PICXUP FIXTURES 5

The pickup fixtures shouid be periodically
with an air NCSe and/or detergent water to eliminate
foreign particie matter. If a soivent is used, the fixture
shouid be subsequently cleaned with detergent and
baxed out at 120°F 0 eliminate any residual Rydrocar-
bons from the solvent.

8.2.3 SEAL MAINTENANCE - CYLINDER ASSEMBLY
8.2.3.1 H2TANK, M2 SUPPLY AND REFILL VALYVES
After some time, the teflon washers under eech vaive
pacKking nut can ‘‘coid flow’’ (Move with pressure) and
atlow hydrogen o lsax. Laakage can be determined by
using Leak-Tec, SN0OCO Or & 308D soiytion around the
vaive stems. This !eakage can usually be stopped by
ightening the compression nut (adapter) as outiined

14

beiow. See Side Pack Assembdly ana Cylinder Assemoily

arawings.

1) Remove instrument from the case Dy uniocking
the four (4) 1/4 turm fasteners on the canei ang
removing the exnhaust safety cover (if inciuced).
exnaust port and refill cap nut. 8e sure refiil
vaive |8 closed betfore removing rafill cap nut.
Remove the vaive knod screw and knoo.
Loosen the panei nut with 2 3/4°° wrencn.

The vaive compresasion nut is iocated just under

the panel. Tighten the compression nut—

usuaily not more than 1/4 tum.

This compresaion (s against soft material and oniy a

small amount of force is necessary 1 sufficienty

compress the teflon washers. If, after tightening,
leaktage still occurs. it wouid be aavisadie to
repiace the two tefion washers. as follows:

1) Orain hydrogen system siowiy and 10 the extent
NECOESAryY 10 WOrk on Me |eaking vaive(s).
Cbserve safety precautions (see Section 5).
There shouid be no potental igniters in the
area.

2 Disconnect the caoillary tube from the manifoia
at low pressure gaugQe (H2 Suoply Pressure).

3} Remove ail three (3) kKNOD screws and knoos.

4 Remove the three (3) panet nuts and wasners.

5) Garefully remove the tank assemoly from the
panel. NOTE: if OVA has GC Option installea,
the GC vaive assemoly must be lcosened or
removed in order to remove the tank assemoly
e T =Smgi.

§8) Remove the comoression nut on the vaive that
I3 NCK JORING Pruweny. Rewmnvs he tn Dy
unscrewing it from the vaive body. Observe the
sandwich of metai and tstion wasners ang note
their order. )

7 Visuaily check the Kei-F seat on the stem fo
cracks or foreign matenal. Wipe ciean, i
necessary, with a lint free cioth (no soivents o1
olis) and repiace If damaged.

8) Remove the washers and repiace the tetior
washers (the factory procedure is a light wipe
of rydrocarbon free siilcone grease).

9 Replacs the stem assemobly in the vaive body
and tighten lightty.

10) Push the washers down into the comopressior
area in the same order as noted uEonN removal.
Repiace the compr 2ssion nut and tighten snug-
ly.

11) Close the iow pressure vaive and fill the tan)

. Cheex vaives for leaxs. Tighten
again, if necsssary, and reassemoie the unit,

588

6.23.2 REFMLLER VALVE PACKING ADJUSTMENT

Adjustment for the vaive on the refiller can be mace
Dy iccsening the set screw with a 3/32°° hex kaey, so tha
the handie tums freely on the stem. Insert two (2) 3/32°
hex keys hirough the holes provided in the handie anc
tum untl they engage the holes in he cacking aZiuster,
Then tighten the packing by turning the handle.
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8.24 AIRSAMPLING SYSTEM MAINTENANCE
8,249 GENERAL

A potential prodiem associated with the OVA instn»
Tent is that ieaxs can deveiop in the air sampie pume-
ing system. These \aaks can result in either dilution or
'oss Of sampie, Causing low reading of vapor concentra-
0N and siow response time.

8.2.4.2 TESTING FOR LEAKS

The OVA's a re equipped with a flow gauge. which
Jrovides 8 method to check for air leaks. Assembie the
Niek i arane ealectend far 1en to the raagdout Assembdly
and then position the sidepach vertically so the floy
“syps Mmev he Ahearvad. Caver the end of the pickus
srope with your tinger and obsefve that the ball in the
flow gauge goes to the botiom, Indicating no air tiow (if
ball has sligit chatter while on bottom, this is accep-
iabie). Cover the center of the chamber exhaust port
with your thumd and agan observe the ball going to the
bottom. Another simpie check is 10 expose the pickup
prode 10 cigaretie smoke or a light vapor (butane) and
observe that the meter responds in approximately 1.5 -
20 seconds. It shouid be noted that siow rmeter
response mMay 8iso indicate a restriction in the air
sampiing system. :

8.24.3 LEAKISOLATION

Fatiure of the ball to go to the bottom when the inlet is
blocked ingicates a leak in the system between the pro-
De and the pump (nigt or the iniet check vaive. To isoime
the prodlem, remove pbarts, one at a ime, and again
bioek off the air inlet. Remove the Pickup Prode(s) and
cover the air iniet at the Resdout Assemdly. if the bail
Joes to the bottom, check that the “readout to probe'’
seal washer is in piace and repiace the probes, holding
them back against this seal while tightening the nut.
Aecheck, and if leakage is still presant, it is probabdly in
the prode (pickup fixture), which should be repaired or

repiasced.

If leakage is indicated as being past the readout han-
dis when the connection to the sidepack s tight,
disconnect the sampie {ine at the fItting on the swepeck

ang cover this inist with your finger. If the flow gauge

bail goes to the bottom. the problem shouid be a ieax in
the umbilical corg/ Reacout Assembly, wnich shouid De
investigated and repairec. There is aiso the DOssIbility
of a leaking check vaive in the pump which would not
show up on this test. It the laakage is not found in the
umbilical cord, it is most likety in the pump check vaive
which shouid be regeired or repiaced.

it the bail does not go to the dottom. the isak will be
either in the flow gauge or it's connecting tubIng.
Visuaily check that the tubing is connected anc |f so.
the filow gauge shouid be repaired or replaced. Check
he “O” ring iInswaliation in the sampie iniet connector
(Fting Assembty). : ¥

As an alternete approach, leaks on the iniet side of
the pump can de detected Dy using aicohoion a Q" Tip
and lightly swabbing the connections one at a time or Dy
airecting organic vapor or smoke at the potential
lsakage points and oGserving the meter response of
audibie alarm.

Leaks (beyond the pump) are easier to locate. as any
of the commerciaily svailadie ieak detection soiutions
can be used. Cover the exnaust port, which will place
the exnNaust System under Pressure, And check each
connection, one at a time. Repiace the teflon tuding or
Ompe the threaded connections with tefion joint tape.
Check the igniter and Mixer/Bumer Assembdly whaere
they screw into the detector, the high voitage terminal
screw on the side of the Mixer/Burner and exhaust port
itseit. if after these checks, the flow gauge dbail still will
not QO 1O the bottom with the exhaust biocked, the pro-
Dl 15 URGI) @ Banuy saitavs: HIBSA veivd Wi (N
pumg, which shouid be repaired or replaced.

828 CONTAMINATION CONTROL AND
MAINTENANCE

6.25.1 GENERAL

On occasion, the background reading of the OVA may
be relatively high unger normail ambient conaitions. Am-
bient background readings will vary somewnhat depen-
ding on the geoagraphical iocation where the instrument
is being used. However, the background reading nor-
mally shouid dbe in the range of 3 to § ppm as methane.
The acceptable backgroung reading cormsists of 1 to 1-
1/2 ppom of Methane which is present in the normal air
environment. in addition to the measurement of a nor-
mal methene background, there will normaily be 2 to 4
pom of equivalent methans background caused Dy ac-
coptadie levels of conamination in the hyarogen fue(
ang/or Byorogen fuel handling system resuiting in a
total equivelent methane reading of 3 to 5 ppm in clean
ale, %

it the background reading goes above Sppmtoéor 7
pom, this s normailly stil acceptable since any
messyurement is acditive to that background reading,
i.8., 2 ppm on 0p of S or 2 pem on top of 7 provides the
same differential reading, however, the |ower
background is cbvioustly desirable.

The background reading on the linear OVA's s
zerced out or nulled out-—even though in reality the
background still exists. The background reading on the



linaar OVA'S is Mmeasured Dy zeroing the meter with the
flame out and Noting the Meter indication after the lame
s on. However, on the loganthmic scaied OVA's the
background reading Is cbserved on the meter at al
times. THis is considered desiradiia since it assures the
operator that the instument s, (n fact, Cpersting pro-
pery. The Dacxground reading on the CVA’'S serves as
a low ‘ovel calibration poOInt since it doee represent the
measurement of ambient levels of methane In the air,
which &re extremely stabie and predictadie any pisce in
he worid.

The cause for a high background reading |s usuaily
associsted with comtamination n the hydrogen fuel
systam. This will, of course, cause a beckground
reading since tis is the function of the basic detector
‘0 Measure conamination entering the detector
chamber”. In aodition, contamination present in the
hygrogen wiil many times leave 3 small unodeervadie
depomt on the bumer face which can continue o
generate a Dacxground reading when the detector (s in
Operation and the burner assemoly (s heated.

Another possible cause of contaminstion is the mix-
or/bumer assembly when the cContamination |s racped
in the porous bronze sampie fliter. This ia not a commen
protiem and usually only happens when an unususily
nigh level of contaminant i drawn o the assemoly.
Another possidie cause of high background reading s
contamination someoiace in the air sampie line o the
detector. This is aisa uncommon But ¢an de the ource
ot the orodiem. .

NOTE
wva s L feluae e Whromatogrash Option in-
stalled can aiso have an indication ot high
DACKGrouNc ruated 9 SMLIBUON OF contamination
ot the activeted charcoal fiiter, which le in the line
during chromatograph analysis, or of the column
which i in the hydrogen line st all imes.

8.25.2 ANALYSIS AND CORRECTION

Prior to analyzing the probiem, the QVA shouid be
checked for proper electronic operation. Check
logarithmic instruments for proper Righ and low callbra»
don points and for proper gas selector operation (see
Section 4). On iogarithmic OVA'‘s, check Gas Selector
By turning t© 500 and observing the flame-out alarm
comes on as the Needie goes deiow 1 ppm. it shouid be
ensured that the instrument |s calibrated to methane as
referencad.

if, after checiting that the CVA is property calibrated,
the bacxground I8 stll higher than normal for amdient
conditions, the following procadure ahould be followed
1o isolate the cause of the prodiem.

1) Lat the GVA run for a period of tme (1S 0 30
minutes) and see if the dachground |evel
decresses a9 & function of tme. The
background couid Qo down and stay Jown as &
resuit of clearing line contamination witleh s
remaovabie simptly By the normas flow of air
through the sampie line.

Q Take a reading in & known, relatively ciean air
environment. Normally, outside air enviromn
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mant is clean enougn t1© assess Dy compans
whether the Dackground reaging is interna:

it the OVA inciudes the Gas Chromatograon ¢
ton, decress the Sampie inject vaive 3o that t
activated charcosl Is In the line ana otser
whether the background rescing goes dot
ang

out

oir heavier than a Cu If another activated ca
conl filter is sveilabie, this may de attached
the end of the prode (o ScTud the air 30 that
clean air sampie would dbe going 0 the dete
tor. The external acitvated charcoal can te u
ed on any Iinstrument, with or wtho
chromatograch, for providing a clean ar sar
pie tO a88888 Dackground level.

it background still stays up and cannot
reguced Dy any of the previous steos. tNe sat
ty cover (it included) and the exnaust port ¢
the detector chamber (Preamp Assemoly) ¢
the bottom of the case shouid be removed ar
e Mixer/Bumer Assemodiy scraped or brus:
od with a smal wire brusnhn. (Referenc
paragrach 8.2.1.3.) This will remove any sm:
auantitiaes 24 santeY, NeNL S lal 273 S0 OZ N
or/ Bumer Assambdly which couid De the sourc
of e CEERQIroUNd YEDUT. Al viwanng o
face of the bumer and tudbe, reciace the e
haust port and ssfety cover (if inciuceq) ar.
reignite the QVA. If contamination on th
burner face was the cause, the proplam snou’
be hnmediately resotved and the amdie
background will drop to an acceptadie level.

if the Background is stil present, placs you
finger cver the iniet of the prode sc as
recuce the flaw of air to the detector chamoe
Reducsed flow rate may de coserved either .
the sampie flow gauge Or can normaily b
obeerved by the sound of the oump motor.

it the bdackground drops Immeciately
the reduced flow of air o th.

the verious parts of the sampie flow iline sw
a8 pickup prodes, umbdilical cord to the instre
ment, ote., $houig be investigated by the pro
coss of elimination t© see il the contaminati
can be isoiated. ]

Sericus contamination in the air samoie line 12
vory uncommon. However, it very large doses
of very heavy compounds are samoled, there

a possidility of & residual contamination wht
wouia eventuaily clesr itsel! out dut may taxe a
consideradie peried of time. A typical cause for
the high background from the sample line is

L !

!
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conaminated Mixer/Bumer Assemdly. See
peragraph (4) above for cleaning procedurs. If
heavy conmamination of the Mixer/Bumer is still
ingdicated by a high background, repiace the
Mixer/Burner Assemoly. in severat OVA
models. this will require removal of the Presmp
Assemdly. The oid Mixer/Bumer Assembdily
shouid de either ciscarded Or returned o the
factory for cieaning and rebuillding.

8) In the event there is contamination in the pump
or other intemal parts of the aampie flow lines
which cannot be removed, the sampie flow
components wouid have to be disassembied
and cieaned. This is normaily a factory type
operstion. However, the COMpPonents such as
me bump can be repiaced In the fleid along with
any conamMinated UDING in the sampie lines.

9 High bacxground resdings on OVA's which in-

the charcoal in the charcoal fllter mountad on
the panei of the instrument is contaminated or
saturated, contaminated sir wouid be supplied
to the cdetector and raise the ambient level
background. To check for this, the charcosi
filter cartridge can be removed from the panel
and either a bypass tube put between the two
connectors or the charcoal can be removed
from tne charcoal cartridge and the cartridge
rafilar with clean activsics cheecoal This
wouid determine if the charcoal was the source
af tng DACKPIOUNG TBMIING. it = poneibie that an
apparent high background reading couid be
cue to contamination in the column that is on
the instrument. This background couid be
caused by compounds that are siowly eluting
from a coiumn which has Dbecome &con-
taminated. The easisst way to check for column
conamination is 1o repiace the column with a
kNOwn ciean column or a short empty piece of
column tuding and see if the high background
reading orops.

10) Iif all the above steps do not correct the high
bacxground probiem, the cause will normally
be contamination in the ydrogen fuel system.

Contamination in the hydrogen fuel system is usually
the direct resuit of contamingtion n he hydrogen Oas
used or contamination introduced during the filling
operation. Filling hose comaminstion can be caused by
st1oNng the hose in & CONMAMINEtsd area.

To remove contamination from the hydrogen fuel
system, it shouid be purged with hydrogen. Effective
purging of the hydrogen system ia accomplished by
disconnecting the capiilary tube fitting which attachee
on to the manifoid block which has the Ow presswe
gauge (M2 Supply Pressure Gauge and M2 Suoply
Vaive). This disconnects the capillary tubing from the
hydrogen line so that hydrogen may be purged at a
reasoniadie rate from ihe tank assembtly through the
reguiators, gauges and vaives. After disconnecting the
capiliary, the hydrogen tank can be filled in the normal

manner. The tank vaive and M2 suppiy vaive can then ¢
opened which will bleed the hydrogen from the tar
through the M2 tuel system purging out the conamin.
tion which is in vapor form. There (s the possiditity th.
contaminstion Nas been INtroduced Into the hydroge
fuel system which is not reedily purged out by tr
hycrogen gas but this is unilksty. After purging we
claan hydrogen, aporoximatsly two or three times. tr
capillary twbe should be reconnecied ana tr
background again checked. Five or ten minutes shou:
Do aliowesd DEfOre 888083iINg the BDackground reasin:
since contaminated hydrogen may still have deen tra
ped in the capiliary tube.

¥ ancther tank assembdly in & cisan Instrument
availabie, the fuel system from the clean instrument &z
be connecisd t0 the contaminated instrument to a
solutely verify that it is or s not in the hydrogen fu
supply system. The interconnection shouild be made
the capiliary tube of the contaminated instrument.

628 FUSE REPLACEMENT

This paragraph appiies onily 10 the standard (no
certified) OVA's. There are two (2) cvericad fuses i
corporated in the Battery Pack Assembdly, one is 8 JA(
1 AMP Sio-810 In the power line 1© the pump and ignit
and the other a 3AG-1/4 AMP in the power line to tt
olectronics. Both fuses foilow the current limitir
resistors which provide primary short circuit protectio
However, in the event of an excessive overicad, tr
fuses will apen and prevent overneating of the curre
limiting resistors. it shauld be pointed out that the
AMP Sio-Bio fuse will Blow in approximataly 8 to
seconas it the igniter switenh is Kdpi Gepressed. Norm
ignition shouid take piace In not more than 6 seconc
Theretore, 0O NOt Aepress igniter button for more thar
seconds. if ignition does nNOt oceur, wait 1 to 2 minut
and try again. It the required 1 AMP Sio-Blo tuse cann
be readily odbtained, repiace temporarily with a 3 AMF
AG stangard fuse.

a3 TROUBLE SHOOTING

Tabie 6-1 presents a summary of recommended fie
troudie shooting procedures. if necessary, the insir
ment can be sasily removed from the case by uniocki:
the four (4) 1/4 tum fastenars on the pane! face &
removing the refil cap and exhaust port. The batte
pack is removed Dy taking out the four (4) screws on t
panel and disconnecting the power connNector at t
battery pack.

[ W] EACTORY MAINTENANCE

To ensure continuous troubie-free operation, Cantt
recommends 8 periodic factory maintenancs, overns
and recalibration. The recommended scheduie is eve
six (6) to nine (9) months. This Maintenance program .
ciudes replacement of plastic seais and parts as !
Quired, pump overnaul, Motor check, New batterie
sampie line cleaning, M2 leak check, recalibratic
repiacement of plastic hose as reauired, and detail:
examinstion of the unit for any other requir
maintenance and repair.



The recommended procedure for maintenance and
repair beyond the scope of this manual is o send the
cOMDINt® instrument or subassemdly o the Cantury
factory for repairs. The sssembiies will De handied ex-
peditiousty for rapid turm-around.

as FELD MAINTENANCE

Although not recommended, where field
maintenancs beyond that deecribed herein is con-
sidered essental. the sssembly drawings, parts lists
and schematics in Appendix “°A’* will be of assistancs.

(%] RECOMMENDED SPARES

Cantury does not recommend that spares be main-
tained for its Instruments. However, i the instrument s
0 de used In & remote area or SPAred are cesired for
other reasons, the followmng list shouid be vsed as a
guide.

RECOMMENDED SPARES

Recommended ancity

NOTEZ: Unit quantity is each unless otharwise notsd.
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Standard Aporoved
Item | Description Paze No. 38 | S8 1T 08| 128 138
1 Ianiter $10027-1 2 2 2 l
4 | lignicsr : 3l046i=L B N el S R
- I R e ¥ - Jiuuvi=3 (lU/DBKG.) R dLg ol i =01 T S . o N TS
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Low sample flow rale on flow Indicalos.
Nominally 2 uniis on llow gauge. (Gee also §
below and refer to paragraph 6.2.4)

-

L ) e W

TRAOUBLE SHOOTING PROCEDURNE

a) Check primary filter In shiepsck and particle
iters In the pickup asseml ly. -

b) Determine assembly containirg resiriclion by
process of eliminsiion, (e, remove probe,
temove Readoutl Assembly, iemove primary
filer, ofc.

c) il the restriclion Is In the Cide 2ack Assembly,
lurther isolate by disconectng the sample
liow fubing at various poin's, l.«., pump output,
chamber input, efc. ;

Nofe: The inherenl restrict ons due lo length of
sample Wne, fleame armres’'ors, eic., must be
taken into account when fr uble: shooting.

REMEDY
Replace or clean lilter if clogged. (6ee paragiaph 8.2 1)

invesligale the assembly containing this restriction to
determine cause of blockage. Clean or replace as so-
quired.

i In the deteclor chamber, remove and clean of replace
porous metal llame arrestors. H pump ls found to be the
problem, remove and clean or replace.

H2 flame will not light. (See also 8 below)

(1o

@) Check ssmple flow rate (e0 1 al)ove).

b) Check ignller by removing the chamber ex-
haust port and obaerving it o glcw when the 1G-
NITE Bulion Is depressed.

©) Check for raled H2 Supply >res:iure. (Listed on
calibration plate on pump b ackot.)

d) Check H2 fow rsle by obsurving the PSB!
decrease In pressure on e H2 Tank Pressure
geuge. The flow rate should bu about 130 P8I
decrease in pressusre peor hour. (Approximately
12 cc/min. at detector.)

On instruments with GC Opltion, disccnnect col-
umn and measure H2 flow rale with a bubble
meoter.

@) Check all H2 plumbing jolrits ‘or leaks using
sosp bubble solution. Also. shrutl off all vaives
snd note pressure decay cn H? lank gauge. i
should be less than 350 PSICI pe: hour.

) Check to see Il H2 supply rysiam ls lrozen up
by teking unit Into a werm o' 68.

i sample fow rate s low, lollow procedure 1 above.

it igniter does not Ngt up, replace the plug. If igniter
stifl does not lght, check the ballery and wiring.

M low, semovye battery pack end adjust to proper level by
uming the allen wrench sdjusiment on (he low

pressure regulator cap.

The normal cause for H2 Row restriction would be 8
blocked or perilaily bloched capiliary lube. if low tate is
marginally low, sttemgpd lo compensatle by incressing
the H2 Supply Pressure by one-hall or one PSL. if flow
sate cannol be compensaled fos, replace caplifary tub-
ing.

Repals leaking joint.

¥ there s molsture in the H2 aupply system and the unil
must be operaled In sublreezing lemperatures, purge
the H2 eystem with diy N2 and ensure the H2 gas used
ls dsy.

=



h)

Remove exhsusl pdn and check lor contamina-
tlon. (See Figuie 8-2.)

Check spacing belweun colleciing electrode
and burner tip. Spacing ehculd be 0.1 10 0.15 In-
ches.

i the chambaer is dirly, clean wilth elhyl sicohol and o
by sunning pump for approximately 16 minutes. i |
luet jel s misaligned, ensurs the porous melsl Heme »
1esla¢ ls prapasly seated.

Adjust by screwing Mixesr/Burnes Assembly In or o
This spacing problem ashould only occur ali
fesssombling & Mixer/Burner Assembly 10 a Pream
Assaembly.

H2 tlame lights bul will nol slay lighted

Follow proceduras 2 (e, (c). (d). (e), (g} and (h)
sbove. Also reles (0 8 bélow.

Flame-out alarm will nol go on when H2 Game s
oul

d

v

Check Instrument callival’un selling snd QAS
SELEGT conlrol setling. Reler 10 paragraphs
2.3.1.2and2.3.2.

Remove exhausl poirt end check for leskege
curtent path in chamber (ps dbably moisiure of
dint ln chamber).

il above procedures d> nct resoive the pio-
biem, the probable caiise is a maifuncilon in
the preamp or powes bo ird s ssemblies.

Check volume control kiob I tlurned up.

Resdjust as required to pioper setting. Nole thal o
linear OVA's the flame-oul alarm Is actuated when th
meler reading goes below zero. On logasithmic OVA'y
the stlarm la aciuated when the signal level goes balow
ppm methane or equivalent.

Clean contamination and/or molsiure lrom the chambae

using a swab and sicohol, dry chamhes by runnin,
pump los approrimalely 16 minutes.

Relurn preamp chamber or power board assembly
the laciory los repals.

Adjust los deslred volume.

False liame-out alasm. (Applies (o inear OVA’s)

Flame-oul alarm s actuated on linear in-
siruments when signal goes below eleclronic
zero (evenihough Name is still on). This can be
due 1o Inaccurate Inital asiling, dillt or a
decrease In amblent concentration. Verlly i
this Is the problem by zorolny meler with Hame
out and reigniting. {(See paregraph 2.3.2)

When using the X1 range, adjust metes (0 | ppm rathes
than 2e10. 8ee paragraph 2.3.2. Be swie lnstrument has
been ze/oed o ‘‘lowesl expecied amblent backgraund
lovel’.

Glow response lime, lLe., lime (0 oblain
response alter sample is applied o Inpul.
{Reler 10 paragraph 6.2.4)

b)

Check {0 ensure thal piobe i) firmly seated on
the subber seal in the seadioul assembly.

Check sample llow rate per procedure 1 above.

Reaseat by hoiding the probe fismly agsinst the rubber
seal and then lock in posiiion wilth the knuiled locking
nul.

Sea § above.



7) Slow recovery lime, |.e., (oo long a lime for the
reading 0 get back (o amblent sliter exposwe
1o s high concentration ol organic vapor.

2

8)

Thie pro:blary s normally caused by contamine-
tion In 179 snmple input line, requiring pumping
lor a lcng jeslod lo gel the system clean of
vapors ugain. Charcoal in the lines would be the
worsl t/pe >l conlamination. isolate lhrough
the pro+.ess »f elimination. (Ses 1 (b)).

Check f.ame chamber for contamination.

Cleaan or replace contaminated sample line osr asa:
s toquired.

Clean as required.

8) Ambient background reading in clean environ-
ment is 100 high. (Reler to paragiaph 6.2.6)

b)

An ambl nt t-ackground reading can be caused
by hydec cart ons In the H2 fuet supply system.
Place lirger rver sample probe lube restiicling
sample 'ow and i mater indication does not go
down sl nill :anlly the contamination ls pro-
bably inhe |2 tuel.

An ambli snt & sckground reading can be caused
by a residue of sample, buliding up on the face
of the sa nple. inlet lilter. i the tesl in 8 (a) sbove
produce’, a lurge diop In reading, this Is usually
the causoe.

An ambisnt dackground reading can also be
caused oy hydrocarbon contamination in the
sample '‘npul system. The most lkely cause
would be s contaminant absorbed or condens-
od ln the sample line.

Nole: it shouild be emphasized ihal running the
instrument tands 1o keep down the bulidup of
bachgrovnd vapars. Therelore, run the uni
wheneaver possible and store it with the carry-
ing case Hpen in clean alr.

Use & higher grade of hydiocarbon fies hydso
Check flor contaminated fitings on Hiling
assembly.

Remove the exhaust port (it Is nol necessary lo res
Insttumen| lrom case), use small wire bruah lion
tool kil or a knile blade and lightly scrub susface of
ple inlet filter.

Clean and/or replace the sample inpul lines. Nor:
the lines will clear up with sulficient running.

9 Pump will not run

Check t AMP Slo-Blo fuse on the battery pack
coves. NOTE. Certified OVA's do nol have
luses.

Replace luse. IMPORTANT: Nole that fuse is a Slo
type. i fuse continuet to blow when ignlier swiic
closed, check ignlters for short clicull. if ignlier is not
problem, there is a short in the wliing or pump mo
Retum OVA to factory of authorized repalr (acllily.

10) No power (0 electronics but pump runs

Check 1/-1 AMP fuse on the ballery pack cover.
NOTE: Cetilfied OVA’s do not have fuses.

Replace fuse. if fuse conlinues to blow, there Is a s}
in the efectionics assembly. Relurn OVA (0 laclor)
authoilzed repals lacliity.

11) No power (o pump or electronice.

—

Place ballery on charger and see Il power ls
then avaliable Rechaige In a non-hazerdous
area only.

il power s avallable, batlery pack Is dead or op
Recharge ballery pack. Il still defective, replace ball

nack Ralarance narsaranh 2 7



SECTION7
OPTIONAL ACCESSOMES
71 GAS CHROMATOGRAPH (GC) OPTION
731 INTRODUCTION

T™e Ceontury Portatie Orgenic Vapor Analyzsrs
(OVA's), when used as described in the previous sec-
tions of this manual, are very etfficient and accurate in-
dicators of total organic cOMPoUNd CONCENTTRLIONS ON &
continuous sampiing basis for a pertod of eignt (5) hours
minimum and with & response time of one t© two
seconds. Mowever, in areas where Mixtures of organic
vapors are present, it often becomes necessary ©
determine the reiative concentration of the components
and/or to make quantitxtive analysis of specific com-
pounas. a

To provide this additional capability, a buil-in gas
chromatograph (GC) system has been sdded e an 0P~
tion to the OVA series of instruments. See Figure 7-1-1
for the ‘ocation of the major components and controls
associated with the GC Option. When the GC Option is
used g8 gescribed in this section, the capability of the
OVA will inciude both qualitative and on-the-epot quan-
titstive analysis of specific cComponents presernt In the
ambient environment. The Strip Chan Recorder option,
which is used with the GC Option, is described
separately in paragraph 7.2
This section ls appiicadie only 1o OVA's with the op-
tional gas chromatograph system. it is recommended
that this entire section be read, along with the cor-
rgesnncing sasiigins of .c:a.:.;Op-rmnumm
Manual, prior to operating the instrument.

7.1.2 DESCRIFTION AND LEADING PARTICULARS
7.1.21 GENERAL

thnmacomtonhlmonuc.mryOVA

the OVA will have two modes of operation. The first

moce is the measurernent of total organic vapors in the
same Mmanner as deecribed In the basic operating
manual for the OVA instrument. This mode is referred to
as the ‘‘Survey Mode''. The OVA will be in the **Survey
Mode'’ of operation whenever the Sampie Inject Vaive
is in e “‘out’’ position.

The second mode of operation is called the “GC
Mode''. The OVA is in this mode of operation any time a

compiete, comprehensive discussion of gas
chromatography theory, column selection and data
anatysis is beyond the s0o0pe of this manual.

1t shouid be pointed out that the GC Option was
designed to extend the cspadilities of the Cantury OVA
a8 a fleid type instrument. A *‘fleid type’’ Instrument as
used herein is defined as a fully portadie., seff-
contained Insrument capabie of making direct on-eite
anaiysis of organic vapors in aif. The OVA with GC Op-
tion can be utilized for many types of anaiysis in the out-
door or Indoor ambient environment or for specific

laboratory type analysis. The OVA was not designed *
COMpets with the research or process type ga
chromstograph but o compliment these instruments ¢
eliminate their need in fleid type applications.

This manual is iINtended 1o Provide an cperaror wit
sufficient informaetion to operate and maintan the Car
tury insttument. Century further publishes Applic:
tion/Technical Notes to assist the COSrators In appiyn
the instrument to actual fleld monitoring situations. Th
critena for the design of the GC Option was the same »
the basic OVA, thet is, simplicity, ease of operatior
high reiiability, fleld ruggedness and minimizec poter

7.12.2 PRINCIPLE OF OPERATION
a) GENERAL
For those not specificaily trained or familis
with gas chwomatography, the technqu
empioyed in the OVA guring GC Moce ooera
ton is basicaily a separation ot components 1.
4 sampie gas contacted with the matenal in
column. When non=interference can be achiev
ed, each component of the sample mixtur
olutas from the column singty into the flam:
ionization detector chamber 10 provide its ow!
Measuradie response on the meter an:
recorser. When used as directed in thi:
manuai, the GC Option can drasticatly recuct
and In most cases eliminate the need fc
sladborate gradb sampie and laboratory anaiys..
1OZNNICLes M 5 LN Yord wair we MBUE ON
the-epot at the point of interest.
All flame ‘(onuativie vewZir T, par
chromatograpiis require certain elements 1o
- their operation. These elements inciuge thres
flow reguiated gas supplies as follows: 1) A car
ner gas (normaily nitrogen or helium) «
transpont the sampie through the columns: 2
HMydrogen gas for operation of -the FID; 3) ¢
clean air or oxygen supply 10 Support compus-
tion of the FID. in addition. a method tar imjec
ting 2 known voiume of sampie air (aliguot) tc
be analyzed is required. .
in stancard gas chromatographs these three (3
flow reguiated gases are individually suppliec
from pressurtzed cylinders equipoed with
reguisors and flow control appearatus. The Can
tury GC systam differs in that the hyarogen (2.
fuel for the FID is aleo used as the carmier gas
The ciean air supply is simply the normal an
sample pumped to the FD. But, during GC
analysia, the air is scrubbed In a charcoal filter
10 provide a cisan air supply. The end resutt s
that no additional gas supplies are required tc
adast the GC Option t© the besic OVA instru-
ment.
A vaiving arrangement is incorporated to pro-
vide a method 10r transtering a fixed voiume of
. the air normally being pumped to the FID In the
Survey Mode into the GC system for analysis.
The sampie air injected into the GC system s
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e SUMe SAMpie being anaiyzed by the OVA for
. Therefore

ton of the sampie prior to injecting it into the
GC system. This cperating festure is inveiuable
in fleid work where the environment is can-
tnually changing and where weaiuadie GC
anasysis time must be expended only on the
sampies of concem.

SAMPLE FLOW

Fgure 7-1-2 is a flow diagram illustrating the
flow paths of the hydrogen (M) fuel, sample air

Biock O of Figure 7-1-2 [liustrates the flow paths
with the Sampie Inject Yaive in the *°*out’’ posk
ton wich leaves the QVA in the Survey Mode.
With this vaive in the *‘out’’ position, the OVA
will function in its normal manner &8 & totl
Organic vapor analyzer.

Blocx C of Figure 7-1-2 lllustrates the flow pams
after the Sampie inject Vaive is moved to the
“1n’* pesition to initiate the GC Mode. It can be
octserved that the hydrogen flow path is now
through the sampie locop which enables the
hydrogen {0 sweep the air sampie from the 00D
and carry it through the GC column. It can aiso
be observed that the sampie air going to the FID
Mshesr la nCw TCUtHC LYrRUCR. the activearas
cnarcoal filter where essentaily el organic
YApOr COntaMuheuGh: I3 removed from e oo
The activated charcoai fliter will effectively ad-
20D MOst Organic vapors with the excaption of
methane and ethane. The functions of the Sam-
pie inject Vaive are, therefore, to transter a fix-
od voiume sampie of the air being monitored in-
to the hydrogen stream and to reroute the sam-
pie air suppty through a fliter (scruober).

The Backfliush Vaive has no prepositioning re-
quirement to function, it can be In either the
“in’’ or “out’’ position at the time a sampie is
injected into the GC systam for analysis. The
Backfiush Vaive simply reverses the direction
of the hydrogen flow twough the GC column. It
the Backfiysh Vaive is in the "out’’ position
during sampie injection and analywnig, it is simp-
ly moved to the “in’* pou:tion when
backflushing is desired or vice versa. See
biocks A and B of Figure 7-1-2,

1t shouid be noted in Figure 7-1-2 that frydrogen
is aiways flowing through the column and onto
the FD detector and that the sampie air supply
Is atways flowing 1o the FD detector to provide
oxygen for the hydrogen flame regardiess ot
the operating mode.

The recommended M2 flow rate (s 12 ce/min. for
proper M0 cperstion and as a standard flow
rate for generating GC reference/caiibration

data. This M2 flow rate is adjusted by varyinc
the H3-8uopily Pressure, which is the nydroger
pressure st the input of the flow contre
capiliary tube of the OVA. The pressure :
changed by agjusting the set screw in the bon
net of the low dressure reguiator, accessibie b
removing the dattery pack from the instrumen
panel. To monttor the M2 flow rate. connect &
bubbie meter 10 an ena of he GC column wnicr
has been disconnectsd from the panei fitting
ang move the 8ackfiush Vaive 30 that hydroge:
is flowing out of the coliumn. Primary M2 flow
controt is accompiished Ly the capiliary tube o
the OVA, However, the flow restriction of a8 GC
colurmn will aiso sffect the H2 flow rate and thr
offect will vary with column length, type ©
packing and packing methods. The nominal .
Suppty Pressure is around 10 PSIG andg the
Dressure arog across a typical 24 incn long cor
WA packed with 30/80 mesn matenal s ap
praximately 1 o 1.5 PSIG. Normally, whenthe
M2 flow rate is set &t 12 ce/Min. with a Cantur
sandard 24 inch long column, no adjustmer
nesds 1 DO Made wnen usiNg columns fron
thwee (3) inches 1 four (4) feet iong. Longer coi
wnns May require H2 flow adjustment for prc
por operation. Adjustment wouia be required
and when precisely controlied analys:s was be
ing conducted or wnen the hydrogen fiow wa:
to0 iow to keep the ffame durming.
The sampie air flow in the OVA ia not adjustad:
anNd I8 NOMYNastY 1.0 iiter: Minuta. TG fiow
rate shouid remain reiatively constant. A Sam
e Fiaw Gauge is provided on the OVA panet t
monitor the sampie flow rate. (NOTE: Pan.
gauge is not calibrated In LPM.) Whaen the Sarr
ple Inject Vaive is in the “‘In’* position. ther
may DO a siight iIncrease or decrease n samp!
aie flow rate (0 to 15%). This change will norma
ly not affect operation of the instrument as ion
a8 the flow rate is consistent from anaiysis
analysis. Basicaily, if the samole air flow rate .
consistent between calibration and end usagt
there will be suitadie precision in tn
MAsSUreMmaents.
GC ANALYSIS
1) Sampie injection
when the Sampie inject Vaive is deoress
od, the smail volume of the iNout air SAmMoi
which {8 in the sampie loop is imected int
the hyarogen stream which (ransports th
sampie through the column for separatio:
of its components and on to the flams
chamber for analysis. This smail volume ¢
injected sampie is. therefore. quaiitative
anaiyzed based on the retention time of the
Individual components of that SAmMOIe whije
passing through the column. Quantitativ
anatysis can then De accompiished by pes
heignt or peak ares anaiysis methoas.
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2) The Column

The column consists of tUdING packed with
a matenal which physicaily interacts with
the organic vapors in the air sampie in &
manner which siows down the passage of
the vapors through the column. Since the
packing material has a gifferent attraction
for each individual Organic SUDSIANCS, sach

tmining benzene and toluene is iInjected on-
10 the column CONAINING aPPTOPriate pack-
ing materiai. As lilustrated in Figure 7-1-3, a
portion of the benzene and toluene are ad-

distance, and since benzene will have less
affinity than goes toluense, it will be moved
VDY) e Swrddices vt ® SBBZ) e o
‘separation of these two components takes
PIBGCY Mii misZiss MPELiNE Lie Geiesiar at
the exit of the column first.

[— BENZEINE & TOLUINE

/—cowml

?
13

As each organic substance has a unique
teraction with the column pecxing mater
the tme that the substancs is retainec
the column is ais0 unique and 1t
charactenstic of that perticular suostan
The ‘“retention time' (RT) is pnma

the iength of the cotumn, the fiow rate
the Carrying the mixture througn
the temperature range of

I
2

veriadies are controiied,
can be used to laen
componentas In a mxtL
these vanabdies. it Is usw
t0 estadiisn retention times
Dy making a test with
of interest or to refer
time cata chars prepared
for that specitic instrument.
Canes where retention timaes of
components are too ciose together fc
000d analysis, an adjustment in one
more of the cperating variadbies will efte-
sufficient difference in retention times
enable meaningtui analysis.
Quantitative Anaiysis
The response of the detector 10 any ¢
sensene sfter it has beern gaszrere  pwv
coiumn is propontional to the guantit
CT3amC matenal passing hrouas
detector at any given time. Mowever. s

I

g_ 070 S
T ET T
canim— : .:‘/ g

PICTORIAL SEPARATION OF BENZEINE AND TOLUINE - "A” AT BEOINNING OF
SEPARATION; “B” DURING SEPARATION: “C" BENZIHE Had aLACADT Fassal
THE DETZCTOR AND IS RECORDED. TOLUENE (DOTTED LINES) WILL AFPELAR

ON KECORDER AS !T PASSES THE DETEZCTOR.

FIGURE 7-1-3, TYPICAL éOLUMN SEPARATION SEQUENCE

o=

Al Sm e *

i



.....

not ail of the separaied components elute
from the column & the same inswmant, but
Vanes from iow 10 & Maximum and then fails
0 ambient again, it s necsssary (0 have a
means to Messure the total amount of the

reverse the flow of the camer gas
nm'mmmuwﬂw

men., 12 I2 Simdlv vCtrtd Ly sidte”
position it was in during GC anaiysis. The
Bacifiusn Vaive snouid bew &auaied -
mediately sfter the peak of the last com-
pound of interest eiutes. Figure 7-1-2 ik
lustrates the functions of the Sackfiush
Vaive.

n the Century GC system, the backfiush is
*“to the detector’. This is possibie due to
the fact that the carrier gas and detector
fuei are one ir the same, l.e., hydarogen.
The backfiush function, therefore, provides

g
]
§
|
§
3
i
i

detector response has retumed to
baseline. The tme required for the
bacxfiush is usuaily 1.2 19 1.3 imes the GC

Survey 10 GC Modae nteriace

There is an inherent agvantage t© Ine
tegrating the GC system t0 the basic tot
Crganic Vapor Analyzer (QVA), The OVA

which provides the operstor with in-
teiligence of what he is injecting into the
GC system. He can then use thus infarma-
ion (0 predict anad verify the peaxs that
resuit during the GC analysis, inctuding the
beckflush peak.

This feature compietely eliminates exoen-
ding valuabie GC anaiysis ime whaere there
is no contamination concentrations of con-
carn (comparadie o taking noise
measurements n Quiet comers). This
“front end*’ inteiligencs aiso enabies the
OperEtor (0 select the most appropriate
location 0 conduct an analysis. which is
normaily the area of highest concentration.

7.1.3 CPERATING PAOCCEDURES

7.1.3.1 GENERAL

+ The Gas Chromatograph (GC) Qotion is a sucpiemen-
tary system which is built into the OVA instrument gur-
ing manufacture. This system provides an aaditional
gas anatysis (GC Mode) of operation
which can De initiated at any time qunng a survey by
SiMmply depressing the Sampie Inect Vaive. After com-
pietion of the analysis and backfiush operations. the
Sampie inject Valve is puiled out and the survey con-
tinued or another sampie injectad. Note that wnen the
Sampie inject Vaive is in the out (Survey Mode) position
the OVA coerates in . the same manner as a stancara
QVA which does not incorporate the GC Qptian.

7.4.2.2 2232STeM CONTROLS AND COMPONENTS
Refer to Figure 7-1-1 for a view of the four (4) basic

CeNtTIS s Sy8l@vTh LuinuONwmne PrOvided in the GC

Option. Tadbie 7-1-1 deiow describes their functions.

TABLE 7-1-1

1) Sampie inject Vaive - This 2 position vaive
(ahown schematicaily in Figure 7-1-2) is used to
select either Survey Mode (vaive out) or GC
Mode (vaive in).

2 Bacxfiush Vaive - This 2 position vaive (shown
schematicaily in Figure 7-1-2) is used 10 reverse
the flow of H2 througn the column to:

a) Backflush the column for cisaring

D) Quantitatively measurs total com-
pouncds after a seiected point. Exampie:
Secarstion of methane from non-methane
hydrocaroons t© read total non~methane
hydrocaroon (evel.

3) Column - Separates components of a8 gas Mix-
ture 8o that each component of the mixture
olstes from the coiumn at a different time.

4) Actuveted Charcoal Filter Assemdly - This
assembly functions only in the GC Mode (Sam-
pie inject Vaive *'In’’) as sShown schematucaily in
Fgure 7-1-2, it removes organic comoounds
(exceopt simpie Ciand C3 hydrocarbons) dy ad-
sorption from the sample air supply.



7.1.3.3 SERVICING AND TURN ON

Place the Sampie inject Vaive in the ‘‘out” position
ana put the OVA instrument in operation per Section 2
ot this manuai. NOTE: Lesve the hydrogen fuel and
pump “‘on’’ for three (3) to four (4) minutes before st-
tempting ignition o enadie HySrogen purging of the cok-
umn.

7.1.3.4 SURVEY MOOE OPERATION

When using the OVA in the Survey Mode, ensure that
the Sampie inject Vaive remains in the full “out’ pog
tion and that the Sacifiush Vaive is either full ““In" or
tutt “*out’’. Note that when changing from the GC Mode
to the Survey Mode the OVA output readings will con-
tinue t© change &s IONg a8 any compounds are still
eiuting from the GC column. Therefore, under normal
fieid conditions. the GC column shouid be backfiushed

backflush peax may be O00served returning to baseline,
after wnich the Sampie inject Vaive may be moved to the
Survey Mode (out) position.

When the compound(s) being anaiyzed are known to
be the only compound(s) present in the air sampie,
backtiushing may be omitted.

7.1.3.8 GC MODE OPERATION
In normai GC anailysis, a strip chart recorder is used
to record the outpul concentration from the OVA as a
tunction of time. This record, called a chromatogram, is
vtilized tor interpretation of the GC data. The Century
POMADY SiTip CNAN rEcOMSer 18 turther Cescribed In
parsgrapn 7.2.
a) OFERATION
1) Tum on neuuorwmnwmnct
Vaive **in" with a fast. positive motion. This
starts the GC anailysis which is automatic
up to the point of bacxfiushing. NOTE:
Rapid ang positive motion shouid be used
when moving either the Sampie inject or
Backfiush Vaives. On occasion, the flame
in the FID cetector may go out, whieh
wouild be indicated by a sharp and con-
tinued drop of the concentration level. if
this occurs, simply reignite the flame in the
normal manner and continue the analysis.
NOTE: A negative “air’’ peak typically oc-
curs shortly after sampie injection and
Shouid not be confused as flame-out.
2 The negative sir peak and various positive
compound peaks will be Indicated on the
OVA resdout meter and the sirip chert

anaiysis has elapsed (normally immediate-
ly after the peak of the last compound of
concern), rapidly move the Bacikfiush Vaive
o it's afternate position (In or out). Leave
the instrument in this condition until the *
backflush peak printed On & FOCOTGeY
retums to baseline, then puil the Sampie

inject Vaive to the “‘out'* position. It r
backflush pesk sppears. puil the Samc
w.etvmommorbomq in the becxfiy:
ml’oraooncdmlunuconoun
analyeis time. The OVA is now bacx 1n tr
Survey Mooe anc ready for survey use
injection of ancther sampie Into the G

system.

D) INTERPRETATION OF RESULTS
intarpretation of the recorded chromatogram
always based on predetermined caiidratic
aatm. A dwuudon of calibration methods ar

chromaiogram inmerpretation is presented
paragraph 7.1.4.

71.4 CALIBRATION
7.1.41 GENERAL

The Century OVA with GC Option is a fieid instrume
imended for applications wnhere there sre a limite
number of COMPouNnds of interest and the compounc
are normaily known. Under thess fieid conditions. (i
OPOrator must simply know the retention time anc pes
height characteristics of the compounds of interest ¢
normailly presented on his OVA instrument under h
specific operating conditions. Therefore. (0 cailibra!
the OVA in the GC Mode, simply getermine by test i
retention tiMe and peak area (using pesk heigr
analysis) characteristics for the compounds of concerr
These tests should be conducted on the column 1o ¢
utilized and over the concentration and temperatur
range of concern. When representative charyctenss
‘data is availapie, such as in the Century Appiic:
tion/Technical Notes. a spot calibration check is nc
mally all that is required.

it shouid be noted that under normal fieid congition:
the vapor concentrations vary continually as a functio
of time, location and conditions. Field measurement
for industnal hygiene work are normally associatea wit
8 threshoid isvel around a preestablished concentrz
tion. Surveys for locating fugative emission source
present a continually varying situation. Under thes
typical fieid conditions, it is desiradie 10 have a fast an:
simpie method of interpreting the GC data for on-the
SDOt anaiysis and decision making. High precision
normaily not a requirement for these type anaiys:
since the environment is continuaily changing. Th-
methods presented in this section are designea to prc
vide a Mmeans for typical fleid anaiysis. When the OVA i
uSed under iaboratory conditions, standard laborator
methodoiogy may De used o greatsr precision.

7.1.42 TECHNICAL DISCUSSION

The chromatogram is & sirnp chart recorder printout o
the (nSantanecus organic vapor concentration from the
Century Organic Yapor Analyzer (OVA) as a function ¢
time. A typical chromatogram is illustrsted in Figure 7-1-
4 and ia seen t© Do a series of trianguiar shape peax:
ornginating and returning to a fixed baseline. Qualitative
interpratation of a chromatogram invoives identifying
the compound causing a peak Dy analyzing the time it
took for the peak to appear after Initial imjection (reter-
red 10 as retention time (RT)) and companng thus RT tc
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reference dsta. Quantitative interpretation of a peak in-
vOIves analyzing the area under the peeX and reisting
tfhis ares (O calibration data Of DOEK ArSa YOrsus concen-
tration for that specific compound under the conditions
present during the GC anatysis.

It can therefors be seen that interpretation of a
chromatogram reqguires the use of calibration reference
data. GC referencs dsta is always generated empirical~
ly, lLe., through tests. Cantuwy publishes Apotica
ton/Technical Notes which may De used as a reference
for selecting columns and interpretng chromatograms.
However, in MOst cases, cortain reistively simeie tests
must de conducted (0 ObtaIn the required reference
dsta. A method for cotaining this type data and apolying
it to a caiibration chart |s presentsd siong with a typical
exampie of the exercise.

) QUALITATIVE ANALYSIS

Unger a given set of coersting conditions, the
retenton Ume is characienstc of that Dartcutar
substance, and can be used 0 identify specific
comoounds. it will be necessary 0 calibrate
retention tmes By Making st with he pure
compouncs of interest.

The retention time (RT) is defined as that period

_ ot tme from injection of the sampie into the GC
system until the point of Maximum detector
response for sach substance. Retention time is
measured from the point of sampie injection to
the apexn of the triangie shaned curve cbtmned
on the stnp chan recorder. (See Figure 7-1-4.)
ING IO GHEN MUTUS volaive Wi 8 GivuK
mecnanitam such that the distance along the
DESSING IS Pr.OOYLT. M 1O UMe. Yehiidy 1 @immiucn
times are charactenistic for sacn compound, it
Is possidbie that two materiais couild have the
same retention times. Thus. if there is any
queston as to the identity of the vapor, it may
be necsssary 0 verity identification by reten-
tion times on two different columns.

Use of a ionger column will increase the reten-
ton times of tNose components it (s cagabdile of
secarsting. The time bDetwesn peaks will
therefore aiso be increased. This is especiaily
usefyl 0 know it a component to be studied
comes hrough too fast after injecting a sampie

or if certain desired peaks are 80 cicee that

ey overiap on the strip chart,
b COLUMN SELECTION

Two columns are normaily suppiied with the in-
strument. Thees are eneral puUrPoee columns
ang are useful in a wide variety of apollcations.
if they 90 not perform the secarations for your
particular application, it may be necessary 0
2010Ct Oher packing MAateriais or lengths of cok
umns 9 Meet your needs. Cantury Systems
wil guide you in this seiection or prepare a
CUSTOM COolUMN {0 MeSt YOUr Needs.

If coumma are made Dy the customer of pur-
chased from other S0UCes, Care must De exer-
cised 1o ensure that their packing density does
not crests 100 |arge a pressure drop &s com-

)

o)

pared o columns furmished dy Century. Can-
tury’s method of coging it’s GC columns is
presented on most Cantury putlished Applica~
ton/Technical Notes. Several apoiication
NOtes Nave been INserted as an appendix to this
manuas t0 illustrate typical GC secarations.
TEMPERATURE EFFECT ON RETENTION TIME
An incresse in temperature will decreass cow
umn retention time (AT) and vice versa. Normai-
ly, retenton tme (XT) as a function of
temperature changes linearty over the range of
0 1o 4°C. For complex qualitative analysis, a
calibration piot of RT versus temperature will
be reguired. (n typical ambient fleid usage such
a8 insice & factory, the effect of temperature
can be compensaated for by the operator during
CWOMMOGram interprewton. A single compo-
nent tracer compound can be sampied at any
time t© provide a “‘key’’ for other compound
identification.

CARMIER GAS FLOW RATE EFFECT ON
ARETENTION TIME

An increase in cammer gas flow rate wiil
decrease retenton tme. For regroducitie aata,
the carner gas (hyarogen) flow rate must de
recorded In association with a chromatogram.
Primary conwrot of the M2 flow rate is ac-
complished n the OVA by reguiating the
hydrogen pressure across s caoiilary tube. The
hydrogen flow rate is aiso aftfectsa by tne
restriction of the GC calm'mn but most columns
have a limited effect. The hydrogen flaw rate s
ACIGIY Sat &l 12 CS!/ minue with a typical 24 incn
column.

QUANTITATIVE ANALYSIS

The area under & specific peaxk Iis a function ot
the concentration of the compouna which
crested the pesk. This area can be casibratec
by injecting known concentrations of the com-
pound. When the base of a symmetricai GC
peak remains constant, the he«gnt of the pear
may be used (0 measure the area. Typicaily, as
the retention time of & peak increases on the
same column, the base broadens and he peak
height decreases for a given sampie concentra-
tion. if the hydrogen flow rate is considered ¢
be constant, the retention tme of the peax wii
Change as a function of temperature.

n general, the More tanguiarny symmetnca’
he peak. the better e peak NeIgNt analys:
capabiiity. However, many GC peaks have 'l
ing’’ a8 lustrated in Figure 7-1-4. Peax heignt
calibration s still an acceptadie method for
quantitative analysis as Iong as the area unde:
the tail is small compared with the totai peas
area. It severe ailing occurs, empirical calibra-
tion data generated through tests may de re-
Quired 0 piot the pear height versus the con
centration curve. if the GC Option is usea on &
Contury ‘‘logarnithmie’’ QVA, there wiil be a ma-
jor apparent increase n peak taiiing. This ao
parent talling is the resuit of the loganthmu
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scaling, which ampiifies the low level signais.
This apoarent talling Joes NOt aDpear on the
“linear'’ OVA's, even thougnh the same actual
tmiling is present.

Onily peax height analysis will be discussed in
this manual. The method presented is simply to
inject a known conceantration of the compound
being tested and record the height of the peak
under the test conditions. The pesk heignt
characteristics can be established for various
ColuMNs and at various temperatures. Normae
ly. both retention time and peak height
characternistics will be measured simuitanecus-
ly during the same test.

When peak &es Mmeasurements are desired,
the areas may be Mmeasured using an integrator
on the OVA output signai. Other manusl
methods May aiso De used. such as counting
Squares. weiGhing curves oFf SIMpie tnanguia-
tion. When the GC peaks have good symmety,
trianguiation (area equais 1/2 base x height) isa
conveniem metnod.

7.1.4.3 PREPARATION OF CALIBRATION SAMPLES

Sampies for calibration of the GC system may be
precared with the procsdures discussed in paragraph
4.3.3 of this manual. Samgie mixtures are made by
repeating the procadures gresented for the compoundas
desireq in the samole.

7.1.4.4 CALIBRATION DATA
When enndi2ring teare 1 ohtgin GC calibrstion data.
the following infomatuon shouid be recordea 10 quality
me ass: B
a) Column - description ang serial number as ap-
plicadie
b) Temperature - column temperature, normaily
room ampient .
c) Chart speed - distance/unit ime
@) Carmer ficw rate - hydrogen flow rate through
the column (cc/min.). (Reference paragraph
7.1.2.2%)
e) Sampile concentration - ppm for each come

poung

N Sampie volume - OVA by serial number or
typicaily 0.23 ce for standard vaive

3) Recorder scaiing - pom per unit deflection

n) Range - ange ot OVA bewng used, L.e., X1, X10,
X100

i) OVA type and serial number

To obtain & calibration point, Inject 8 known concen-
ration sampie into the GC system and record the
resulting chromatogram peak. The retention time for
the peak May e ICAINd from the record or imed with a
stop wateh. The peak height may de scaled from the
record or the OVA readout meter may be observed dur-
ing the eiution of the peax. Figure 7-1-5 presents the for-
mat af a chan which may be used 10 record calibration
cata. Expenence has indicated that the peak height
response of & compound ig linear up 0 concenuations

ot greater than 1,000 ppm. Therefore. a single calibra-
tion point, preferadly around the concentration of mos:
conceam, is nommaily ail that is required to plot a pear
height response in pEM as a funclion of comoound con-
centration. Data for other compounds on the same coi-
umn May aisc be piotted aiong with their assoc:atec
retenton times, percent reiative response in the tota
organic Survey Mode, TLY, etc. Note that to keeo the
calibration curves readadie on the chart a muitiolier (X'
column is inciuded. It |s recommended that cooies o
the actuai chromatograms bDe kept with the chans for
observing e peax INEPes, DeaK interterences, etc. |
should be noted that a chromatogram can be utilizec
iike a fingerprint for compound identification or pear
heigitt ana shape comparison. Transparent cveriays are
sometimaes an aid n ChroMatogram anailysis.

When tempersture vanations are anticipated. data
shouid De taken at severai points and recoraea on the
chart as & new Curve or as a reiative cnange as a func-
ton of temperature as illustrated in Figure 7-1-5,

Preparing and using the calibration cnart is very
straightforward. As an example, once the eiution se-
quence of a group of compounas is aetermined. a mix-
ture of 100 ppm of each can De Crecarea ang run on the
GC for chart dsta. The retention time ot esch compouna
and the peakt heignt of each can de read directly from
the chromatogram and the cata put on the cnart. |t
temperature data i3 to be taken, additionat
chromatograms may be run with the same sampie anc
e RT and peak height piotted as a function ot
temperature.

Wihen cAmaiay mivtiree ook 20 go8LIing &7 Snal)
ed. it may De desirabie 10 keep the reccora of the
Speyfhiien aaay fas fytire redarange N2 2200 3752 SIS
comperison. It is alsc recommended that the totai
organic vapor concentration reading on the OVA be
recorded for each calibration samoie used. This reaaing
shouid be put on the chiromatogram and is used for ar-
riving at reiative response NUMDErs and as a cNecxk on
sampie preparation precision.

Sampies of forms for use in recording indivicual
chromatogram data and 2is0 a sampie form tfor the
cailbration chart are inciuded in Appendix "*A’’ ang may
be used as a guide or copied and ussed as is.

7.1.5 MAINTENANCE
7.1.41 GENERAL

This section describes the routine mMaintenancs. trou-
bie shooting and sgare parts peculiar only to the Gas
Chromatograph (GC) Option.

7.1.52 POUTINE MAINTENANCE
a) COLUMN -

Any column can be contaminated with com-
pounds having long retention times. This wiil
result in high background readings. This conai-
tion can be checked Dy instailing a new column
or a biank column (tubing only). If this requcss
the background reading, the contaminatea col-
umn shouid be Daxed at 100°C (212°F) for three
(3) to four (4) NOUrs in a Arying oven whtie Sass-
ing nitrogen througn the column. Higne!



-w-u-uﬁ.unwnummnm-wnu-wa‘wnﬂ&mnu

{Wdd) NOTLVY LNIDNOD

071 06 08 oL 09 O0S OF Of
SSLNAWNWOD [~ T 111"~ i.llﬁlj i

0
—
‘syutod myep paxiwus Aq pajedjpu) sw Jo . ud 0 T R A 9 N
widd go st 183) 20) pasn uojjeIUIdVO) ‘A LON . r\\“\AL
= == T — — — o1

,\ 1

253; \ AR
|

L1

|
|

N
NARY

\
ciE N L | A g

. < 02

——

00z [az-ic-1f 29¢| oz susnioy, mxn.v.J e \ g o1 g
— A~ e o
o dEEREERN

U jec-te-yf 162 osi swerwsg | b 1T

oy

AN

1

B e e e T
00l |eZ-15-1| 961 | 06 suwxon | 2x ﬂ AP R EEV AT G
000 [8L-1£-1| 06 | 001 sumusd | X (e |— i k) L S 12 o N S RS I S B

09

B.
|
l
f
]
!
|
f
|
1

ooy [ee-ic-i] 1y | o8 wadsii | v P11 FE T T 0 2 I I I —] oL

.4.
?EJ_ a1ed |(5ee)f (%] punodwion] X llg B F i B, I JJ )
>w-.- h‘ -‘ .z—! . - q 'n: <uaefl - b Jfs B g . e ." . '.o

oAleA odAf, Juz g°2 Iwnjop uojydafu
Dasf|w 7] Molq 1ajiie] Do g7 Odnjuiadway
811-VAO ydvilojuumosy)y  gp-p uwnje)

{(Ndd) ONICVIY ININNEISND



4% o0 £l

z

e

!

|

I '

|

|

|

|
}\

Type Injection 2.5 ml valve
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temperatures May permanently damage the
column packing. Columns may be cieaned
white instalied on the OVA Dy hesting the co
umn with hot, wet 1owels.

When Insiailing any column, Svoid touching the

background, piace the Sampie Inject Vaive in
e “in” (GC Mode) position. Cdserve the

of the cotumn. Then when the hydrogen flow is
reversed, the exhaust end of the column will be
what was the input end previousiy. Therefore,
for a period o